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ADVANCED CONCRETE TECHNOLOGIESa 11622 NEWPORT AVE. SANTA ANA, CA 92705
• (714) 731·0906

July 24, 1995
Brian Mooney
Brian F. Mooney Associates
9903-B Buisinesspark Avenue
San Diego CA 92131-1120

RE: PERMEON color restoration on Palomar Aggregates, Rosemary's
Mountain Project.
Gentlemen

Your facsimile transmission of July 24, 1995 advised County
Planners have requested a description of Permeon and a statement
from a "Permeon professional" verifying the methods of Permeon
application described in the DEIR can work.
"PERMEON" is a registered trademark for technology developed and
patented by Arizona State University and licensed exclusively to
Advanced Concrete Technologies. (Patent # 5,308,646) A full
description of Permeon is contained in the enclosed copy of the
patent. The last paragraph of column 1 sums up the process .."aa ~ need still exists for providing means and methods to restore

• ~ disturbed rock beds and mountainsides to a natural look in an
environmentally friendly, economically viable manner."
The Permeon colors that develop in days are identical to those
requiring thousands of years to form naturally. On Rosemary's
Mountain, an on-site test program will help establish the Permeon
formulation and application technique required to produce colors
that will match or approximate the surrounding surfaces.
Federal Agencies now specifying Permeon as part of mine reclamation
efforts include the Bureau of Land Management and the U.S. Forest
Service. Other agencies specifying Permeon for use on rock and
concrete surfaces include the· National Park Service, Federal
Highway Administration and Highway Departments of Washington,
Oregon, Colorado, Utah, California and Arizona.
We hope this information will be useful and look forward to hearing
from you if we can provide additional· information or references.
Sincerely .

..-.
"--. ".". .' --

Bill Reynolds
copy: Jim Marquardt
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United States Patent [19] !IIi Patent Number: 5,308,646
Moore (45) Date of Patent: May 3, 1994

I~) METHOD OF sIMULATlNG NAnJRAL 4.m.m 211'" Cripe _ ..- 427/136
DESERT V~"1SH 4.8IU40 3/1989 Cripe _-_ 156161

(75) 1nvallor: c:.rid- B. ""owe, Tempe. Am. ornsx PUBLICA -noxs .-
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(52) U.s. 0. '''''_''''''_''__ ''_'''_427/136; 4271140;

4211919; 421/16; 428/15; 1061456; 106/459; (57) ABSTRACT
106/463; 106/500 Me:au. methods and compositioas for simuIatin& aatu·

15al FWd of Seuda _ 427/136, 140, 126.1, ral deRf1 vanzir,b. A soIutioll conlaiDinl soluble metal·
427/126.3; 156161; 4211919. 15. 16; 1061456, lie acetate salts selected from the IrouP COIIIistiDa of
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A rode wrfacc thai ... a ..mace wbicb has 110 aal1lflll TABLE D<01\linucd
dcRn vamilh. or a .wface which bu bad ib unuMI II

_
d-' ~b covaiDa cli&tmbcd. 1& Ida:ted. Tbe ace- ~,.. 7,"'01C
latc lllIution. prepared • iDcIicated. 1& apptied to tbe ,. p;" -'
diIturtIed rock sarface ill aliqle aep u by bnIIbiaa or 5 (Malarl' iii.. e-~ e-Ca*
1pI'II,.tq. JU tbe applied ao1vtIoR beams to dry, II wUl Q.1! 6\ doI\,.t\o'aoilll \10YIl4f1l
oxidize aDd color will bqin to 1k'Yc1op. In a period of -
approa-tcly tell de,., the app1iccI vamI&h IIlhIIioa D.t au -' (10n W41

wiD auaiA tta daind color. Tbc above lOIutiaa may be ~ U ~ - (10 n. 114'
IltDiKd to pnIdtJcc a c:okIr IIIDIiDI fnlIID llPt bnrwlllO 10 . po -
bIacIr. by varylq tbc mup!I_:iroD ratIa in thc IOIIJ-
tiDD ad, w1ICIl iDdico'ed. by the additicm of ~
eIIy& to tbc mhnioo. ~ 3
QQ. wlIc1llddcd to tbc I01lJtioIl. wiD ftarthcr vaTY Variou coac:enmtlom ofmbture ofiroD ad IIWIp-

the color. ta\lII'C Dd ddck_ produced ...... tbc IS eaelll1fate ill IOdilIm acetate were prcpaRd millIaa 0.3
IDludoD II app1ied .... c:med thereby aIIowini the rc- iii of manpIIl:R sulfate hcptahydrate with 0.05 iii or

_ A1tiD1 J*iDa to more -" matdl1hc pbyllca1 appal' tro1I sulfate beptahydrate aDd D.22 q of IOlIiIllll aceU1C
__ 0I1hc .. ural qed rock dlIpoIcd ill doac prm1m- wIlh OtIC l\Ur of watcr. .
tty to 1hc ~ II:Icdat \0 teeeM the appUt:atIon or Tbc colon dcvc1CJpcd .-:eufuDy ldIlI nqed &om
the NlIIedlallllbdiatL III pnctice. lilly chrnricaJ IOUI'Ce 20 It!llky b/VWft to pyilb ...... u IhowD in TABLE
of aolabIe -.-- (11), IraD (1l), .... ICdate ions m.
_y be aacd to !ana the IOIUliaa 1adudi1111hc pure TABLE III
aceutc _IS or _p"nc(U) aDd Jrga(IJ).

. :": Tbc WWJl cliflom and tae\hOdo1OlY hacof aft ape- '='1 e-0lD.-l CDIor Coda

.. ,:;, ciaIIy ~ for thoR buDden ~ho mlDt c:emply with 15 JSO '-'1 _ (SVII 312) .-
:';"! 'trict HiI1IIde Bui1d\Da ~t10DHIIf'mltIY CIIforccd 135' po'" -- cs n. JnI:i'iii by _" dcIen aDd -wa ~ web. for 61"',.-w. _... (10Y1I. 411)
.:;::! uampJe.uPanditcVa1Iey,luiz. JO ...,iob_ (Ion 714)

.i To f\ItdIcr ..at ill the uoda la ~iDI or the praeat
' .. ,: illvadioa ad not by wa, or IimitatloD. the followiaa )() .
•;ii iI -pies are pre ted: EXAMPLE 4!iii, EXAMPLE 1 AW....u-~ly rd\)' square feet or freshly uposed
,.... . • (no cIncrl vamish fonDCd since 4i&1arbcd) puite rode

A plunIity or itoft-n acetate 101l1tlOIISwere prepared -lPfIlyed with a misllft or unpIlIl5 orman..-
. by misiDi .aoIlJliou or iToa sulra~ and IOdium ~I~. » Alrate lclnhydrate and IOdiwn acetate prepared Me'

F
. - TIle nsaJllD& aoIlJtIoI5 were applied \0 ICIlTcd ifIIIl1lic cordiDa\y \0 EumpIc 1 and admiaaI in aliter of water

and quanzltc roc'" in the _nllations lUted below Tbe tutUurca _nprayed wilh ponabIe baiid-pt-'
. ldIlI aDowed.to qc. Tbc QJ!or& ~ ranacd from uriud prdeuspnyer \IIIul. darIt coatiDl-1JItcd rrom

IIIIIJ
i brOWll ~ IiIht rusty .oraJIlle,. mma the ~or codc 40 the uuuneni alId wI1hill len to founCCD cia". after 1M
.: adopted 'II 1hc aeoloP=al SocietY of Amcrtea. aoche tralmeut, a modCfllte yellowish _ie petina _.

II!JIii Color Qan. reprilIted 1980. . . 1IIiII&aanually OCC\Irrina doscrt "arnisb dnelopcd 011
!i:":; Tbc \roD aulrate lbcptahydrate] aDd IQlIi1JdI acetate the uutedlilC.
; .8ft milled ill ~ ratio by ~PI of 1.9 sulr.le to I of The c:ompoIitioa and procea pf this inveetian bu
, aeewc. Tbc _nue _ mbcd ill water to form the 45 bcctI f011lld cfl"cctivc aD a YUiet)' or ipco-. mewnor·

.. 1 c N' IlItiolB mo- Ita table I. pbic. ........ 1'}' and aJtiI"JCiaI rocb incIudina: 1Iua11.
•.: TABLE I andesite rhyolite. diorite. pIlbro. mctarb)'Oli1e, qurU'

_ ... f1IIl1ry he. phyllite. acbiIt. peiII. bomfcll. ."""""', COD'
, ..-JLIoor _. ~ ~ CoIar ~ 11omcra1e. ara"..,.eke. chert. Ii1iceoUi ~ UId

:MO, ..... - (SYIl"41 50 coacme. It Ihoald be lIOlcd. 1Iowncr,1Ut re8dily
UO I _ ,.... _ (10 va 5141 1Ohtb1e ad UDStabIe rock amfc:a IIICb u pare lime-
III a ...... _ (Ill Y1l 1I41 "au IIlId I10Dt wlrilt accql(iII .. will - ··lntain thesarra _ IDq pcrioIb of .. lIccaaK friabIc acdl-

meawy roc:b IIlId IIIlItahIc aIopa will tUc, bat DOC
__ EXAMPLE 1 55 mpiIort. die -=aa bccaUIC of their j1Copemily for

Several-sa- U IICCl* lOIutlans were prepred ooatiDucd erosicxL .
ill varyIaa c:a===ta"'""- u shown in TABLE IIand A _bCr or ,.eIfic _Cl_pIa" of tbc pref'crraI em-
~ to _de 1Ib:II WaDs aDd -=-ned IfIIIdtic W;m_ofthcpracticeofthisill.-tioB .... bcctlace
racb. Tbc colan ... c1l1f1Ed auec:aafII11y IIlId IaJIIcd rorth abooIe. """ r.-. \!Ie """"'p or this dIadoIure
fIUIII waeIL \0 lPyIIIl-at .1boML eo ....- ..rdinaribaId1Icd in the at wiD appi • b thaiCII'- and &tift'ereBt caal ti=m" _, be devIacd wI1h-

TABLE IJ oat IIDlIae eapa immlaliaD. aD 01 wIIicIt are withIII the
.' D _ ,pm .... ICIOPt or t1IiI dlJdnem'c IIlII! the 1Il'riSdiaa

... ,.... covered 1JIcr'cbY. POl' .. ampJc 81IboDIb tbc prcfClftCl
I ~ "=' CoIar ClIIDIMd e-Coda 65 cmIlodi_t or the procca at ..- _acarpIaIeIthe~ or the e:temjcab 10 the subs1rate by 1pI'II)"~ :: =~,. g : ~: ina. other aaboda of applying the c· 1 It IllS)' be

0.5 121""'" _.. (S YII JlII 1lIcd. aueh • bnIIJIiD&. dippiDa. and tbe ti&

e ' Ir:!~? '/{.~..~.
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. -~ 5.308,646 2

BIlIEF SUMMAR.Y OJ'THE 1NV£N110N
METHOD OF 5IM\1LA1'U'lG NAT\lJlAL DESERT The I m-iaD relata puraIly to -.

VARNISH ~ _paIitians for restoriDa a aataraI patiIla -
JNTllODUcnON S to diawW roc:IL ad biDIide IIIrfaea aDd to tbc eft- ,.

atiaa of • aatIU'8I patlua 011 artUIcial rode IIIEb u eon·
The JlRlCl'li1lvcntion cdalo lOa -- MId ~ CfttC. Man: panicularty. tbc prcaal iaYClllioa rdatcslo,

of Iim"latin. ill • mamr of days. thr cIeocrt ~ _ ad -ehoda d-wJyiaa • ..-.uy fonD1IIated
p-oduced by ... rure over d-.les ad IaaF periocb of _po*loa. bereIa ceI1ed -daen vanUob-, to IlICb
time. 1'1Ie Ia_tioll fDnber leWes to artideI or - 10-'- wIIIch lIJlOIla JbDked period 01 ,"'Idnn wIJI
factllft """,'Min, the..mace ~ of _ural ...-te a -..nJ .......... -'ace. The WiO' .. ion
dcYen vantb\L bcreol Ia ..... ed to YianIIat& a ..mnJ tatare. the

BACitOllOUND OF THE JNVEh'TION odor of wIsIeJa - be IIijIaIed 10 pradaae • .-d;aa....... YIIadeI nq;q rram.1iIIIt browII to • nddiIb
MIlChof the desert areas. ~ n\lcyIlIId ~ u IlIack, d ,,715... e- die taniD oa\O wIIidI the raton-

_ round ill arid IIId -'«Id rqtemY or the UDited SIalCI tioD II canted 0lIl or tile color dsircd. Tbe color adjuIl-
aDd CIlhcr pam ortbc wcmd are c:overcd by a thiD coM- __ 1ft DbIaiIted ", YIryiq tbc acthe ... I .....
iD, or ancnJIy darIl coIoraUoa l I • nIy c:aIIed ..... aDd by VU7iDa rdaIiw piopcutioDY of_...craJ --
en varniIb".1:ar aampk, m the Sou\henl CaIifanIla ~ ~ 1ft __ to crease die I01Dtioo 10 be
..., Arizoaa deaerU. this vanUsh ....- Ge ~ 0120 applied.
the ooIIerenI«-bIe ruck turf'ace ioochadiaa -sain SpecificallY. tbc iii CIi'M' ba'eoI' -prbes •

'!~ nqa. 111 _ areas or Soatbem calil'onaIa. deIet1 biCDdelllDludoa 01_._ acetate aDd iroa ac:date.
,., vanish bas been RpOfted to be formed iD • Iitde 15 -= or whlcb will nmae "- aboIn 0.01 to 2 molar ill,!: \WaIty.flw yean after apo!Ure of &esb rock. How- atn:II&lll deF dim, OD tile nsuh 6estred. 111 - prae-
::; ever. ia ather areas. such u Arizona. petrOIIypIa cIoca· 25 tice of \he prl!ICDl iIlveatioa. the -..- ~ IIId
:i' mcn,ed to haw beer> formed four Ircmdred to .,l\ouIaDd iroa _e tolutioe jy fonHIaWI by tbc addiliaa, with
. )'CIIl1 "0 'by Ilnpina away desert YIJ'IIiIh ClOIIiaaI Itirria& of ID O'7hu11, aodiDm. por--l- or like YIlt

'

.1
1

haw _ been covered by the re sab'ioJunm'. oIthc oI'acetic:acidto .. ohlblu .......... ariroll_poud
. 1. desert varnish. bl Egypl deKrt varaiYb Is bucly pcn:cp- IUCII u \be IIIIfaIe. cbkJride or Idtrate. l1Ie .-ItID&
rw,. '.. ' dbIe 011 pyruUob !hat haw cxIsledfor -- thaD '.000 JO mIutlon II tbetlappllal to die Il:Icacd aurilKz IIIallDlle
! II yean. Ilql by ipRy or bnIh, ad al)owed 10 dry.'nlc --
:. In daer1 areas. man', aetivitia. sucb II in Ihe con- • \ala, wbclllO formed aDd ~ pnx:eed to GlIidiIe

IIIIiCIioo or daD, road5, prepu1llian or .... for COD- and will adricYe the deIIred patina III• period oIlIbo1lI
iIlnIetioa and ather activities or • like atIare !lave o· tell da,... The aoIation ,., be IIIpICIlted willi iIIdiF,-'

_ poled _ac.llllliPtly""" or IiabtIY colored ........ 35 IIOUI c:bJIlO dI'_ \he prcc:bc c:oIar. tahIft i
_ YCIS'p5 or fnIbIy apoIed rock which are viIibIe from thiclr_ deIired whicb wIJI.-IdI \be Iadi....- cak.. e

peat ctisrl.CeI II ansiahll)' ... omaliet 011 the deYer1 of the snrTOQlldinp.
'III landscape. The nmova1 of the natural deIen vanUIl in hanalher ~ of \he ".e-tm_tlon \be pure

driI faIhioa ocean in boIb arban IIIId nnI areas and is aeewe AItI. -n, CIII lie mWd directly iato \he
I p8r1icDIarIy d>je" •able in the biahIY WIbIc _Ilia 40 waler IOI_t.
I:: II'CIII; for ... -pIe where Iarac e:utY and IiIh are II1Ide ~ •• principii objel:t or \be preeIIt Iaven-
,. : to __ "'""ate bDIIdina lites IIId IIIIjor road".11- IiaII iJ10provide novcI ad WIique ..cdIodt and compo-
,., Natun'l tiJIIet'" m rcstorinJ thc desen ¥VDiab to IIitioIa for iIIIpu1IJIa or raIIlrina a ... tunl paIlDa to
..: 1M freshly espoeed roc:k iY mudl too kJaI ..., ia 101M ctisrurbed or Ini8ciaI roclr wtIhoul rcqtdrina \be 11Kof
':' CMeI p\aIdI over ICCIIhIrics. 'J'lacrefoR •• raJ mel Itt- 4S a1vBoPmm"ny lIDfrimd\y caUYtIc or addle. .-:rials
" ! JCIll aem c:aiIU for _ -sbocIs and p-od- wIIicb or lime .ad Iabao' mia, .. --

QIi be aaed to ratore the aatanI daen vanUob or to ~ object 011M".e-lln.adam Is to provlde
"., _ \he es.-cd ..- wiIh • &lIitabIe 1DbI_ or a _ ad bnprvved _" [' lop for iIDputina or

_u!actuft which wDI as IeMl cqcDder or YImuIate I_iDa • .-.raJ .-tina to ctisrwbed or ar1tficial rock
deIen ...... -sed .-.raJ roclr. '" wItldz iY aiJDpIc to apply. reaiYtaDl to wsthcr. ad
ODe prior art dl'on to reatia alDlatioa to IbiY prot>- c:hrmbDy -.traI reIaIve to die CllI~r.

1etn incJudM l100cIdna apoeed rock with CIIIItic 101. n- and ItiJI flIrtber objects • IbaII IIm:in aftI:r
__ dans aad dla'eafter paiDlina the pre-InIfed rack with appear 1ft fIIllIJIed by \he...-m inventioD ill• ~.

CBK or ~ meta11lc IIItI, Jlftferably dIoR 01-... ably I 'f led fabioD • wi1I be nadi!y cIiocazacd
_ and/or ira! iD the lanD of dIIorida. IlI1fa!a aDd 's rram the foIIowiDIl detIDed dau ipIioD or tile .,metred
--. WIIIk C1Neta\Da.-llcntioll ofdac eyaora to embodimcIItI benloI'.
a modal depec. dIls proced.1Ire - aND Q , Ialally DESCIl1P11ON OF TIlE PJlEI'EIlRED
1UII'rieDdIy.1abar lnlcDIIve ad ..-10 wa.blq if III'" EMBODIMENTS
jec:ted to I, ' t .-t'- duriq the cycle poe-
Ertbed. TbIIY, _ ...... __ • in 'lnefJcctuaJ 60 A 0.01 to :ImaIar....- aohtion oI-uic-'Me
ia .......,;-uy obcaiDin. die ........-ny .........-' ecIeclat from \be poop __ In. of Iran, ~,
tmlfOl1ll vIIual npaIr desired. and llIIIDbinatiDnY tMn:of. is cnued ........ WIIIlouI
Aa:DrcIIqIy, • .-d lIlut emu for provldiDs _as mWnllecludqnes ne IOIlldoa -y be IIIIde by iatJ'oo

and mcthodY to ~ ~ rocI< beds and __ ncma dry......- acetat~ and/or inul DCCIate bdo;g;;;: to a iaiWai iOci III an CllIYiftiiimrn~ ~ or by 8ddiDa a pi.1 I~.-t of ~ ~
iCCiilllii\lC&ty ~ lIIIDtIef. II IS to the acid YIlt aac:b • N r .. 'Om aocIilJlD or .....-, . I

~ or these needY lII8l \he pnsenl rnvrntlOll is talc. to • dation CCllIlIiniJla • lOIabie I'W'ipM' r
_.__ iraIIlXlI'Ip""wl IIIclII5 • sulfllc. chloride or Illtrate.
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- 5,308,6465 6
Frolll the fDreaaing. it II readily apparenl !bat I UK- 4. A method 1l:COI'din&1Oclaim 1 in which aid solu-

ful embodimenl of Ibe presenl invention hal been herein Iioa ~ ions of only one melaI.
described and Wusmted which fulfill. all of the .ron:- 5. A lllC\hocl according 10 claim 1 in which clay is

~ staled objectivu ill a mnaTubly \IJlel<pecled fashion. 11 added 10 Aid lDIutiOll in an amcnmt sufl"JCieDI \0 vary
.. . iI of course modemoocl that IUCh modiflClltians. a1ler· S the c:cIoc. tanIJ'e aDd I~ of said coloration.

(. anonl ami adaptations as may radily occur to the uti· 6. A method ac:cordiDa to claim 1 in which said eeler-
un cosd'ronted with this disc1olun: an: intended within ation raIIlIOS from 1iah1 brown to black.
tbe spirit of this clisclOlure which is litzuled only by the 1. A iDetbod aca>rdinalO claim 1 in which aid me·
scope of the c1aims appettded herelo. talJic ioas iDcIlJde ions of botb man..,._ aDd lIOII
Accordingly. whal B claimed iI: 10 I. The IllC\hod of nstoriItg a _ural patina to a dr..·
I. A aaethod or Iimll1lrinll natural desert varnish t1Irlled 1I1111ide~sina ~ a _101uU01I of

compriaina prcparina a IOlution CODtaininl mctallic mea1Iil: .. aeIet:tr j from tbe II'OtIP COi,_ting or tbe
ions ldected from the JIOUP comiltinll of iron (II) IIld chloride, 1lIIfat£ -: aitn2C of ~ IIIId iron ad·
manp_ (It). havillg a molarity from abo1ll 0.01 to 2. lllixed with III ICCtlte ldec:ted &tim tbe If01IP c:oasist-
aDd acetate ions; llpP1yiq Did soIvtion to a lei_cd IS iD& of the -ac acid IIID of 1WIDOtIium. lOlIium aDd
rock lIIrl'acellpcm which h is desired to form ID ar1ific. pot8WD; .. )'iDa IIIid solutitm till said cIi&lurbed hill·
W coloration; aDd allowing aid IOlatitm 10 cIr7 aDd side; ~ said sotaticm; ad osidizit>& laid IDIuDoD to
cuidlze 10 form s.&id coJoraIioc. - IIid ...-.J patiDL
2. A _bod MLUldiDg to claim 1 \II wbicb &aid me- t. A ~ accardbta to claim • ill wlW:h aid ~

talJlc ion II 1eIec:ted &om tbe poup O""'icina or the :til late Ions an: adected &tim the F'OlIP comiItUI& of am-
chloride&, sulfates aDd nitrates of iroD &lid tIWIpnae. monium. 1Odium. aDd porassitI:m acme acid "IS.
3. A method aceonIinB to cWM I in which &lid ace· 10. A tIIdbod -=cording 10 claim • in which Did

tate ions an: seleeted from the J"lUP wii_lini of am- coloration raDIOS from li&ht brown to black..
1IIClllium. lOditlDl, aDd poIUIil1Dl 8Celic M:id IlIhs.. • • • • •
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C.L-\.LIFORl'.lI.Li\.DRILLING & BL.L~STI~G CO.,I="C.
4'44 N. AROEN DRIVE • P.O. BOX 4607 • £L MONTE. C ....lIFORNIA. 91731 • ee,S) 443'0310 • (213) 2B3-6770

EXPLOSIVES USE AND BLASTING PLAN

FOR

PALOMAR AGGRE~TES QUARRY

APPLICANT: CALIFORNIA DRILLING & BLASTING CO., INC.
POBOX 4607
EL MONTE, CA 91734

GENERAL LOCATION OF BLASTING
Rosemary's Mountain on Pankys Ranch East of Interstate 15,
North of Highway 76 San Diego County Plot No. 87-021.

4Ia JUSTIFICATION FOR BLASTING
To conform with the current approved grading plan, rock has to
be excavated, it is too hard and large for conventional
grading equipment to rip. The request for explosive use and
blasting on this site is required to create fractures in the
rock for excavation.

BLASTING OBJECTIVES
The objective in blasting is to fracture the natural in-place
rock to excavate, leaving a sculpted face to create an
irregular rock surface resembling natural conditions. The
final surface, as shown in Palomar Aggregates sculpting plan,
is accomplished by using proven blasting techniques.

CONTROLLED BLASTING
Controlled blasting is used to ensure there will be no damage
to property from excessive vibrations or flyrock. The primary
responsibility is safety to all individuals in and near the
blast site. Controlled blasting refers to limiting the amount
of explosive detonated per millisecond delay period with regard
to distance from existing utilities and structures. An

~ additional consideration will be the stability of rock slopes
... created by the blasting.
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The precise design of the blasts will be based on
specific details existing at the site. Considerations
including geological structure, rock type, distance to ~
structures and the grading plan will govern hole size and depth ~
of blasts. In order for blasting to be conducted within a
specific set of guidelines, it has to be performed in a
systematic manner so that the blasting effects can be
predictable within reasonable limits. The State of
California-Division of Occupational Safety and Health
(OSHA) licensed Blaster is the responsible person in charge of
the blasting operations. His work is monitored by the Federal
Mine Safety and Health Administration, (MSHA), to ensure a
hazard free work area and safe operating procedures.

All explosives and related blasting accessories used will be
standard commercial products whose performance is predictable
and established. Blasts will be initiated with a noiseless non
electric controlled time delayed system. This system
shall provide for a time delay interval of at least 9
milliseconds between detonation of individual blast holes and
if necessary, a delay interval between individual charges in
the same blast hole. A 9 millisecond delay complies with
recommendations by the u.S. Bureau of Mines in Bulletin 656.
Typically, the delay intervals will be from 25 t.o 50
milliseconds although delays as short as 9 milliseconds may be
used. A millisecond is one-thousandth of a second.
Millisecond delays provide improved fragmentation, control rock
movement and reduce ground vibration and air blast when ! ~
compared with multiple simultaneous hole detonations in the __ ~
blast.

BLAST DESIGN - DRILLING

A) Burden: distance from the drill hole to nearest free face
or the distance measured between holes perpendicular to the
spacing. Burden will be 3 feet to 25 feet, depending on
depth of cut.

B) Spacing: distance between holes parallel to the free face
and perpendicular to the burden. Spacing will be 3 feet to
25 feet, depending on depth of cut.

e) Hole Diameter: will be 2 inches to - 6 1/2 inches.

D) Subdrilling: typically 10 to 15% of the burden
measurement. No subdrilling on final face of cut slopes.

E) Hole depth: depth of holes will vary between 6 feet and 50
feet because of the uneven ground countour.

F) Inclination of holes: all drill holes will be
approximately 90 degrees to a level horizontal line except
on final cut slope where variable angles will be needed to I ~
obtain the rock sculpture objective. ~

006424
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G) Stemming: will be an inert granular material with ae. minimum length of 70% of the burden measurement.
\ EXPLOSIVES

All transportation and delivery of explosives to the jobsite
will be through W.A. Murphy, Inc .. They have federal, state
and county licenses, permits and insurance to transport
explosives in the West. All transportation routes and stops
are approved by the California Highway Patrol.

All explosives and detonators will be used in accordance with
the technical recommendations of the manufacturer and Institute
of Makers of Explosives. '

There are four key items that must be assembled in proper order
before the detonation of a blast can take place. A very small
charge is required to propagate an incrementally larger and less
sensitive product. Essentially, an explosive train is made
where one part is dependent on the next in line to function.
The components include an initiator, detonators, primers and
blasting agent. All items are confined in the drill hole.

The initiator is a firing cap from a shotgun shell or Cal Osha
approved equivalent. It is inserted'into a device that makes
contact with a noiseless trunkline that ties into the

~ detonators. The shock wave from the firing cap will ignite a
.., coating inside the noiseless trunkline and burn at a fixed rate
~ of 6000 feet per second. The flame front then ignites the

detonator. One initiator is required per blast.

The detonator (confined within the drill hole) will be a
noiseless, nonelectric time delay device. It only works once,
then is consumed in the detonation. A detonator weighs less
than one ounce. The detonator is inserted into the primer.
The primer will not detonate until the time delay in the
detonator has burned and base charge initiated. Each hole
requires one downhole detonator.

The primer (confined within the drill hole) can be a cartridge
of dynamite or cast booster. The primer is required to
initiate the blasting agent. Additionally a product power ditch
E, a cap sensitive emulsion may be used.

The blasting agent (confined within the drill hole) is ammonium
nitrate. The product is relatively insensitive and for this
reason, the Institue of Makers of Explosives designates this
material as a blasting agent and not an explosive. The product
will be made insensitive with water, and detonation will not be
possible. ANFO will provide 90 to 95 percent of all the energy
to fracture the rock. When wet holes are encountered a water

~ proof blasting agent must be used, similar to ICI Apex Ultra 40
~ or an emulsion product.

:~. -- . ~', .
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VIBRATION LIMITS

The amount of vibratory ground motion at any location in the _
vicinity of a blast site, as prescribed by the u.S. Bureau of
Mines, is dependent on three variables:

1) The distance between the blast and the location of
interest.

2) The quantity of explosive detonated per delay
interval.

3) Scale distance: Is derived as a combination of
distance and charge weight influencing the
generation of seismic or air blast energy.

The u.S. Bureau of Mines prescribed limit to vibratory ground
motion at the nearest private residential property to the blast
site shall not exceed a peak particle velocity of 2.0 inches
per second.

SEISMIC RECORDING

Prior to any drilling and blasting a licensed seismologist
will establish guidelines and monitor initial blasts to
establish the criteria to be followed. After this is
accomplished California Drilling & Blasting will monitor and .
record each blast with an approved seismic machine and noise ; ~
monitor. The machine used by California Drilling & Blasting is -,.,
a Instatel 1100.

BLASTING COMPLAINTS

Any blasting complaints shall be accurately recorded by
California Drilling & Blasting Co., Inc. as to the complaint,
address, date, time, nature of the complaint, name of person
receiving the complaint and the complaint investigation
conducted. Follow up will be performed through Granger-Banna
Insurance Associates and Nobel Insurance Group in a timely
manner.

BLASTING DURATION & SCHEDULE

It is anticipated that any blast will not exceed 2 seconds in
duration. The blasting will be intermittent. A blasting
schedule will be coordinated with Palomar Aggregates Quarry
and the San Diego Sheriff's Department.

a_
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BLASTING HOURS

4It Actual bl~sting hours a:e normally permi~ted to occu:
. between 8.00 a.m. and 4.00 p.m .. Except~on to the 4.00 p.m.

deadline may be made upon demonstration by California Drilling &
Blasting Co., Inc. of extraordinary circumstances but under no
circumstances shall blasting occur after 6:00 p.m. or dark,
whichever is earlier.

SAFETY

All regulations in the State of California Construction Safety
Orders will be followed. The division of Occupational Safety
and Health is responsible for licensing of all powdermen. The
Bureau of Alcohol, Tobacco and Firearms regulates our Federal
License to receive, storage of explosives and record keeping.
The San Diego Sheriff's Department is responsible on a yearly
bais for issuing permits to receive and use explosives and
blasting agents within the county.

QUALITY ASSURANCE

California Drilling & Blasting has dedicated more than 35 years
in the heavy construction and mining industry conducting safe
and professional blasting operations. Because of governmental
agencies that control the use of explosives and regulate
blasting, it was felt that a company specializing in only

~ drilling and blasting would relieve the developer or general
~ contractor of the burden of these operations. This company was
- created to fill the need for safe and controlled blasting in

residential and urban areas. We have a performance record of
successful and safe rock blasting in the California, Arizona,
Hawaii and Nevada. California Drilling & Blasting Co., Inc.
possesses the "state of the art" knowledge of blasting
procedures, commercial blasting supplies and accessories for
performing 'safe, controlled blasting.

California Drilling & Blasting Co., inc. current contractor's
licenses:

California License #189455
Nevada License #011156
Hawaii License #C-5160
Arizona License #088237

4It
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All of our powdermen are licensed according to each states
requirements and have a minimum of 10 years experience in
controlled blasting in residential and urban areas. ~
LICENSED POWDERMEN EMPLOYED BY CD&B CO., INC.

M.E. Skip Marks Lie. #208
Tony Cacho Lie. #205
Bill Adair Lie. #204
Dan Schad Lie. #2331
Jim Marks Lie. #3334
Luis Tellez Lie. #4797
Eldon Smith Lie. #2416
Earl Quinby Lie. #7493

Very truly yours,
CALIFORNIA DRILLING & BLASTING
CO., INC.
(-~ -/ -: . // //
-' . /', /C/7 _;.., ,/. /://-"-,,-
/. '/
./Robert L. Marks',President

( ~
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COUNTY OF SAN DIEGO

RECLAMATION PLAN
(COMPLIANCE WITH SECTION 2772 OF THE

SURFACE MININGXANDRECLAMATION ACT OF 1975)
FOR

PALOMAR AGGREGATES QUARRY
(P87-021, RP87-001, Log #87-2-13)

Prepared Cor:

L Palomar Aggregates. Inc.e 2150 N. Centre City Parkway
Escondido. California 92026

Prepared by: •

Brian F. Mooney Associates
9903-B Businesspark Avenue
San Diego, California 92131

September 1996
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COUNTY OF SAN DIEGOe RECLAMATION PLAN
(COMPLIANCE WITH SECTION 2772 OF TIIE

SURFACE MINING AND RECLAMATION ACT OF 1975)

OWNER, OPERATOR, AND AGENT:

1. Applicant:

Palomar Aggregates, Inc.
c/o H.F. Jensen
2150 N. Centre Parkway
Escondido, California 92026
(619) 743-3007

2. Name (if any) of mineral property:

None

3. Property owners, or owners of surface rights (list all owners):

- z..• ' Pankey Ranch
5328 Highway 76
Bonsall, California 92003

4. Owners of mineral rights:

Same as above

5. Lessee:

Palomar Aggregates, Inc.

6. Operator:

Same as applicant

7. Agent of process:

Bing Yen & Associates

e 1
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LOCATION:

8. Brief description, including legal, of the extent of the mined lands (to be) involved by this _
operation, including total acreage:

TRA 57028 Assessor's Book 108, 125. Page 122. 061. Parcel Number 06, 06.

The proposed rock quarry project is located in the Pala area of northern San Diego county. approximately
1.25 miles east of Interstate 15. The irregularly shaped project site is siruated north of SR-76 (Pala
Road). Shearer Crossing and Couser Canyon Road lie to the west and east, respectively.

That portion of the East Half of Section 36, Township 9 South, Range 3 West, San '3ernardino Meridian,
according to official Plan thereof; that portion of the Monserate Rancho, according to Map thereof on
file in the office of the Recorder of San Diego County in book I, page 108 of Patents all in the
unincorporated area of the County of San Diego, State of California.

Total acreage of the project is approximately 91 acres.

9. Describe the access route to the operation site:

Access to the site will be provided from Pala Road/SR 76 approximately 1.25 miles east of it's
intersection with Interstate 15. Pala Road lies adjacent to the site's southern boundary. It is currently
as east-west two-lane rural highway. The County of San Diego has designated this highway as a major
road (four lanes, divided) east of I-IS.

(

10. Attach location and vicinity map: - _

See Figures 1 and 2

DESCRIPTION:

11. Mineral commodity (to be) mined:

Rock to be crushed for use in concrete and asphalt production and for road base.

12. Geologic description, including brief general geologic setting, more detailed geologic
description of the mineral deposit (to be) mined, and principal minerals or rock type
present:

The proposed mining site is located at the southern end of the Monserate Mountains within the Peninsular
Range of Southern California. Directly south of the site lies the east-west trending San Luis Rey River
Valley. Soil, slope wash and disintegrating boulders comprise the surfacial materials of the site. Bedrock
consists of granitic igneous rock which intruded the once-overlaying rock approximately 110million years
ago. The following principal rock types are found at the site:

I
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Granodiorite: Most abundant on site and proposed for mming. Average hand sample contains
_ approximately 50 percent quartz, 40 percent plagioclase, 10 percent alkali feldspar, while mafic minerals
,., »mbiende biotite) comprise less than 5 percent. Rock is weakly foliated throughout the site and

i .~rfacial rock is spheroidally weathered, light gray to buff colored.

Tonalite: Exposed north of the granodiorite; average hand sample contains approximately 50 percent
quartz, 47 percent plagioclase, 3 percent alkali feldspar, and mafics range from 25 to 50 percent, medium
gray in color and very hard.

A band of strongly foliated granodiorite containing abundant dark-colored iron and magnesium-rich
minerals occurs across the site on an approximate east-west trend. It is characterized by compositional
banding similar to gneissic layering. The foliated zone appears to form an intrusive contact with the
adjacent granodiorite .

. ,.......
13. Brief description of environmental setting of the site and surrounding areas. Describe

existing area land use, soil, vegetation, ground water elevation and surface water
characteristics, average annual rainfall and/or other factors pertaining to environmental
impacts and their mitigation and reclamation.

e proposed site is a sparsely vegetated massive rock outcrop of huge granitic slabs and boulders, with
_ io-- ...rubs, grasses and some oaks around them. The majority of the site is presently undisturbed areas of
,., Southern Mixed Chaparral and coastal sage scrub with approximately 3 percent of the site consisting of

Coastal Live Oak Woodland. A small drainage swale on-site also contains Southern Cottonwood-Willow
Riparian vegetation. Surrounding areas support citrus and avocado orchards as well as riparian habitat.
The slopes are between 33 and 57 percent so there is only marginal topsoil. The 'San Luis Rey River
passes just south of the mining project. No mining activity will take place in the riverbed.

The proposed site is currently vacant land. Surrounding land consists mainly of open space and
agriculture. The residential density is very low in this pan of the San Luis Rey River Valley.

Since the peak of the proposed site is approximately 650 feet above the river and the proposed quarry
will be in solid rock, the project will not affect the groundwater characteristics in the area. The mean
annual precipitation for the site is 13.7 inches. The mean rainfall occurring from Pacific storms in the
months of November through April. All surface runoff from the proposed site drains into the San Luis
Rey River. '

PROPOSED SURFACE MINING OPERATION:

14. Proposed starting date of operation: 90-days after permit approval (mid 1995)
Estimated life of operation: 20 years
Duration of first phase: Site preparation = 12 to 18 months

,
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15. Operation will be (is): Continuous....K.-. Seasonal __ • Intermittent _~~ e
Not yet in operation -lL. Temporarily deactivated __ •
Stockpile in mine __ .

16. Operation will be (is):

Over 1.000,000 CU. YDSIYR.

17. Total anticipated production:

Mineral commodities to be removed 22,000,000 Tons
Waste retained on the site None anticipated
Waste disposal ofT site None anticipated
Maximum anticipated depth 715 Fr.

18. Mining method: (Check all applicable)
Open Pit -2L Gravel/Sand Pit __
Single Bench __ Drill and Blast -2L
Quarry:
Hill Top __ Clay Top __
Multibench -2L Truck to Processing
Side Hill -2L Plant (to RR) __ (
Dragline Borrow Pit .
Low Level = Trailing Pond = e
Shovel __ Slurry Pump __
Underground __ Waste Dump __
Gravel Bar Skimming __ Rail __

Mining would begin by drilling and blasting along the eastern slope working down from elevation 915
AMSL and working below the ridge line thereby minimizing the visual impact. Mining activities would
begin at an elevation of approximately 915 feet AMSL and would be conducted from the top down and
from south to north along the face being worked. The mining plan is designed for continuous operation
(i.e. while one section is being drilled. the adjacent section will be scaled and loaded and the third section
will be prepared for mining) with the exception of blasting which would be limited to once a week. The
working face would have a maximum height of 33 feet and a minimum width of 66 feet. creating an
interim benched slope configuration of 2: 1 as mining proceeds downward at approximately 33 foot
intervals. The interim benches enable the geotechnical engineer and/or engineering geologist to make
weekly inspections and to map the rock face which has just been scaled. Inspection and mapping of the
mining face may be more frequent as needed, depending on the field conditions.

Based on available geotechnical information, no gross stability problems are anticipated. However, if
fracture and/or joints mapped by the engineer and/or geologist indicate potential future wedge type of
failures that cannot be contained by wire mesh. rock anchors would be used to stabilize them. In
addition. local isolated benches may be left in place in areas where geotechnical conditions warrant. The
benches would then serve as a staging areas for rock anchoring operation. The local benches, if any. are I
not likely to be continuous because they would be needed only to enhance local stability. These benches

8 e
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would be sculpted to appear as natural rock ledges and would add additional variation to the face.

Blasting will be done approximately once a week by a licensed blasting contractor who will bring all
dynamite charges and blasting caps to the site for each day's work. No such material would be stored
overnight on the site. Once a working face has been blasted, the loosened material will be moved by a
power shovel into a mobile jaw crusher located near the face being worked. The jaw crusher will be
mounted on a platform which moves on treads along the face being worked. It is 14 to 16 feet in height,
and will crush blasted reck to 6-inch minus size, which will be conveyed to the tone crusher at the plant
site. Figure S diagrams the rock crushing process.

Aggregate material, reduced by the portable jaw crusher to 6-inch minus size, will be delivered by
conveyor to a stockpile (called a "surge pile") at the processing plant. Therock will then be conveyed
to the highest level of the plant site to begin the crushing, screening and mixing process. The overall
plant layout is shown on the major use permit plot plan.

A conveyor will feed the 6-inch rock over a screen and into the top of the cone crushers. These crushers
will be mounted on steel or reinforced concrete platforms and be 12 to 14 feet in total height. The
crushed rock will be discharged out the bottom of the cone crushers and onto another conveyor for
transport onto a triple-deck vibrating screen where 1I2-inch, 3/g-inch, 3/4-inch and fme material will be
sorted and conveyed to loading hoppers and to storage piles. The screens and loading bins will be 25
to 30 feet in height to permit drive-under loading of haul trucks. Oversize rock rejected by the screens
will be conveyed to a "shorthead" cone crusher to be further reduced and returned to the screens.

_ '- 19a. If processing of the ores or minerals mined is planned to be conducted at our adjacent to
., the site, briefly described the nature of the processing and explain disposal method of the

tailings or waste from processing.

Crushed rock will be conveyed to on-site concrete and asphalt batch plants, where it will be mixed with
imported sand and cement for concrete; and with sand and oil products for asphalt. No unusable tailings
or waste from processing will occur.

I9b. Estimate quantity (gallons per day) and quality of water required by the proposed operation,
specifying proposed sources of this water, of method of its conveyance to this property and
the quantity and method of disposal of used andlor surplus water.

Approximately 65,000 gallons of water per day will be used for dust control, concrete production and
landscaping. Water will be purchased from existing Pankey Ranch wells adjacent to the site. Runoff will
be retained in a sediment basin and exuthrough a riser pipe into the San Luis Rey riverbed. [li¢.

!1~tl~iili~~~riiIWJ~~&i~~~~~Yl!~!~!¥i~~~~~~!~~~;~~t~~~
very little off-site run-off is anticipated.
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20. If the nature or the deposit and the mining method used will permit, describe and show the
steps or phases or the mining operation that allow concurrent reclamation, and include a _
proposed time schedule ror such concurrent activities. •

The proposed mining method calls for continuous mining which would allow for concurrent reclamation
of the mining face. During final blasting, the mining face shall be "sculpted" to create natural looking
ledges, nooks and crannies. To avoid the horizontal lines typically associated with hard rock quarries,
the ledges shall be irregular and no larger than 6-12 feet in width. The ledges should also be angled
toward the rock face to trap and adhere soil to ledge. Approximately 12-18 inches of soil would be
installed on the ledges and smaller amounts would be installed within the nooks and crannies (Figure 4).
It is anticipated that the soil will be applied in a thick slurry application possibly in a similar manner as
a hydroseed mixture or the soil will be applied by a powershovel and placing the soil on the ledges. A
hydroseed mix shall be then be applied to those areas capable of supporting vegetation. If the hydroseed
does not germinate after the first rainy season, a temporary irrigation system would be installed to ensure
establishment of the vegetation. This irrigation system would be an overhead spray system that could
be attached to the wire mesh.

With the above mentioned measures, approximately 5-10 percent of the mining face would be vegetated.
However, it is the proposed combination of rock sculpting, rock staining and landscaping that would
ultimately create a natural looking mined face.

The applicant will, also, provide landscaping at the entrance of the mining plant and off-site revegetation
during the site preparation phase of project start-up as mitigation for biological and visual impacts.
Mitigation measures are described in the Environmental Impact Report for Palomar Aggregates Quarry
(p87-o21, RP87-OO1, Log #87-2-13).

21. Attach a map or the mined lands and/or suitable aerial photograph showing: e
(a) Boundaries and topographic details of the site;

(b) Location of all streams, roads, railroads, water wells, and utility facilities within 500 feet of the
site;

(c) Location of all currently proposed access roads to be used in conducting the surface mining
operation(s) ;

(d) Location of area (to be) mined, and of waste dumps and tailing ponds;

(e) By use of overlay symbol or color, depiction of separate mining phases if applicable;

(f) Topography and cross-sections of excavation following reclamation.

This information has been provided on the attached Plot Plan.

I
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RECLAMATION PLAN:

22. Indicate on an overlay of map of item 21, or by color or symbol on map those areas to be e
covered by reclamation plan.

The entire MUP area is covered by the Reclamation Plan.

23. Describe the ultimate physical conditions of the site and specify proposed use(s) of the mined
lands as reclaimed.

In its final configuration as a pit approximately 100 feet deep, the site would be suitable for use as a
water storage reservoir.

Without a dam, the finished pit would have a water storage capacity of 2,500 acre-feet with a water
surface level of 3 JO feet AMSL. If a dam were desired in order to increase water storage capacity, and
earthen embankment could be constructed at the opening of the pit with a maximum elevation estimated
to be 500 feet AMSL. Water surface elevation would be 475 feet AMSL with the darn, and storage
capacity would be 5,800 acre-feet.

As a San Luis Rey Municipal Water District facility, the reservoir has potential use as a water
reclamation storage facility for treated wastewater which would be re-used for golf course, landscape,
or agricultural use. Emergency or surplus water storage is also a major concern by all water districts
served by the San Diego County Water Authority. This reduces dependence on imponed water during
summer months. In addition, existing aqueducts are subjected to damage from a major eanhquake.
Local water storage capacity is important to provide water service while repairs to distribution systems _
are being made. - e
A large storage reservoir would allow storage of San Luis Rey River storm water run-off which has a
lower salt content than groundwater. This would be better for crop production and reduce "burn" to fruit
and foliage which is associated with spring and summer months.

An alternative reclamation plan is to use the site for agricultural related activities. This would include
packing and processing facilities, ranch operations, including maintenance and storage areas for farm
equipment currently located elsewhere on the Pankey property. Existing farm operation and storage areas
could then be reclaimed for cultivation. Growing sheds for a variety of non-sunlight-dependent
agricultural products would also be feasible. Mushrooms are an extremely high-value crop, and are
grown in darkness. In addition, houseplants and some food products are grown under anificial light in
to order to vary light/dark time periods, thereby accelerating growth. Agricultural sales from the
propeny could include a plant nursery, feed and grain store, or garden tool and supply store subject to
major or minor use permits. Roadside sales of agricultural products produced on Pankey Ranch or other
propeny leased by the Ranch, would be a permitted use. Figure 6 shows a typical layout for agricultural
re-use of the site.

The mining face shall be "sculpted" to create natural looking ledges, nooks and crannies. To avoid the
horizontal lines typically associated with hard rock quarries, the ledges shall be irregular and no larger
than 6-12 feet in width. The ledges should also be angled toward the rock face to trap and adhere soil
to ledge. Approximately 12-18 inches of soil would be installed on the ledges and smaller amounts would
be installed within the nooks and crannies. A hydroseed mix shall be then be applied to those areas iii

'.j.i . 14 e
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capable of supporting vegetation. If the hydroseed does not germinate after the first rainy season. a
_ temporary irrigation system would be installed to ensure establishment of the vegetation. This irrigation
., system would be an overhead spray system that could be attached to the wire mesh.

The site is presently designated Multiple Rural Use by the Fallbrook Community Plan. The complete
zoning box is:

USE REGULATIONS A-70
NEIGHBORHOOD REGS L
DEVELOPMENT REGS:

Density .125
Lot Size 8 Ac
Building Type C
Max Fir Area -
Fir Area Ratio -
Height G
Coverage -
Set Back C
Open Space -

SPECIAL AREA REGS B

24. Describe relationship of the interim uses other than mining and the ultimate physical
condition to:

(A) Zoning Regulations.
?2e .......Zoning regulations are for limited agricultural use which is acceptable for the ultimate condition.

(B) General Plan and Plan Elements.

The site is designated for multiple rural use which is also acceptable for the ultimate condition.

25. Provide evidence that all owners of a possessory interest in the land have been notified of
the proposed use(s) or potential uses identified in item 22. (Attach copy of notarized
statement of acknowledgement, etc.)

Please see attached.

26. Describe soil conditions and proposed soil salvage plan.

There is a very shallow layer of topsoil on-site. It would be used primarily for areas to be landscaped.
including berm adjacent to Pala Road. as fill for the planting areas of the plant site and for soil to be

.d&~~I~~~idJilll~"
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27. Describe the methods, their sequence and timing, to be used in bringing the reclamation of
the land to its end state. Indicate on map (This may be indicated directly on plot plan or _
on a separate attachment to applications). Include discussion of the pertinent items listed •
below. ".

The final reclaimed rock face would be approximately 715 feet in height along the west side of the quarry
tapering down to approximately 70 feet on the east side of the quarry. The resulting pit would reach
approximately 200 feet AMSL (approximately 100 feet in depth below the adjacent street elevation).
Reclamation of the rock face would be continuous. AI. the mining reaches the surface area which is to
be the final reclaimed surface the method of blasting hole placement and gradient would change. Final
blasting would be done under the supervision of a blasting engineer and a landscape architect who would
design an irregular rock surface to resemble natural surfaces. This, in effect, will be a "sculpted" rock
surface with ledges, nooks and crannies which would be able to receive and trap soil. Wire mesh would
be draped over the surface and secured with rock bolts. Permeon, a non-toxic rock stain that has been
developed by the University of Arizona would then be applied to the rock face. Permeon consists of iron
salts, magnesium salts and trace elements, so as well as staining without environmental damage, the
Permeon would release small amounts of nitrogen which would have a fertilization effect. Thus, the
Permeon would actually enhance vegetative growth. The application which is colorless when first
applied, is formulated to match the variation of colors of the adjoining rock surfaces. Full colors would
develop in approximately one week, depending on temperature and exposure to sunlight. The project
proponent would hire manufacturer trained personnel to apply the Permeon. After application of
Permeon, soil would be placed on the ledges and within the nooks and crannies and a hydroseed mix of
native vegetation would be applied. If the hydroseed does not germinate after the first rainy season, a
temporary irrigation system would be installed to ensure establislunent of the vegetation. This irrigation
system would be an overhead spray system that could be attached to the wire mesh. No more than one
bench would be exposed to mining process at anyone time as all previous benches would be reclaimed.

Reclamation will also involve the removal of all mining equipment from the site and reuse of the pit as ..:.-" e
a water storage reservoir to be utilized by the San Luis Rey Municipal Water district or for agricultural

speciflcatlonsoii attached piotpiai1:PleaSerefertotbe mJtigatiOll moiiJionng program anct to the
geotechnical and hydrologic reports for additional mitigation measures specified in the plan.

(a) Backfilling and grading

Upon completion of mining, final slopes shall be established per the plot plan. The plant area and quarry
bottom shall be regraded to establish a uniform 1% grade. The proposed reclamation plan calls for use
of the pit as a water storage reservoir or agricultural operations and therefore, the pit would not be
backfilled.

(b) Stabilization of slopes

Several measures have been incorporated into the mining plan to mitigate slope stability problems. The
mining plan as described under II 18, calls for interim benched curs of 65-feet in width and 35-feet in
height, creating an interim equivalent slope of 2 to I (horizontal to vertical) or flatter for any freshly cut
slopes. The interim bench can only be removed upon the approval of a qualified geotechnical engineer
or engineering geologist. Prior to removal of the interim bench, the vertical slope shall be draped by
heavy gauge wire mesh anchored to the rock. This mining plan has been reviewed and analyzed by Bing
Yen and Associates in their October 1990 geotechnical report, With the proposed benching and draping •

, 16 e
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of wire mesh canopies, the mining plan was determined to be feasible. The mining plan has also been
reviewed by the Division of Occupational Safety and Health (OSHA). In his letter dated November 9,

_ 1990, Mr. Byron Ishkanian, Senior Engineer at OSHA, stated, "I concur with the feasibility of the latest
• mining development plan so long as the stipulations noted in the latest revision (October 1990) are carried

out. "

To insure the long term stability of the mining face a permanent fund for mesh and rock anchor
maintenance will be established. An inspector will inspect the mining face on a semiannual base during
the mining process and every two year there after. As a condition of the reclamation plan the property
owner is to provide access to the inspector so that the inspector can repel down the mining face to inspect

-(c) Stabilization of permanent waste dumps, tailings, etc.

Site preparation will start with the removal of vegetation.and soil overburden, which will be used in the
construction of a landscaped berm along Pala Road/SR-76, and other areas to be landscaped such as the
mining face and plant site landscaping. Decomposed rock and small boulders just below the surface will
also be removed by conventional earth-moving equipment and used as fill for widening of SR-76.

During mining, crushed rock will be conveyed to on-site concrete and asphalt batch plants, where it will
be mixed with imported sand and cement for concrete; and with sand and oil products for asphalt. No
unusable tailings or waste will occur. .

(d) Rehabilitation of pre-mining drainage.
D

_ - The project proposes use of the pit as a water storage reservoir. Drainage would be collected within the
pit, it would not be rehabilitated to pre-mining conditions. If the alternative reclamation plan is
implemented (i.e. agricultural use) drainage would be collected in the sedimentation pond, to be
constructed prior to mining, and then diverted beneath SR-76 to the San Luis Rey River.

(e) Removal, disposal, or utilization of residual equipment, structures, refuse, etc•

. All equipment, structures, refuse shall be removed from the site upon completion of mining.

(0 Control contaminants, especially with regard to surface runoff and groundwater.

All runoff for the east slope currently drains into a small canyon which passes through a culvert beneath
SR-76 into the San Luis Rey River. With implementation of the proposed quarry operations, drainage
from this area would pass through a sediment retention basin to be constructed on the east boundary of
the site. The sediment pond, to. be constructed during site preparation. will be lined with a vinyl liner
or concrete to avoid potential impact to groundwater from truck fuels or other petroleum products which
might wash into the pond. This basin will also allow for .any increase in sedimentation resulting from
the mining to be trapped on-site. As the mine cut crosses the drainage boundaries, the excavation will
be designed to cut into the western slope and alter the drainage boundary of the south slope. As a result,
the existing area of the west slope would be decreased by one acre and the area of the south slope by two
acres.

I, Normal concerns with groundwater pollution from aggregate washing (which requires Regional Water
Quality Control Board approved) will not be a concern. Aggregate mining often involves washing of sande 21
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or rock in order to clean the product prior to sizing. In the proposed operation, no sand mining is
involved, and the rock has virtually no waste product, so that washing is not required. Additional
concerns include the effects of surfactants, run-off due to washing of concrete trucks and petroleum
products; however, no impact to groundwater is anticipated. The surfactants to be used in the dust e
control program is an inert, biodegradable chemical which is approved by EPA (Johnson-Marsh
Compound MR, or equivalent). Run-off due to rinsing of the drum of each concrete truck would be
minimal. According to Lou Erlabough, Vice President of Standard Ready Mix in Santa Ana, water or
a combination of water and cbemicals is used to prevent cement from drying in the drums. The water
or water/cbemical mixture is left in the trucks overnight and mixed with the next days batch of concrete.
It is not drained from the truck. Petroleum products would be used to produce asphalt at the proposed
batching plant, however, all drainage from the area would be properly contained in the proposed sediment
pond.

(g) Treatment oC streambeds and stream banks to control erosion and sedimentation.

The project will impact the flood plain of the San Luis Rey River with the planned relocation of Pala
Road/SR-76. An estimated 63e,OOOcubic yards of fill will be placed within the floodplain for the new
roadbed. The road will be constructed with a 2:1 slope adjacent to the riverbed. The project proposes
a riprap bank protection consisting of a 3D-inch blanket of riprap with a median size of 18-inches and a
12-inch layer of gravel filter with a sheet of filter fabric underneath. To protect against degradation of
the river bed, an 18-inch blanket layer of riprap and a 6-inch layer of gravel filter extending from the
toe of the bank about 100 feet to the river would be constructed if warranted by HEC-2 analysis. Willow
cuttings would be placed within the rip rap as well as appropriate shrubs and ground cover.

The major new source of sediment runoff will be the processing plant and its slopes. Since the detention
basin will intercept this runoff, there would be no net increase in sed iment entering the San Luis Rey
River: Detailed information on impacts to the San Luis Rey River have been addressed in a Hydrology,
Drainage and Erosion Control Study prepared by Simons, Li & Associates (December 1988). A copy _ _
of this report has been and included as Appendix F of the Draft Environmental Impact Report. •

(h) Removal or minimization oC residual hazards.

Potentially significant residual hazards associated with implementation of the proposed mining and
blasting plan include: rockfall and the creation of a 715 foot mining face.

As described for #18, several measures have been incorporated into the mining plan to mitigate the
potential for rockfalls and small wedge type slope failures, including the creation of an interim cut bench
and draping of wire mesh over the exposed vertical face. There is also a potential hazard for seismically
induced rockfall along SR-76. To minimize this hazard, loose rock "floaters" shall be tied-down or
removed. Standard roadside warning signs indicating potential rockfall area to the approaching motorist
shall be installed. The project civil engineer for the SR-76 realignment shall incorporate these public
safety measures on a plan to be submitted for review and recommendation by the County Department of
Public Works; and for approval by Caltrans. Additional passive preventative measures including
installation of barriers along the north side of the realigned SR-76 may be required by Caltrans for
seismically induced rockfalls as a part of the highway realignment project.

As indicated on the plot plan, a six foot chain link fence topped with one foot of barbed wire would
encompass the entire mining area. This fence is to be constructed during site preparation and is intended
to prevent unauthorized access. A gate shall be constructed on the main access road. This gate shall be
locked during non-operating hours. - •

__ ,,_. 22 e
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Upon completion of mining and prior to reclamation of the site all equipment and structures shall be
_ removed from the site. If the pit is to be used as a water-storage reservoir, a qualified geotechnical
.. engineer shall submit a repon to the County of San Diego Depanment of Planning and Land Use

;: reponing on the effects of seepage and the stability of the eanhen dam, if the dam is required. If the
alternative reclamation plan (i.e. agricultural use) is implemented, the site shall be inspected by a
qualified geologist/geotechnical engineer who shall determine the need for setbacks from the exposed
mining face and/or the need for a soil berm or precast concrete barriers to ensure the safety of structures
and employees from rockfalls/small wedge failures.

(i) Resolling, revegetation with evidence that selected plants can survive given the site's
topography, soil, and climate.

rntXwre;.-•..:.:.:.:.:.;.:~.:;;,:;:.:.:.:.:.;.:
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28. If applicant has selected a short term phasing of his reclamation, describe in detail the
specific reclamation to be accomplished during first phase.

Not applicable. Please see question /120.

29. Describe how reclamation of this site in this manner may affect future mining at this site and
.n the surrounding area.

The mining site will yield very high quality granodiorite. Although the mining project will remove a
large amount of material, there will still be at least 30 million tons of the mineral deposit left. The final
planned condition of the site would not precludefunher mining. However, by the time the proposed
project is finished, there is likely to have been substantial commercial and residential development in this

e 23 006449
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part of the San Luis Rey River Valley. Because of this, continued mining at the site may nOI be
permitted. e
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e ,,, October 23, 1990 BYA Project No. 51-151

Mr. Harold Jep.sen
Chairman of the Board
Palomar Aggregates, Inc.
2150 North Centre City Parkway
Escondido, CA 92026

SUBJECT: GeOTECHNICAL ENGINEERING REPORT OF
! PALO!~.R AGGREGATES QUARRY SITE

I Dear Mr. Jensen:,
I Bing Yen & Associates (BYA) is pleased to submit the attached

I report which accresses the feasibility of the proposed mz.n.inqI plan and the quality of the aggregates.

)(, The report culminates the results of BYA's involvement since 1987
_ U:, \ and taking into consideration of recenL: constructive input from
..,~' Cal/OSHA on 11SHA. The proposed rnananq plan r epresen t s the

, results of a:: evaluation which, we believe, strike a balance
i between engineering viability and environmental sens~tivity for aI cost-effe7tive development to meet the regional demand of quali~y
I constructl.on ag~regates.
1
!
I
I: Sincerely,
i BING YEN & ASSOCIA~ES, INC.
i
, J
I
,

Engineer #917

i BCY: j~
iI cc: J. McLee (3rian Mooney & Assocs.)
i B. Ishkan~an (Cal/OSHA),
I
I
I,
!
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1.0 INTRODUCTION
This report summarizes the results of a preliminary geotechnical
investigation for the proposed rock quarry site in the Pankey
Ranch area located southwest of Pa la, San Diego County,
California. The site is adjacent to and north of State Highway
Route 76 and the San Luis Rey River, and is approximately one
mile east of Interstate 15 (see site location map, Figure 1 and
aerial photograph, Figure 2).
The proposed mining is to produce aggregates and riprap rocks to
meet the regional construction demand, present and future. Since
the inception of the project in 1985 and as the information
accumulates, there have been a number of criteria and constraints
associated with the mining plan development. The foremost
environmental criterion is to minimize the visual impact of the
proposed mining and to preserve the west-facing slope of the
hill. In order to preserve the view shed from the valley which
is located west of the project area as well as to minimize the
line-of-sights from the surrounding area, a limit of mining
boundary has been evolved as shown in Figure 3. If mined to the
limits shown on Figure 3A, approximately 22 million tons 0:
construction quality aggregates can be removed assuming an

... equivalent of 80 degrees excavation to elevation 200±. At alf
; ) approximately average rate of 100,000 tons of extraction pei
- month (about 25,000 tons per week), mining would be completed in ~

about 20 years. Figure 38 shows a conceptual site configuration ~
after mining. It is our understanding that as mining progresses,
rehabilitation and reclamation plans will be implemented to
comply with the State Surface Mining Act of 1975 (SMARJI.)as
described in the.Environmental Impact Report (EIR).
The amphitheater-like configuration of the proposed mining will
extend to a maximum about 715 feet in height on the west side of
the quarry and decrease to about 70 feet on the east side as
shown in Figure 38. Consequently, the scope of work of this
report includes:
1. Provide preliminary surface and subsurface geotechnical

information of the proposed mining area to evaluate the
competence of the rock from a geotechnical engineering
perspective;

2. Evaluate the quality of the rocks to be mined from the
perspective of using them as commercial aggregates;

~ 1 •
-'!
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3. Develop a preliminary mining plan and extraction sequence

which are geotechnically feasible and, economically viable
while preserving the minimum visual impact on the
surrounding area;

4. Provide geotechnical consultation and input to other
consultants on an as-needed basis; and

5. Prepare this report.
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2.0 TECHNICAL DISCUSSION

2.1 Site Description

The project site contains approximately 91 acres, Figure 4.
The steeply sloping West Hill is located in the Southern end
of the Monserate Mountains within the Peninsular Range
Province of California. Directly south of the site lies the
east-west trending San Luis Rey River Valley. Relief
between the peak of West Hill (Elevation 992) with respect
to the River (Elevation 300 ~) is about 690 ft. The
existing east facing slope is relatively gentle
(apprcAirnately 2 to 1, horizontal to vertical) and reaches a
saddle area relative to the East Hill, Figure 4. However,
localized steep slopes (steeper than 1 to 1) exist. In
several areas fronting Highway 76, nearly vertical cuts in
excess of 50 ft. in height have apparently stood for many
years, see Figure 5.

2.2 Field Explorations and Laboratory Tests
In order to provide information on the rock quality from an
engineering perspective, a series of field and laboratory

i tests were performed. Figure 4 shows the locations ofa*:::." borings for which continuous rock cores were taken by Bing
• .... Yen & Associates in 1987 and 1988. The logs of these cores

are included in Appendix A. Downhole gamma ray and sonic
velocity loggings for Boring B-3 were also conducted and
they are attached in Appendix A. Downhole video logging
with gyro was also performed for the purpose of evaluating
the in situ information of rock j-o Ln t s , fractures and
beddings. Figure 6 shows the dip direction and dip angle
plotted at various depths based on the video log. A total
of 275 mapped surface joint and fracture attitudes at the
site are shown in Figure 4 and tabulated according to areas
of the project site, Appendix B. In addition, four seismic
refraction survey lines were conducted by Goffman and
McCormick in 1985. Their results are summarized in Table 1
and t~e locations of the seismic lines are shown in Figure 4.
A preli:ninary engineering geology report by Slosson &
Associates is included in Appendix C. Triaxial tests were
performed on rock cores to evaluate their shear strength.
Brazilian tests on rock cores were used to estimate the
tensile strengths. These results are presented and
discussed in Section 3.0.

I 6
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e
TABLE 1. SUMMARY OF APPROXIMATE COMPRESSION P-WAVE

VELOCITIES BASED ON SEISMIC REFRACTION
SURVEY RESULTS (GOFF~~ & MCCORMICK,
1985)

SEISMIC LINE APPROX. DEPTH FROM APPROX. P-WAVE VELOCITY
NO. * SURFACE FT. FT. PER SEC.

1 0 to 25± 4,300
25+ 15,000

2 0 to 14± 6,000
14+ 15,000

3 0 to 5± 6,000
5 to 60± 10,000
60 20,000

f 4 0 to 7± 3,000
_ ~ rf 7 to 30± 4,500
• - 30 to 80± 10,500

* Note: Locations of seismic survey lines are shown in Figure 4 .

• _1· .. . . . ...~~.
. - .'.',e -~ 006465
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I In order to evaluate the rock quality from the perspectiv- A
of commercial aggregates, ~he following is a summary of th, ..,
types of laboratory tests performed for selected samples:

o Rattler (ASTM C-131), soundness (ASTM C-88), durability
index (CA 229E), sand equivalent, and R-value tests.

o P-wave velocity and rock density.
o Sulfate, reactivity and spectrographic analysis.
o Thin section petrographic analysis.
Analysis of these testing results is also presented in the
following section.

2.3 Geotechnical Engineering Analysis
2.3.1 Earth Materials

Soil, slopewash, and disintegrating boulders comprise
the surficial materials of the site. The soil mantle
is well developed and is covered by slopewash in some
areas. Total depths of soil and slopewash are

': estimate~ to be 1. to. about 10. feet. based on fielr'Q obser'vet i on and sei.srmc r ef rac'ti on aata of the Wes\. ..
, Hill area. Colluvium comprised of soil material, A

decomposed granitic rock and small boulders is ..,
present throughout the low areas in the canyon
between the East and West Hills, however it is not
defined well enough to be a mappable unit. Boulders
rounded by spheroidal weathering occur and "float" on
most slopes of the quarry site with some as large as
15 feet in diameter.
Based on field observations and the available field
seismic refraction survey data (Table I), laboratory
rock core density and P-wave measurement (Table 2),
and well log (Appendix 0), the depth of weathering
vary. The deepest zone is likely to be in the saddle
area which may be as much as 30 feet. In order to
gain a better understanding on the depth of weathered
zone and rock quality, Borings B-1 and B-2 of 50 feet
and 90 feet in depth, respectively, were drilled (for
locations of seismic refraction lines and borings I

see Figure 4). The location of Boring B-1 was chosen
at the location where the weathered zone and soil
mantle were expected to be the deepest. Boring B-2

. 11·)
-,"
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4It TABLE 2. SUMMARY OF LABORATORY P-WAVE VELOCITIES OF
SELECTED ROCK CORES

BORING DEPTH DENSITY P-WAVE VELOCITY REMARKS
FT. pef FT. PER SEC.

1 15 143 7,100
18 - 4,000
25 163 9,800
35 - 6,500
45 168 15,200
50 169 13,000
60 167 14,700

2 22 166 8,500 Joint filled
26 165 8,900 with gouge
43 149 1,200
58 178 15,000
85 168 15,000

C .
_ j 3 - - - See downhole

sonie log,
Appendix A

}

4It .J ...,1:0Ppt46 '(
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'Was chosen 'Where the tonalite or gabbroic roc.,. e
appear to be in contact with the main mass of
granodiorite. Boring B-3 located on the eastern
f lank of the West Hill 'Was continuously cored to a
depth of 80 f eet . Boring B-3 was chosen to
evaluate rock quality as well as to check joint and
fracture orientations (dips and strikes) in an area
'Where the bulk of main mass rock is to be extracted.
The on-site granitic rock quality increases as the
whethering decreases 'With depth. Generally
speaking, the bedrock at the quarry site consists of
granitic igneous rock 'Which intruded the once
overlying rock approximately 110 million years ago as
a portion of the Southern California Batholith. This
bathol:th trends from northwest to southeast and
occupies a 1000 mile long region from Riverside,
California to the tip of Baja, California.
Classification of the on-site bedrock using the rUGS
System yields the following rock types:

o Granodiorite: Most abundant on site and shown as
Kgd in Figure 4; average hand sample (normalized)
contains approximately 50% quartz, 42%
Plagioclase, 8% alkali feldspar; mafic minerals

. (hornblende, biotite) comprise less than 5% (
) rock; zenoli ths common, indicating po ssi.bIc, A
_." proximity to an intrusive contact; rock is weakly .,

foliated throughout site; very light gray to buff
colored (weathered), (can also be named
leucogranodiorite since mafics < 35%), fresh rock
is very hard, surficial rock is spheroidally
weathered.

o Tor.alite: EXDosed north of West Hill, and shown
as Kt in Figure 4 comprises north portion of the
East Hill; forms an apparently sharp contact with
granodiorite; average hand sample (normalized)
contains approximately 50% quartz, 47%
plagioclase, 3% alkali feldspar; mafic minerals
rar.ge from 25% to 50%; medium gray color
(weathered), very hard.

13
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e
o A band of strongly foliated granodiorite

containing abundant dark-colored iron and
magnesium rich minerals (biotite and hornblende)
occurs across the site on an ap?roximate east-west
trend (see Figure 4). In hand sample, rock from
the foliated zone can be disintegrated by hand and
is characterized by compositional banding between
light and dark platy minerals (similar to gneissic
layering). Because it is more erodible, this rock
is geomorphically expressed as a topog:-aphic
depression i.e. the saddle area between the West
and East Hills.

The foliated zone appears to form an intrusive
contact with the adjacent. granodiorite. The
foliated zone is a source of decomposed granite.
Decomposed granite. itself can generally be used
for fill material on-site or for realignment of
Highway 76 as discussed in the project EIR.

2.3.2 Aggregate Quality.

In cooperation with the California Division of MinesC and Geology (CDMG), laboratory testing of aggregatea .o' samples were conducted. The results are surrunarized
,., .- in Table 3. For the purpose of comper i.son , a swnmary

of aggregate standards corrunonly accepted in the U.S.
is presented in Table 4. Aggregate samples used in
the sand equivalent (S. E.) and R-value tests were
obtained by crushing the rock cores to the specified
part~cle sizes and followed by blending in proportion
to the gradation specifications such as Class 1 or
Class 2 for the base or subbese material, etc.. The
gradation curves of the tested samples are shown in
Figures 7, 8 and 9. The range of gradations limits
specified by Caltrans are indicated by the shaded
zones in Figures 7, 8, and 9. The. rock cores used
for testing were selected by CDMGpersonnel.

In addition, rock core samples at different depths
were examined using thin section photomicrographs.
All the photomicrographs were taken at the same
magnification. The results are summarized in
Appendix E.

t 14.. _.-W .".",',
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TAIlLE 4CURRENT U.S. STANDARDS

"',
CRITERIA ROAD CONST. SOIINDNESS DURABILITY Aggr. Subbase Aggr. 8as~
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,
•
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I • • • • •mIn. mIn. mIn. mIn. mIn.

R-Value 60 50 40 I - 78o min. min. i min. min.
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UNIFIED SOIL CLASSIno,nON

BOULDERS & GRAVEL I SA.ND__ I ' SILT OR CLAY
-'j COBBLES ~:lARSE FI~E ~ARS<1 MEDIUM FlME .-

u.s, SII:V1: SI:E IN lNCHi:S I u.s. S7Al'lDARJ:l SII:V1: No. I RYDP.OMI:7i:R I ' .,

.i 3/4 3/8 4 ,0 20 40 60 140 ZOO

,0 ",,' , I' \WII.~~ ,,,,,.. I""" Ir " I"" I" I 0

· ~~ill~~~i 1 "

I· ~~l~I!~I' !

"I 1 ~liI I r
I j \Ji1J

r" '" " I." , " , "" ' , , I" " , " ~I"", I"", , lCO
'COO 100 ,0 1 0.1 0.01 0.:01

GRAIH S:=: ZH M:LL=METERS

Boring L~ P,I . .
S"mbol Numbe~ Depth ft % jL .!=:D~e=.:sc"-~!..l.1p""t1~0","n _

o B-1 46.3 NP NP

~ Note: Specification Limits
~ Shown by Shaded Ar ea

CDo ,- -
o ~j I'.J ~ BING YEN & ASSOCIATES GRAIN SIZE DISTRIBUTION

BORING B-1 AT 46.3 FEET
PROJECT IlAHE: PALCJoIAR AGGREGATES QUARRY SITE .-

• ' PROJECT NO:: '51-lSI I DATE: JUNE 27. 1990 FIbtlRE 7 .,
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UNlflED SOIL CLASSIFlCATION I
e BOULDERS ck GRAVEL I SAND .. SILT OR CLAY

I COBBLES COARSE I fiNE COARSG "EDIUM fiNE I
u.s, SIEVE SI:E IN INCHES I u.s. S7A1iDAP.D SIEVl: No. I HYDR.OMETER. I

I
I

;!. 3/4 3/8 4 '0 20 40 60 140 200

'OIIT,rT" I' :i~. "" 1"// I, I'll' .. " I'''''' 0

W~~~~ !

· 'Ili~\II II"i
1 ~~!!l~'~!!tl'!~" I I o ~., '\ ::"'::l'.:'{:":::·"l":~ I Cl

2 I 'rill Ilf
"'" " I,,,,, , j L ... , I:"" "~t,,.. I"" " I 100

1000 '00 10 1 0.1 c.c: 0.00'
G~AINS::E IN MI~~M:TENS

Boring LL PI
Svnbol Number Dqth. ft jL jL ==D""e""sc"-rl~'p",tj",,o~n _

o B-2 77.0 NP NP

Note: Soe::ific:ttion Limits
Shown by Shaded Area

i~ .~

e ~-j ~ BING YEN & ASSOCIATES GRAIN SIZE DISTRIBUTION z:
BORING B-2 AT 77 FEET

PROJECT NAME: PALlll'IAR AGGREGATESQUARRYSITE
PROJECT NO.: 51-151 I DATE: JUNE 27,1990 006473 FIGURE 8
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BOULDERS & GRAVEL I SILT OR CLAY
COBBLES COARSE I fiNE jcO'RS~ MEDIUM

---) u.s, SIEVE SI:E IN INCHES I u.s. STANDARD SIl:VE No. HYDROMETER I e
3 :l.L' 3/e' 10 20 40 60 140 200

'0 ",'" " I"" ',: """ IT'" liTl""T I"'" I 0

I
e I~. I I I 20

§ I l\ I I §i I ~& i
: ::~\ \ 0 ~

~ N:::~j~ I I ~
§ '\j\Xh I Il60 !;:~ \:::~t*~ g

() , I '~.~~ I: I,,' •
c.,,,,,,, ".I.., L"" ~:~'''''' \,.".,I 100
'000 '00 '0 , 0.1 0.01 0.00'

GRAIN SI~ IN MILL=nE7ERS

Boring LL PI
1 Svrnbol Number Depth, ft _%_ _%_ !:.D~e",sc",-r.!.lip,-,t.!.>io""n,-- _

o B-3 55.0

Note: Soecification Limits
Shown by Shaded Area

~
I'- -
~ ~. ~

_)CO BING YEN & ASSOCIATES GRAIN SIZE DISTRIBUTION
C) . BORING B-3 AT 55 FEET
a~i .PIlOJ.E.CT~: PALOMAR Ab6REGATES QUARRY SITE -

PROJECT NO.: 51-151 DATE: JUNE 27, 1990 FIGURE 9 ,...,
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~ Based on the testing results, it is clear that, other
t:;an minor areas of' soil overburden and weathered
zone at shallow depth, the aggregate quality test
r esults (Table 3) meet and exceed the current U.S.
standards as summarized in Table 4. It should also
be noted that, independent field mapping by the
California Division of Mines and Geology as well as
examining the rock cores and work completed by Bing
Yen & Associates has resulted in a CDMG publication
(see References 1; Clinkenbeard, 1989) which
classifies the project site as MRZ-2 Area. Based on
the guidelines adopted by the Board of State Mining &
Geology and under the authority granted by the
Surface Mining and Reclamat10n Act (SMARA) of 1975,
MRZ-2 zoning refers to areas where adequate
information indicates that significant mineral
deposits are present or- where it is jUdged that a
high likelihood for their presence exists.

2.3.3 Analysis & Development of Mining Plan.

The requirements of preserving the west facing slope
and minimizing visual impact of the proposed mining
limit the boundaries of the mining limit is shown in
Figure 3A. The economic and market considerations

~ '--J dictate the total extraction volume and the projected
~ -- rate of production (about 22 million tons of quality

rock for about 20 years of mining). Favorable
geotechnical factors for this site include the rock
quality improves consistently with depth as the rock
becomes less weathered. This can be shown from bot~
field and laboratory tests of the P-wave velocities
of cored samples (Tables 1 and 2). :;enerally
speaking, the average rock P-wave velocity reaches
10,000 ips or higher after about 30 to 40 feet below
the ground surface. Even in the saddle area where a
380 feet deep well was drilled in 1981, the
decomposed granite of the first 35 feet changes to
"hard rock" according to the well log (Appendix D).

20
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In addition, triaxial tests were performed to
evaluate the rock joint strength on rock cores which
have one pre-existing 'open joint. These results ar _

! shown in Figures 10, 11 and 12. Rock tensilt. .,
strengths were also evaluated using Brazilian tests
on the cores next to the triaxial samples. They are
tabulated below;

Boring Depth Tensile Strength,
No. Ft. psi

--------- ---------------- ------------------------
B-3 50 380
B-3 79 320
B-3 102 460

These testing results as well as the aggregate
quality tests presented in the previous section
suggest that the proposed mining operation is viable.
However, geotechnical hazards and constraints exist
and they have to be mitigated. These include
potential small wedge failures and rockfall hazards.
In this section, these hazards and the recommended
mitigation measures incorporated ir.to the mining
operation plan are presented. It is noted that the
selection of an equivalent 80 degree excavation slope
is in accordance with the industry safety code (se<

• Reference No.2) governing excavation of sand, gravel _
. and similar material where the face of the excavation .,

is composed of ..firmly cemented or consolidated
material". In reality, the rock quality found at the
si te far exceeds as being firmly cement.e d or
consolidated material. However, the Industrial code
also stipulates ~hat the height for the slope shall
not be greater than can be reached by the equipment
being used, which is much less than the proposed
mining plan. This leads to the approach of a step-
by-step mining plan that consists of benched vertical
cut at 33 ft. intervals and the height of the cut
will be increased if the field ccnd.i t i ons warrant
such an increase. This plan is discussed below.

21
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2.3.3.1 Extractive Operation & Stability Considerations
Since the potential of rockfall and stability e
problems is highest in the weathered zone, the joints
and fractures .mapped at surface outcrops where there
are more joints and frac~ures than at depth represent
the worst condition that can be anticipated. Figures
13 and 14 present the joint and fracture orientations
in stereonet projection, for the upper, middle and
lower portions of the west Hills (for
numerical values of the mapped joints and fractures
in various areas of the West Hill, see Appendix B).
The amphitheater-like mining pit will result in cut
slopes in all directions. Figures 13 and 14 show two
typical directions (strikes N-S and N450E) at an
effective dip of 26.50 (equivalent to 2 horizontal to
1 slope). These Figures indicate that, as a first
step, a bench cut with an equivalent slope of 2 to 1
is highly unlikely to have gross stability problems
according to the available data. This is the
conceptual basis upon which the mining operation will
be carried out initially on a 33 feet cut with a 66
feet bench. The exposed cut and bench surfaces will
enable the geotechnical engineer or engineering
geologist an unparalleled opportunity to observ~ and
to evaluate the exposed rock conditions prior to

..) recommending a cut greater than 33 feet in height. :
Specifically, site preparation begins on the east a
side of the Hills at elevation approximately 825 by ~
removal of vegetation and the soil overburden. The
underlying decomposed granitic material will be
removed using conventional earth moving equipment and
can be used as fill for the Caltrans' proposed
realignment of Highway 76 (see ErR regarding the road
v i deni.nq and "404" permit). As shown in Figure 15,
the initial phase begins at elevation approximately
915 and working below the ridge line thereby
minimizing the visual impact. The drill and blast
operation will proceed from south to north. The
working face shall be vertical and with a maximum of
33 feet in height having a minimum 66 feet bench
above and below it, Figure 16. This will result in an
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It
interim equivalent slope of 2 to 1 (horizontal to
vertical) or flat~er for any freshly cut slopes. The
bench can only be removed upon the approval of
geotechni::al engineer or engineering geologist on a
weekly basis (see blasting & removal schedule below)
after inspection and mapping of the exposed 33ft.
high vertical face and the bench. The inspection and
mapping may be more frequent as needed, depending on
the field conditions. Should the geotechnical
engineer or the engineering geologist decide that it
is safe to remove the bench, the newly exposed 33 f~.
high, vertical slope will be draped by heavy gauge
wire mesh anchored to the rock to mitigate rock fall
hazards (see Section 2.3.3.2). Figure 17 illustrates
the versatility of the proposed mining process
whether to keep the 66 feet bench width or to remove
it using the drilling and blasting plan to be
discussed further below.
For an average 25,000 tons per week production rate
(see Section 1.0), the preliminary' plan will probably
require two units of track drill to drill about 150
blast holes 3 1/2 inch in diameter and 36 feet deepL in a week' s time. Assuming an equal distance of

.. "burden" and "spacing" of 8 feet for the granitic

.. rock, Figure 17 schematically shows a 66 feet wide
face and the 33 bench height when the drill and blast
operation is to deepen the excavation westward.
Assuming 7 feet stemming of a 36 feet deep blast
hole, the remaining 29 f eet, will require
approximately 103 lbs. of ANFO per hole. For initial
estimation purpose and assuming a powder factor of 1
1/4 lbs. of ANFO per cubic yard of granodiorite to be
blasted, each hole will yield about 82 cubic yard of
rock. The 150 holes will produce about 12,350 yards
per week which is equivalent to about 25,000 tons of
rock per week. When blasting northward along the
bench, more blast holes may be requ.ired due to the
sloping hillside. using this information as a guide,
there will be ample room for a continuous mining
oDeration in either cases. That is, when one section
is being drilled, the next section is being scaled
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and loaded by a power shovel to a portable crusher e
and conveyored to the surge pile in the processing
area. In the meantime, a third section can be
prepared for drilling. Blasting can therefore be
done once a week (probably on weekends when the site
has least workers present) by licensed blasting
contractors who shall bring the charges and blasting
caps to the site without on-site storage. This can
also be the time for the weekly inspection and
mapping of the freshed scaled bench by a geotechnical
engineer or an engineering geologist to recommend if
its removal is advisable for the vertical cut, i.e.
mining westward to deepen the cut or mining northward
to keep the benching.. But in no case shall the
removal of the bench cause the vertical face to
exceed 100 ft. in height. A mandatory 18 ft. wide
bench with berm is recommended. The bench serves for
equipment passage which can also lower a cage for the
geotechnical engineer or geologist to examine an
exposed rock face or maintain the wire mesh. The
maximum 100 ft. cut with the 18 ft. mandatory bench
is equivalent to an average 80 degree slope of the
prevailing industry safety code governing the sand

(~ and gravel extraction (see Section 2.3.3 of this
._# report and Ref. No.2). ('.

To further evaluate the feasibility we have analyzed ~
the downhole joint/fracture records of Boring B-3, ..
drilled at elevation about 650. Below the weathered
zone, all but one (at depth of 75 ft) are favorably
dipping into the N-S cut face. Consistent west
dipping was noted at greater depth (85 to 102 ft
depth where data are available).
The rock compressive strength, as implied from Tables
1 and 2 (p-wave velocity) are good. The thin sectio~
micrographs showed that the mineral grains are
relatively tightly interlocked. However, for
hardrock mining, it is not the compressive strength
of the rock that controls the factors of safety of a
slope but the wedge failure governed by the joints
and fissures. The triaxial testing results 0=
jointed rock cores are also good (Figures 10, 11 and
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I , h iabi Li &' '1 e12) sucqe s t i nq t e vi e 1 at y or tne ve r t i ce i cut es
an op t ion . With respect LO the wedge t.ype f ai Lur e
which could be bounded by open joints or fractures,
it can best be assessed in t.he field when tje
surface is exposed. No a...ount of work at this ti:::e
can justify with certainty when or where the weege
failure will or will not occur. using field mappir.g
and experience to adjust open pit mining slope has
been the state-of-practice in the field of rock
mechanics. If the rock quality and the joint spacing
and tightness are as indicated from this preliminary
field & lab investigation, it appears feasible t o
adopt the mining plan as presented. It should also
be ,recognized by all parties concerned that the fine:
configuration may not be an evenly terraced sLooe .
Based on the available data at this time, more
frequent benching is likely to be on the sout.h faci~g
slopes in the northwestern part of the plot pLer; .
For example, clayey gauge material was noted in
Boring B-2 at 53 feet depth. On the other harid , :"ri
this particular location, the observed Rock Quali:.',/
Designation (RQD) was in the range of 80 to 90 whi~;
is considered good. The decision on the rni ni.nc

j'J ~lope, as illustrated herein, can only be assessee(
_" c ur z.nc the w e ekLy r n spe c c i on Dy kncwLec c e

professionals. e
In summary, the above ext.raction operation and min.i.~g
plan from a geotechnical perspective is targe:.ed :er
versatility adjustable to :.je local rock conditions.
It. s nouLd also be not ec t ne t; :.::e ini tiel c a i l v
~-OC"lJC-'O~ r a t e ..,ill c r obe b Lv '~e l owe z' ,."'-~ 2- ot o~.L ... .l..~ '- ""' =-_ ..,' ...J_ .. -J ~ _,;. ... .;..c. ..~ ::I, 'J

tens per week (hence, less ;'les:.i:;g) be cause 0;: t ne
s t eep Wes:. Hill and the sno r t; f r on t, Lenqt.n . ,:.5

mining progresses, the p r c c uc t Lon rate will c e
greatly increased because :.here will be inc::-easingly
~ore a=ea ~o work ~i~h.

2.3.3.2 31as't~~g :~duced Vibra~ion and ~ock:all.

31asting induced vi;,ra~ion and noise can be
controlled by 'the blasting en£~neer jy varyin~ celay,
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e _. s t ernmiao , satellite holes, etc. It is also ir.mort.ant.
to recognize that vibrations noticeable to humans are
frequency dependent and the amplitude is generally
several hundred times smaller than the threshold
vibr et i ons to cause damage to 'the s t.r uc t ur e . The
closest structure is the owner's (William Pankey)
residence, ebou t; 500 feet to the nearest min inc
boundary. Estimated particle velocity using th~
empirical formula developed by the U.S. 'Bureau of
Mines and other references suggesr. that the ground
motion' will be noticeable but far from causing
structural damage. Adjustment of blasting schedule
and quantity of rock extraction should take into
considera'tion the response of the nearby residence.

The concrete-lined ~ond near the northern Dortion of
the' project site should be morii t.or ed for - po t enui e I
leakage and should be drained as 'the mining operatio~
is advanced to within 400 feet. of the pond,' unless
advised otherwise by the blasting engineer.

The most probable hazard as discussed earlier is
rockfall. Heavy gauged wire mesh draped over steep
r ockf ece to prevent rockfalls has been a general

l pr~cti~;, :'0: manL~~ars ~Reil:.renc~ :2: ~_ca_l/o_sEA~~c.
_ MSr..Z\ ( ...... n~:.g sez et y &. ..ea_ ,-.h Ac:m_.:~s~_a ,-..:.0 •• ) he l~
.., recommenaea that thew~re mesn canop~es be ~nstalleQ

for all slopes.

Rockfall can also be induced by earthquakes .. :"s
described before, loose rock "float.ers" U:J to 10 t o
15 f eet, were found in the slopes. I'C is unce r t ei r; as
'Co the effectiveness of wire mesh to arrest floaters
du r i.nc a severe eer t houe ke . Aoor ox imet e l v II
kilomer.ers nor t.nee sc of' the site 'l'ies t.ne =:lsinore
fault zone. As estimated by t~e Califor:1ia
Depe r t.rnerrt. of Mines and cec iocy (C:J:1G), the mexi rrrcrn
probable eer t.hquake (magni t ude of 7) could ceus e a
peak ground accelerat.ion approaching o.~ g.
Li z e r a t u r e (.!;.D:>endix C) has e s t Lrae t e d t h e t t.;;e
maximum recurre;ce int.erval (slippage) for this fault
zone is 250 years wi'th the slip rate for that period
being 3 to 7 millimeters per year. Displacement in
t he form of cr eep has not. been r ecocn i zec on the
=:lsinore fault zone. Thus, 'the equivale~'t of 3 ~o 7
mi.Ll Lmet er s per year is likely :'0 occur :=.S sudden
rup:.ures every few hundred years. ~a~thquake with
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magnitudes of 6 to 7.:; can cause surface
displacements of 1 to 7 feet on the fault. Huch 0: _
the energy released from a 1 to 7 foot displaceme~~ ~
will affect the en t i re req i ori including the que rry
site.
To mitigate the rockfall hazard induced by
earthquakes, it is recommended that all the floate:::-s
facing Highway 76 in the West Hill area be re~oved or
tied down. Due to the steepness of the natural
slope, it is difficult to remove the floaters by
equipment at the beginning of the operation. Those
that cannot be removed but are perched precariously
above the highway should be tied down with drilled
holes and grouted dowels or blasted with small
charges then removed. In addition, it is reco~~ended
that the project civil engineer for the reeLiqnme n t;
of Highway 76 consider constructing a soil berm 0:::-
installing precast concrete barriers along the no:::-~~
side of the highway to prevent fallen rocks from
reaching to roadway. Standard roadside warning sig:.s
indicatina Dotential rockfall area to the aDoroachir.c
motorist should also be ins:.alled. -- J

2.3.3.3 Grading of the Process Plant Site

'J I A conceptual process plant site is shown in Fic.r"':-s'
..' ' 18. The site will involve cut-and-fill grading :::::=

which the 1 to 1 CUt sloDe in ~he sloDewash material -
will need stabilization and :.he setback dls:.ance ~
should be determined at a la:.e:::-date.

Since the site is located at a net ureI cra i n ece
course from the saddle area further nort;,
pe:::-foratedsubdrain of appropriate diarnete:::-and deptj
should be embedded in gravel and/o:::-geofabric filte:::-
and placed under the fill. 70tal fill volume,
including processing plant site and road ::ill is
estimated to be aDDroximatelv 20,000 cubic va:rds.
Detailed g:-ading spe~ification~, which is not ~ par:.
of this study, '....ill be pr ov i ced a": a Le t er ce t e . -~.
culvert discharging de-sil~ed we t er will be placed
under Highway 76. It is our unde rst.andi.nq t:-.att ne
culver:. will be larae en ouch to convey the sto:-rnflow
and to serve as a-tunnel housing ~ conveyer belt
transporting dredged sand f:::-omSa~ ~uis Rey ~ive~ ~o
the processir;g pla:.t fo:::-m~xi~g. ~he emjankme:.~
s e t t Le me n t. ove r ~::e z i.v e : c epc s i t s , soil ~~=.=.:~';
cape czt y , and Le t ereI ;::::-essuref or the wing'-;alls 0:
~he culvert will be neeced in :he design ;:>haseof the
p:'-ojec~.
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~ 3.0 SUMMARY& CONCLUSIONS

On the basis of the field exploration and labora~ory ~esting
data and the analysis presented, a summar-y of findings and
concl usions with respect to the proposed mining plan is
given below:

3.1 "!rhe proposed mining of the West Hill area cons i st s
principally of granodiorite. The sur t i ci e I r ock is
spheroidally weet.her ed . Below the weather-ed zone , the
fresh rock samples tested are of good quality for
aggregates. The depth of the weathered zone vary b~~
mostly ranging from 10 to 30 fee~.

3.2 A band of strongly foliated granodiorite containing
dark-colo::-ed iron and magnesium rich minerals occur s
across the northern portion of the V1est Hill on an
approximate east-west trend. . This zone is
characterized by compositional bendi nq and eas iLy
disintegrated which is a source of the decomposed
granite.

3.3 The:-e is no known fault transect the project site. The
nea:-est active fault is the Elsi;1ore faul~ zone abo~~
11 km northeast of the site. The Elsinore fault is

(( capable of generating an e e r t.hc ue ze up to 7 in
_ "--'- magnitude wi:'~"1a r e t ur n pe r i od of several nund r ec
,.., years. Should it occ~::-, a peak acceleration up to 0.5g

can be expected at the site and :-ockfa:l is co~side=ed
to be the most probable seismically induced hazard.

3.4 The proposed mining bounde r y is de sicz ed to pr eser ve
the wes t er n slope view shed and ::0 rru a i.m.ize visual
impac~ f~on the s~r~cu~cing areas. T~e proposec min~~;
plan has an arnphi::heate:--like shape witj a maximum of
715 feet in heiqht on the west side of the quarry and
decrease to acou ; 70 f ee t; on the east si'de. - The
proposed mining plan will yield app r cx imet e Ly 22
mi~lion to~s of quali~y a~~~egates a~G =~prap rocks :0=
a projected period of about 20 year5 of ope:-ation.

3.5 A total of 275 surface rock joint and bedding attitudes
were mapped and analyzed. Joint spacing ranging from 2
to 10 feet. The shallow dipping joint5 (less than 400)
are oenerallv na r e Ll e I to cr oun c surface end are
pr ob ab l y r.el·ated t o exfoliation of the bedrock.
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Triaxial tests 0: rock cores with joints suggest good
frictional and inte:-locking (cohesion) resistance. _
Howe ver , due to the amph it.heater-l ike. or ientation ci .,
cut faces, small wedge type of slope fallure controlled
by the joint system and rockfall of weathered rock are
the predominating modes of stability problems. These
problems can be mitigated by:

A. Use heavy gage wire mesh canopy draped over the
vertical rockface at the request of Cal/OSHA and
i1SI1Aiand

B. Use bench configurations (66 feet in width and 33
ver~ical feet in height) t.o create an equivalent 2
no r i zcnt sI to 1 vertical slope in areas where
intersecting joints posing a stc~ility cor.ce:-n.
Gross st.ability of the maximum cut defies reliable
and cost.-effective analysis nor is it cons Lst enz
wi th t ne hardrock open pit mining practice. .:..
drill-and-blast sequence has been developed to
provide the flexibility enabling the geotechnical.
enq i neer or engineering geologist to map t he
exno sed rock surface and decide if cont.Lnuou s
vertical cut or b ench i nq can be made in local
areas.

1 The developed drill-and-blast seauence is aene:-all: ~
, for blastinc once a week. The :-est is desIcned fd

continuous -ooeration, .i ,e., while one sec-tion is _
being drilled, the adJacent sectlon wlll be sca~ed .,
and loaded and the third section is being prepa:-ed
f o r o lest i nc . This enables the geotc·cnnical
engineer or engineering geologist to ~ake tje
weekly inspectio<1 and mapping of the rock face
'.vhie h has jus '- bee n sea 1ec . Shau 1d t j e
geotechnical engineer 0:- engineering geologist
ceci de that the rock face is safe and free f:-cm
wedge type of failure and after tje 33 ft. freshly
expcsed ve:-tical face is draped with ancho:-ed ~ire
mesh, the bench may be removed for another 33 ft.
cu~. But in no case shall the ~emoval of ~he be~c~
c e u s e t ne v e r t i c e I face in excess of 100 it. i:'":.
height. A mandatory miZ1imum 18 ft. wide bench ~ith
ce rrn is recommended for a max i.mum 100 ft. he i cn;
sLooe . :'he bench will serve as a olatform f or
e~'Jlpme!1t ::0 lower a cage for t ae inspec:.ors to
examine the exposed rock face ar.o to me i nt ei n :.he
w i r e mesn . The r ecornmenc ed ::,e~c::i~g is ec:uiva2..er1:'
to an av ereqe 80 degree slc p e of the :71C",5;:::-:
Scfe-cy Code (Ar:.icle 12, Sec'Cion 6.9 (e) gove:-71i~g
:.he ex:.::-actionof sand and g::-avel.
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3 ' ' " d' ' iried ' '11 b• D It 1S ent i ci oe t e t riet; tne rrune P1t W1 not e an
evenly benched slope. Current downhole geophysical
test results suggest that the east: facing slope, where
the maximum cut is located, has favorable dipping into
the slope once the weathered zone is removed. Curre~t
data also suggest that one or two tiers of additional
benching will probably be required in the northwest
portion of the pit (south-east facing slope).

3.7 Crushed rock core samcles were blended to the cradation
....it.hLn Cal t ran 's specifications to test the ~ggregate
quality. The results suggest good quality and that the
quality improves with depth as the weathering and
thermal alteration process decreases. As a result of
these tests, and independent studies by the California
Division of Mines & Geology, the site has been
classified as MRZ-2 in accordance with the Surface
Mining and Reclamation Act (Sl-l.....R....). MRZ-2 designation
is given to areas where adequate informatiorl indicates
that sigrlificant mirleral deposit:s are present.

3.8 There will be no significant amount of waste fines for
..'} off sit~_ disposal. ~os~ _s.o;i~man,::-leis ~ est,ima:.e~(

r rang1ng ~~om one to 10 ~ee~ ~n~CK 1rl ~he Wes~ H1~1 a~ec
and can be in excess of 30 it. thick at the sedc Le _
area. After removal of vegetat:ion and de~eterious ,..,
ma t er i aL, the soil can be used and como ec t ed with
available D.G. for road base and fi1is for the
processing plant.

3.9 The po cent i eI hazard of roc kf eLl .i.nduced by seismic
shaking ~as cisc'..lssed. Methods of mitigating this
hazard i~cluci~g removal and tie-down of "floaters" are
recommended. Passive preventive measures such as
.in st e Ll i nq berr i er s along the north side of the
reeLicnec ::ic;h'.-Iay76 and st.er.cerd wa::-:1ingsi cn s for
rockfall to 'Che ap?rcac~ing motorist:s a::-e also
recommenced.

3.10 312sting induced vibrations ....ill be noticeable only by
t~e closest residents who are owners of t~e quarry a:1d
lives abo ut; 500 f e e t; nc r t n cf t.h e :7l.i:1i:1g bouride r y .
::o\-lever,:.he ma qn i t ucie of :.he v iar et ion in the drill-
onG-blo5~ opera~:cn cesc~~~ec ~e~e.i~ is a~~ici~c.ted ~o
ce far :,elow t ne t nr e s ho Lc mecn i t uc e :'0 c euse eny
s't~'..lc:,u:-=.l
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e damage. However, considerations should be g:·.;e:1i:1
sched~ling for and design of the blas~ing to m:nim:ze
its effects to the residents.

The concrete lined pond located north of the m i n.inq
boundary should be monitored for potential leakage. It
is reconunended also that the pond be drained when -the
blasting operation is advanced to within 400 fl'et from
the pond.

By:

Bing Yen & Associates, Inc.

• Engineer #917eL
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,_ E LL. DESCRIPTION -' '" 0 E E ~e t= ~ (Lithology) ~. iii.E l; _ z::> z::> ~ _ Remar1<s
- - s: o:llGlC 8~aJi 0. e, ~ ~'- t: 0 Cl

I
co Q) ~ .Q.mV'J~ ~ )C Q)""'"': 0o 0 o zs d\ J',..!l II: S II:::" II:

GRANODIORITE. medium Ie coarse grained. highly Medium brown cullings.
weathered, lriable, diny, light brown.
________________________________ NA NA
Hard. slightiy weathered, fine grained. Pink/grey Light grey cunings
with 1S% malic inclusions at2-3mm in size, 3S%
quam. Good recovery. Fractures appear Ie have

S - occured primarily along pre ....xisting joints. Joint :;-,
surfaces generally irregular. ' ~,, , 1
1S-35% K-SPARIPlag. , " 3,

',' mini 'W/o
',' It.,,,, ,,

10- ;...; ~1-, .__________________________ - - - ; ...: Medium brDW'n cumngs.

Abrupt change. rock highly weathered, medium , " 2 core barrel became
grained, friable. occassional zones of rust colored ':- 2 SO"lo stuck (temporarily) at this
foliation (1/4') visible in recovered core. Rock ' " mini • depth (i.e. cave-in).
darker (stained) below 11 feel . ~-: It.

1S_ Bener recovery. Rock highly foliated with steeply ~~~
dipping rust stained fractures every 2 inches. Most ':-
fractures s~1I intact. 1/4 inch light brown clay gouge ' "
in one joint. Rock becoming coarser, typical grain : ...: 3
size 3mrn at 2S feet Increasing mafic.s to 20% with , " ?nI

I abundant mafic inclusions generally parallel to ':- ~; 60%a \---"fracturing. K-spar gone. :::. .

• 2) - ; ...; I-- 2 ~,, ,,
..." 4
',' 3, , .

Decreasing grain size. Fewer fradures less ,"', mini 400/0
staining, less friable. ...:' ft. ., ,,, ,

25 - -------------------------------- ,',
Hard. slightly weathered. fine grained. pink/grey , "
with 15% mafic. Indusions 2-3mm in size, joints ,~,
(open) rust stain"ad and spacJ=}:j at 6 incnes. ",' 5
--------------------------------,.. 3
Dark inclusion 8 inches !hio .. salt and triable. Very ':- mini 3 8S% Ught grey cut1incs.
fine grained but non-plastic wilen wet. ' " fl. ..
Abrupt change to foliated coloration(trom speckled ~,~

3) above) continued next sheet. , ' ..

Bore Number: B-' Elevation: 375 Feet Location: Palomar Aooreoate (20 Miles East of OCeanside)

Date: Start: 16 March - ~37 Finish: '6 March 19B7 Logged By: MFH

Drilling Company: Datum Exploration, Inc. Rig Type: Lonoier 44 with Diamond NO Drilling Fluid:

Direction and Inclination: Southwest @ 25° Off Vertical

", '1. ", •- _.
\ .
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• LOG OF BORING B-1 A-I
Project Name: Palomar Aggregate

Proiect No.: S1·1S1 1 Date: June 1990 Sheet 1 of 2



I - ~ IlliITl~ ~ IIa; 0] ~ jgE ~. DESCRIPTION .3 E E e-
E: ;; (Lithology) ~ ~'~:.' - t t ~0- Remarks e

r
J 2! 0. Co Cl~~.!i c:: s e Cl
ttl Q) ~ ,g,.cc (J) 1; =' )( Q) -: a
Cl Cl o c dlJJ -4 a: S a::::- a:

closely spaced convoluting dark bands within fine ' ~"
grained light grey rock. Joint spacing as above. : -: 6
Open and rust stained at 6 inches. ,~, 3

, ",' mini 3 700/.
'- ~ -- -- -- -- ',' ft.
HIghly weathered and fractured zone, medium ' "
dense to coarse grained. Joints at 2 inch spacing. ' "

3S - I Oc::assional thin (1116·) light brown, CUMl gouge :-:
Ion joints. ,"",L ,~, 7

',' 3
",' mini 4 eS%

Joint spacing decreasing 10 3 inches at 37 teet : -: It.
Rock moderately weathered, ~ghter in eeier. ':-

«J _ (Off-white and black banding). : -: f-- '---

More competent rock. Open joints at 8 inches. ':- 'Cullings lighl blue-grey
Joints appear fresh with little or no weathering or ; ...; 8 in color.

discoloration. Rock is now light to medium grey ':- m1n1f-- 95%
with thin (1mm to 4mm) CXlnvulatory black banding : -: fl.
accounting for 300/a of the matrix. , """,,,

45 - ':' I-- I---, ,,, ,
,', 9
,"', 2 5r. mini 1()o%

f~ ;:; ft.... ':- e5:) _ Good quality rock. Intact eora lengths range from ' "
5- to 20-. joints are fresh. Banding still present but : ...:
less well defined. , " 10, ,

, " 2
<: mini 6 100%
',' ft., ,,, ,

55 - Thin (1'16·) layer 01 soft, plastic, light green gouge :~: f-- f--
within joint' at 54 feet. Joint indined 20° to core axis. , :"

Good quality rock. Core lengths of S· to 20·, with : ': 11
fresh joints. ":" 2

BORING TERMINATED AT 60 FEET :~: m;~f-- 100%
Approximately 6 hours drilling time, loss 01 ',' 7
approximately 100 gallons of drCJlation water. ;","eo ' ,

Bore Number: B-' Elevation: 375 Feet Location: Palomar Aaoreoate (20 Miles East of Oceanside)

Date: Start: '6 March' 987 Fin.ish: '6 March 1987 Logged By: MFH

Drilling Company: Datum Exoloration. Inc. Rig Type: Lonaier 44 with Diamond NO Drilling Fluid:. _

Direction and Inclination: Southwest @ 25° 011 Vertical

er064'9S .
•} .

BING YEN & ASSOCIATES FIQure _

LOG OF BORING B-1 A-I •
Project Name: Palomar Aggregate

P· N 5 5 SHEET2OF2rOlect 0.: 1-1 1 Dale: June 1990



=- en Q;Q;~ ~ ~_ E ~ DESCRIPTION .3 t'll E E ~• E;; (Lithology) ~ iii 110_ ~ ~ ~ _ Remarks
. .!!! a. c. 0il>1·l' = 8~ °
I t'll ~ ~ Q.'" en ~ ::::> ~ ~ • a° 0 o bd\J\..!l a:: CD a:::' a::

3117 GRANODIORITE, highly weatherd, fine grained, • .~ ~ Brown cullings, some
0640 highly fractured, loliated witr, alternating while and ::l ~ rmca ftakes (Quartz and

greylbn:>Wn banding (114 10 i>mm). Fractures open C; ~ leldspar)
and closely spaced (1/2"10 '"), both parallel and l6 c:
perpendicular 10 oore axis. Joints highly weathered "5 ~
and stained (rust). Material resembles thinly en -

5 - bedded fine grained sandstone. . ~ x,o
, ,,

~

", 1

,~ 2 40010
, , mini
-: ft.,,
" .

10- -------------------------------- ,', ~ "-- 1 -
1B inch section 01 speckled (while and black) ,', Ught brown cullings
GRANODIORITE. Rock is highly weathered, ' > 2
medium grained (1/2 to lmm) and triable. Cores are ~-; 2
more intact with less fracturing than above. Joint , " mini BO%

, spacing is 2" 105". Layer (1/2') of soft, medium ' > II.
: brown, gouge (Ml) in joint al 10 leel Joint ~-;

15 _ I Perpendicular 10 COTeaxis. Weathered Ml. Cl at , > Ughl brown cullings
'12.5Ieet. <:l ..., ,

Abrupt change 10 fine grained banded rock with ' > 3
altemating 1/2 102mm white and dark grey layers, ~~ mfnl BO%

i dark grey bands, account lor 70% of rock. Rock is , II.
_ ~ highly fractured in joints spaced at 3 inches. Joint ': 2
.. ..... surfaces are stained (rust) and weathered. soft. ' ...' 7Jo

20 - non-plastic, brecciated zone al 13' to 6" thick. ~-; "---
Thin layer (liB") 01 soft, lighl grey, gouge (Cl). in ' > .
joint at 20 leel Joinl is perpendicular 10 oore. ' " 4 .

Rock highly fractured al 20 10' 22 leel ~:~ mfnl BS%-------------------------------- " ~
At 23 leel abrupl decrease in amount and ' > 5· II.
consistency of dali< grey banding very thin, less ' "

25 _ than 112mm in size and disa:mtinuous, accounts for :... ~ _ . .
less than 15% of the rock. Giving Ihe rock and , , Mal~nal wedged ,n oore
almost speckled appearance. Joints open, stained " cUlllngs
an spaced at 8 inches with occassional 8 inch ' ~ 5
• zones of highly fractured rock.. , 2 3 90%'- " mini

As from 12to 23 feet rock is moderately wealhered " II.
and of relatively poor quality. Joints 6 inches in size. ' >

~ "

Bore Number: B·2 Elevation: 600 Feet Location: Palomar Aooreoate (20 Miles East of OCeanside)

Date: Start: 17 March 1987 Finish: 18 March 1987 Logged By: MFH

Drilling Company: Datum Exploration. Inc. Rig Type:Lonqier 44 with Diamond NO Drilling Fluid:

Direction and Inclination: Southeast @ 30· Off Vertical

1,0,06500
j .e ""BING YEN & ASSOCIATES Figure

. LOG OF BORING B-2 A-2
Project Name: Palomar Aggregate
. I Sheet 1 013

Project No.: 51-151 Date: June 1990



::::- ~ ...
Ql ~ ~ ~

~ tf DESCRIPTION .3 00 E E e- _
t: ;; (Lithology) ~ ~ ~ 10_ ~ ~ ~ '0 Remarks , .,
.S1 C. a. 0'ii!.E c: 8~ °
'" Ql "' .... "'VJ-Sl->< .. ,0
O 0 .... !=t", • .- 0 --

" 0 '" VJ ~ 0:: CD 0::::. 0::

Highly fracn.red from 30 to 35 feel ...: ': 7, , 3
Gouge zone al33 feel, 6 inch !hick, stiff, grey ~ s:;0 :_,
~ C' A'L) , , mo. 90"10... own ( ..,m . ~' " II. f--,,, ,

~'...'
k','

:J; - <~~5~100 f-- -

~

", 8
, 4 4
1-' mi-' 90"1.f-o,' , •• v
c' , It.
I~~, 7-

~

" 45. L 80"1.l'-' ~IV

4l _ Joints space at 1 ID 4 inches, stained (rusQ but " It.,,
weathered. ',"',, ,

...' ...' 10, ,

~

"""" 450 ~ 950;'.
, rnn/, ,

Jei .. ,,', ft.
mt spacmg Increased to 8 inches. Less :', ...~ 5

weathering and discoloration of joints. ~ ... 2)0
45 - , , 1--:--- Cia nd

44 feel to 48 teet, rock is highly fractured and ..." ..." y a weathered
brecciated with salt. light brown gouge present in ",' tt malerial makes drilling
most joints and fractures. ...: : ~_I 900/. sJow

... rt'lI'W'
k',' ft.. ' , ('"J" , ,r - , ,--"" .. :':' eS) _ Rock becomes less fractured a1 49 feel JOints ,' " 12

spaced at 4 inches and are generally stained and ,," " ?
infilled with CUMC. Rock. is moderalely weathered, '<,; ITlInI 95'"/.
stained (rusl) and generally of poor quality. " " II.

At 53 feet. 3 inch stiff, tan layer of CUCH, moist.. : ...:'
highly fracOJred 54 to 60 feet, joints spaced at 2 ,; ': --
inches. ',', 6

$ - W~IIdeve~~d joints ak>ng core axis at 55 feet. :::: 13
6 Inch breCCIated zone at 56 feet. ' ...'... 3

',', ~nI SOOk
','... It., ,, ,, ,, ,, ,, ,, ,
,',' I--- ~

eo ' ,

Bore Number: B·2 Elevation: 600 Feet Location: Palomar Aooreoate (20 Miles East of Oceanside)

Date: Start: 17 March 1987 Finish: 18 March 1987 Logged By: MFH

Drilling Company: Datum Exoloration, Inc. Rig Type: Lonoier 44 with Diamond NO Drilling Fluid:

Direction and Inclination: Southeast @ 3D· Off Vertical

006501
} BING YEN & ASSOCIATES Fogure •

- LOG OF BORING B-2 A-2
Proje<::Name: Palomar Aggregate -" " T Sheet 2 01J ..
Prolect No.: 51-151 Dale: June 1990



- II 'E 8' . ~~
., ~ ~ DESCRIPTION ...J nl '" E E z-

1::
.- - (LI'thology) !.? -.S; - :>:> III Remarkss: :c r.J~tD_ z Z >--;-
III i5. c. 01<.J!!.5 c: Sil" 0
iii III ~ .1:1- c; Vl -Sl :> >< Ill::: ac 0 CJ Om';'''!' a: S a:::::. a:

Abrupt change 11> medium grained (2mm), black and : -: 15
whita speckled texture (from 6ne grained layered , :' 3
teXlUre). 30"4 mafocs. Rock;s friable and 'dirty' , " mini
joints are highly weathered and spaces at 5 inches. ' " fl.
At 63 Ieel, • inch layer of son dark brown, poorly : ' : I-- ~
graded, fine grained sand with fines, SP·SM. , "

e; _ Highly fractured ' :- 16 7 ught brown cullings.
, , 3

Gradual change to fine graded speckled (black and , :' min.
white) rock becomes considerably more " ' ft.
competent, harder, ktss friable. Joints at 5 inches : :
and slighdy weathered. , "
Joint spacing increases to 10 inches with ' ~,
little or no weathering at joint surfaces. ' '

70- ' ' 17
' ' 4' ..' min, 8

As from60 to 63 feel : ...: It.

Transition back to fine grained rock with white ':', ,
patches and banding within a predominantly , "',
(80%) dark. grey matrix. Joints are spaced at 3 , "',

7S _ inches and are moderately stained (rust) and ' :' 18
'N8athered. . ' ...' ~
At i. Feet Gouge. '''E' thick, light brown, ML : -: ~nI 100"4
Inclined at 10Q to core axis. ,"', 1.

At 76 feet joint spacing increases to 7 inches, ' :'
_ ~ some staining (rust) on joints. Rock is hard and of : ': >-- 9 ,...--
.. --:Ji relatively high quality. ,"',

8J _ At 80 'eet, transition to very hard. fine grained less ' :' 19. , ,
!han 1mm. speckled (black and whIle, 15°4 ma6c) , " 6 100"4
rock.. Joints are spaced at 12 inches and appear to , " rTUn.
be (resh and unweatnered. ' :.. It., ,,, ,,, ,,,,,

as _ . >: 2J
. ,"', 15

, '-, min. 10 10004

':.. It., ,
Joint spacing less than 24 inches. , "',,, ,

BORING TERMINATED AT 90 FEET ':-
9:l ' ,

Bore Number: B-2 Elevation: 600 Feet Location: Palomar Aaoreoate (20 Miles East 01Oceanside)

Date: Start: 17 Ma:ch ,987 Finish: 18 March i987 Logged By: MFH

Drilling Company: Datum EXDloration. Inc. Rig Type: Lonoier 44 with Diamond NO Drilling Fluid:

Direction and Inclination: Southeast @ 30° Off Vertical

. . ., ~ , :.:" ?,J , .

-I_ ~ BING YEN & ASSOCIATES Fogure
., LOG OF BORING B-2 A-2

Project Name: Palomar Aggregale 0065 o·r.1:,. Sheel 3 01 3
Project No.: 51·151 IDale: June 1990



~ ~ ~
Cl> Cl ~ ~

I ~ If DESCRIPTION .3 '" E E e- ., t: I: (Lithology) ~ ~,~ l;; _ ~ ~ ~ ~ Remarks~ c. a. D ~ .! .s c 8 ~ D
ro Q) ~ .Q.m VJ ~ :3 )( Q):::; 0
D D o Dm";~ 0: til 0:::" 0:

No recovery (0 Ie 20 teet)

5-

10 -

15 -

'~ (
.J

~ , ~
WEATHERED GRANrTlC BEDROCK, brown, ~ •
orange-brown and greenish grey; moist; fsrn to ~ 7S

Cl

hard; well oxidized; mo.derately wen..oeveloped, -. " ::
subparallel fractures 'Mth clayey gouge (as noted ......."

in graphic tog). : ' :,, ,
25 - ...' ...,, ,

~

", ,
52°

N 580
At 29 leet bedrock becomes hard: lractures are ../... S)0
oxidized along fracture surface except as h..':'\ ~o
indicated. k' D°

3J

Bore Number: B-3 Elevation: 600 Feet Location: Palomar Aooreoate (20 Miles East of Oceanside)

Date: Start: '6 November 1988 Finish: 16 November' 988 Logged By: Pat Jenkins

DrillingCompany: Datum Exoloration. Inc, Rig Type: Lonoier 44 with Diamond NO DrillingFluid:

Direction and Inclination: Southeast @ 30°Off Vertical

006503
_) BING YEN & ASSOCIATES Fogure •

LOG OF BORING B-3 A-3
Project Name: Palomar Aggregate ~. I Sheel10f4 •
Prolect No.: 51-lSI Date: June 1990



, - - -~ ~ ~ ~.. E ~ DESCRIPTION .3 til E E e-
• . ':: :;:; (Lithology)' ~ ... ~ la _ ~ ~ ~.. Remarks

:.!!! i5.. c. O~1·s c: 8e:: 0
~ Q) ~ g..m U'J ~ :) SQ)' 0I 0 0 Cl bd\.,!;-!l a: tIl a:S a:

,,
At 35 feet bedrock becomes essentially ~
unoxidized except along fractures: bedrock is t~ 41;.3
described as follows: Tonalite to granodiorite: light ~ 32·
grey to grey: very hard: well developed ;::hlieren ~ 41·
banding. finellrained; weiliractured between 20 to ~ 45·
55 feel . ~ 34·

:£ _ ~3J.

~
:£.

, .'J

"... sr:
~ ~.
" " 3)0
~ Zl·
~ 3:)0

~'4:l - , 20·, ,

~: $~

" ~ 41°
~"" 24·
~ 19°
~~'~' 15·

45- .... ' 0

<.. ~ 31AI 45.5 leet, nrst chlonnzed Iracture. ' ,
'x') 45·
~,~ 47°" " .

j ',',.. ... "
~ ~I ~<~~

SO - ~" •, 32, ,/ -
At 52 leet chloritized Iradure cross culling ~" SO·
schlieren. ..."',~) sao

~ Z30

5- ~ 48·, ,

At 56.2 teet, chloritized fracture cross cutting Nt'; ~~
schlieren. ... ...",,,

,'.... 7Cc,,~,, ,,,
W "

Bore Number: B-3 Elevation: 600 Feet Location: Palomar Aaareoate 120 Miles East of Oceanside)

Date: Start: 16 November 1988 Finish: , 6 November 1988 Logged By: Pat Jenkins

Drilling Company: Datum Exploration. Inc. Rig Type: Lonoier 44 with Diamond NO Drilling Fluid:

Direction and Inclination: Southeast @ 30· Off Vertical
-:"'.' . ."-~t~::.:0 ~ -. ~ ';
< ,<

)e -SING YEN & ASSOCIATES.. F.gure

LOG OF BORING B-3 A-3
Project Name: Palomar Aggregale 006504
Project No.: 51.151 I Pate: June 1990 Sheet 2 of 4



- ~ ~
Cii Cl ~~

E ~ DESCRIPTION .3 '" E E 1:' e
1:::.- ~ (Lithology) .~ .!9.;; ~ :>:> Q) _ Remarks

s: '<:"'~nl-ZZ>o
Q) i5. c. c 11.5 I:: 8 0" crow ~.g.U)~:l~Q)::::O
c Cl o ClJ.";~ c:::: CD c::::::=.. cr

, ,,,,
Al 62.7 leet, oxidized fracture. 1:'-',

t-~~,,,,, ,,
to·:' "
to-','

ffi- ~';,
".."\',..',',..',', ,,, ,,
",',',,,

70 - ; ...;,,,,, ,,, ,,
',' I, ,,, ,,, ,,

75 - ','
Al 76.3 leet, chloritized fracture. ~t$'" seO

, 45°,
-, Al 78 and 78.6 feet. chloroti2:edloxidized ~, : Chloritized fractures are

I' ) fractures parallel to schlieren. .. 540 mo~stand.have a "'Naxy"

- !D _ Al 79 fee~ chloritizedloxidized fracture. N 57: or soapy texture. e
At 82 fee~ sfighdy chloritized Iracture. ~ o1B

....... 43°,, ,,
,..','
'"'" ...'

85 - At 85.4 feet, chloriti.zed fracture cross cutting ~ :;li0

schlieren. : ...:,, ,
-,, ,,, ,,, ,,, ,,

9:J ' ,

Bore Number: B·3 Elevation: 600 Feet Location: Palomar Aooreaate (20 Miles East of Oceanside)

Date: Start: 16 November 1988 Finish: 16 November 1988 Logged By: Pat Jenkins

Drilling Company: Datum Exoloration. Inc. Rig Type: Lonoier 44 with Diamond NO Drilling Fluid:

Direction and Inclination: Southeast @ 30° CY' Vertical

006505

) BING YEN & ASSOCIATES F9
ure

~

- . LOG OF BORING B-3 A-3
Project Name: Palomar Aggregate a. I S~M3~4 ~
Prolect No.: 51-151 Dale: June 1990



.. ~ Cl .8.8
• ~ I! DESCRIPTION ;3 E E ~

t::-- - (L,'thology) U .!!l.~ ~ :>:> Q) Remarks\~. :E to"'C nI - Z Z ~ '0
.S! 0. Co O,&.!.5 c ut: 0
'" Q) e Q.a> U> ~ :> )( Q)...; 0o 0 C) o':'';~ a: ~ a::::. a:

At 92.6 leet, chloritized fracture cross cutting ~',
schlieren. ~~~ ZZC,, ,,, ,,,,,, ,,, ,,

!l5 - Al 96.9 feel, slighdy chloritized fraclUre cross >:
cuning schlieren. ": '-":,' °

',~ 32,,,
At 99.4 teet. fracture cross cutting schlieren. ,"',
At 100.3 chloritized tracture cross cutting ": '
schlieren. ~ '.

100 - .'~ $0
Al 102.6 lee~ chloritized tracrure cross ~ 2;0

=uning schleren. ~:'
'. .~~ 44°

BORING TERMINATED AT 102.1 FEET <,, ,,, ,,,,
1~- ':', ,,,,,,,,, ,,, , ,

_ t-I :~:
'10 - ',', ,,, ,,, ,,, ,,,,,, ,,, ,,, ,
1'5- ':', ,,,,,, ,,, ,,, ,,, ,,, ,,,,
120 '

Bore Number: B-3 Elevation: 600 Feet Location: Palomar Aooreoate (20 Miles East of Oceanside)

Date: Start:16 November 1988 Finish: 16 November 1988 Logged By: Pat Jenkins

Drilling Company: Datum Exploration. Inc. Rig Type: Longier 44 with Diamond NO Drilling Fluid: _

Direction and Inclination: Southeast @ 30° Off Vertical

i

.. ~l BING YEN & ASSOCIATES . Fogure

• LOG OF BORING B-3· A-3
Project Name: Palomar Aggregale 006506
Projecl No.: SI·1S1 I Dale: June 1990 Sheel4 of 4
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APPENDIX B

SURFACE JOINT ATTITUDES OF

( ROCKS GROUPED ACCORDING TO AREAe ,"-..~

;

e -' 006508



r
_. PANKEY RANGl1QUARRY SITE

JOINT ATTITUDESe Mapping Date: December 19, 1986

MaDnina on West hill
Mapping on northeast Mapping on hill top,
and north slopes of hill: working south (continued):

N37W/40NE N60W/V
N57W/67NE N75E/59SE
N25W/29SW N35W/16NE
N85W/67SW N72W/39SW
N25W/82SW N85E/54NW
N05W/49SW N59W/24SW
N35W/41NE N69E/V
N70E/77SE N64E/82SE
N65W/39SW N-S/33W
N83E/87SE N79W/32NE
N47E/78NW N25E/45NW
M69E/49NW
N65E/V
N25W/37SW Mapping on south and

southeast slopes of hill:

Mapping on hill top, N69W/35NE

-
C. working south: N50E/75S"E

, N50E/V
N70E/75NW N15W/35SW
N35W/47NE N41W/87SW
N35W/81Se N60W/43NE
N30W/45NE N84E/77SE
N58E/35SE N50E/70NW
E-W/26N N60W/55SW
N-S/83E N60W/30NE
N60W/SOSW N-S/V
N67E/V N50W/65NE
N35W/78SW N50E/36SE
N80W/78SW N65W/65SW
N20W/42SW N65W/76SW
N85W/51SW N59W/20NE"
N43W/75SW N20E/V
N45W/75SW N52W/85NE
N73E/80SE N70W/25NE
N67E/55NW N14E/70SE
N37E/12SE N-S/80E
NIOW/80NE N61E/V
N33W/36SW N40E/25NW
N6~E/67NW N55E/72NW

""N86W/64SW N40E/55SE
i N15W/80NE N85E/72NW
) N26W/60NE N22W/12SW

_ - H59E/80NW N25E/47SE
,., N70E/15SE N12W/27SW006S"Ofl

N-S/SOW N75E/GONW· "a
N75E/G5NW N28W/54SW



I
Mappina on West hill

Mapping on south and Mapping on south/southeast
southeast slopes of hill facing roadcut. SR 76 ~
(continued): (continued): ~

N3lE/32SE Nl6W/80NE
NB9E/V N20E/4lNW
N22E/V N26W/75NE
N41E/60SE
NlOE/SOSE
N22E/25SE
E-W/43S
N20W/V
N03E/35SE
N75W/66NE
N51E/50SE
N53E/V
N56E/57NW
NlOE/3SSE
N20E/34NW
Nl6E/55SE

Mapping on southeast and
east sides of hill, near top:

N25W/V
; ) N19W/85NE

·0 N30W/46NE a
N20W/55NE ~
NIOE/SOSE
N05W/V
Nl5E/V
E-W/V
NBIW/V
N64W/7 5SW
N21E/BOSE
N75W/7 5SW
Nl5W/40NE
N45W/40SW
NIOW/SONE
N23W/34NE
N25W/43N~
E-W/V

Mapping on south/southeast
facing roadcut. SR 76:

N80E/50S~
N70E/45SE

) N73E/60S~'
-- N35~/55S~

N34E/50SE a
,DDSSIG N58E125SE ~



f

Mapping Date: December 30, 1986

It
Mapping on east hill roadcut Mapping on east hill.
(south-facing), SR 76: traversing above roadcut.

SR 76 (continued):
N80E/81NW
N35E/62SE N88W/89SW
N68W/80SW N44W/70SW
NIOW/V N22W/84SW
N42W/80SW N23W/46NE
N60E/81NW
N22W/88SW
N20W/71SW Mapping on west hill roadc
E-W/87S (southeast facing), SR 76:
N16W/V
N08W/33SW N20E/V
N15W/85SW N46E/32SE
N81E/80SE NB5W/71NE
N30W/88SW N12E/82SE
N85W/85SW N12W/84SW
N30W/85NE NIOW/56SW
NB2W,72NE NB5E/V
NBOE/72NW N32E/62NW
N44W/V N20E/33SE

l- E-W/25N N05E/60SEa 1 NB2E/60NW N20W/80NE
~ N20E/60NW N32E/16NW

N73E/72NW N20E/81NW
N45W/77SW N75W/V
N30E/B5SE N15E/74NW
N56W/BONE N12E/61NW
NBOE/48SE N31W/71SW
N35W/72SW N71E/68NW
N75E/27NW N19W/67SW
N35W/74SW N60E/47SE
N74E/35NW N42W/84NE
N69W/V N45W/86NE

N86W/82SW
N42W/68NE

Mapping or. east hill. N87vJ/62SW
traversing above roadcut. SR 76: N87W/19SW

N27W/41SW
N53W/52SW NIOW/78NE
N58W/58NE N85W/88SW
N15W/B5SW N80W/87SW
N06E/4:NW N47E/20NW
N25W/58NE
N79W/66SW
tl43E/46SE

) N40W/41SWa N5=40W/84SW ,
• NB2E/B5SE ".I~\I;(;

N14W171SW " '006511



\

Mapping on mid-slope traverse, west hill above SR 76,
from northeast to southwest:' . .e

N30W/68SW N22W/V
N84E/V N1SW/88SW
N84W/84NE N89W/88SW
N28W/68SW N7SE/27NW
N39W/S8SW NOIE/V
N33W/77SW NIOW/75NE
N68W/77NE N08W/70NE
N28W/78SW N65W/80SW
N32E/63NW N09E/V
N40W/72SW N37E/85NW
N72E/65NW N70W/V
N48W/72SW N86W/V
N06E/70NW N04E/52NW
N82E/47NW N76W/V
N63W/49SW N8SW/89NE
N39E/59NW N34E/47NW
N41W/V N80W/74NE
N85E/70SE N85W/78NE
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SLOSSON AND ASSOCIAT~S

Cons~l~ingGeolDgis~s
~ 14046 OXNARD STREE~
~ VAN NUYS. CA~IFORNIA 91401

AREA CODE 818 ,6,~4555 785-0835

January 9. 1987

~O: Bing Yen
Department 0; Civil Engineering
California State University. Long Beach
1250 Bellflower Boulevard
Long Beach. California. 90840

SUBJECT: Geologic Review. Pankey Ranch Proposed Quarry Site.
San Diego County. California.

INTRODUCTION

The ;ollowing is a general geologic review of the proposed
Pankey Ranch quarry. located southwest of Pala, in San Diego County.

~ ~" California. The ~ite is adjacent to and north of State Highway Route
~ / 75 and the San Luis Rey River, and is a?~roximately 3/4 of a mile eas"

of ~nte~s~ate 15 (see vicinity map. ?late 1).
The proposed quarry area is com~rised of two steeply sloping

hi:ls t he rearrer r e f erred to as the east hill or west hill) which com-
p~ise :he s~'Jthe=n .enc of the Monse~ate Moun~a:ns wit~i~ ~~e ?eni~su-
2a= Range =:':·v.ince of Cal.i:or:lia. D':rec'tly s ou t h of t ne Si~2 :ies th~
east-west trending San Luis Rey River vCllley. 7he nor"':hend 0; the
p=c?e~ty consists of seve=al inte=sec~:n~ ::nge~-l:ke =i=~es wi":~
slope inclinations ranging f::-om3:1 (18") :04.5:1 (12°). Slopes on
the east Clnd west hills are inclined at a~pro~imately 2:1 (26°). how-
ever localized portions of these slopes bec~me mc~e r~gged and a~e
inclined scee~e~ than 1~:1 (33°), with a :ew ~rea~ s:e~per than 1:1
(45°). ~elief on the east and west hills is 290 :eet and 685 feet
:-espe=-::'ve.ly.

:::P.R7:!l1A7:::?IALS

Sur:ic'al

Soil. slcpewash. arId disintegrating boulders c~m?r!se the
surfici~l materials of t~e site. Soil is ~ell develo~ed and is oov-
e~ed by s:o~lew~sh in sc~e a~~~5. 7ntal ~e?t~s of soil and slopewash
~~e ~s:~~ate~ t~ ~e ! :~ e :~et ~2s~d on :ie2d 8bse~vaticn and seism:

) -o~-ar- i ....~ da t a -'"-"""m r-,...-=. --'I. r. ··cr- ....- , ;.. 'T .... r- ,...-. .. '";u··~"m mc r i sed... ......... ~ __ .... ..J ......... :TIr:..1 ('( I" •........ _ _ r-.. _,,_, .... __ ..: ~-- -

~ -' of s o ; :i"la:':':-:a~. d e c omo c s e d c r a n i t i c r o c k arid sma:':' 'cotl.lce::-s o c c u r s

~ :h:-oug .ou t t:le lO1tJ ar ens ':'n the canvo n be twe en t ne e:::l.s: and ~est
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hills. however it is not definec well enou;h to be a mappable unit.
Boulders rounded by spheroidal weathe::-ing occur as "float" on most _
slopes ot the quar::-y site. with some as la::-geas 15 teet in diamet~ ,.,

Bed::-ock

Bedrock at the quarry site consists of granitic igneous rock
which int::-uded the once overlying rock approximately 110 million year~
ago as a portion of the Southern California Batholith. This batholitr
t::-ends from northwest to southeast and occupies a 1000 mile long
region from Riverside. California to the tip of Baja California in
Mexico. Classification of on-site. bedrock using the rUGS System
(after Streckheisen. 1967) yields the following rock types:

cranodiori~e: most abundant on site; ave::-age hand samplE
(normalized) contains approximately 50% quartz. 42% Pla-
gioclase. 8% alkali feldspa::-, mafic minerals (ho::-n-
blende. biotite) comprise less than 5% of rock; zeno-
liths common, indicating possible proximity to an intru-
sive contact; rock is weakly foliated throughout site;
very light g::-ayto buff colored (weathered) . (can also
be named lellcogranodiorite since mafies < 35%). rock is
very ha::-d,surficial rock is sphe::-oidally weatllered.

tonalite: exposed north of we~t hill. comprises no::-th
po r t Lon ot east hill; f orrr.san apparently sharp ccn t.: .~

) with granodio::-ite: ave::-age hand sample (normalized)
-' tains approximately 50% ~uart=. 47% plagioclase, 3% _

alJ:ali feldspa::-; mafics (biotite, hc::-nblende) range frot ,.,
25% to 50%; medium g::-aycolor (weathered). very ha::-d.

A band of st::-cngly foliated granodio::-ite containing ajundant
~a::-k-~olc::-ediron and magnesium ::-ichmine::-als (biotite and ho::-nblende
occu::-s across the site on an app::-oximate east-west t::-end (see ?la:e
:). In ~and sample. ::-ockfrom the foliated zone is easy to disag;re-
;ate by hand and is characte::-i=ed by compositional banding between
:i;ht and dark platy mine::-als (simi1a::- to gneissic layering). BecaUSE
i: is mo::-ee::-odable. this ::-ockis geomor?hically expressed as a topo-
graphic de~ression. The foliated zone appears to fo::-man int::-usive
contact with the adjacent granodio::-ite. Additionally, the foliation
seems to ~a::-allel the contact with the g::-anodio::-ite.

~he depth of weathe::-ing in the site bed,ock may be as m~~h a:
~5 feet, ~ased on field obse,vations. seismic data f::-cmGotfman &
~cCo::-mick. !nc .. and :::-oma wate, well 10; (County of San Diego Depa::-
;;'.entof ?I.:;'licHealth test well). It is assumed that because 0: this
~epth, a ::-athe::-la,ge volume of cecompo~ed g::-anite will re~ui::-e exca-
vation ;,efo::-ef,esh bedrock isencounte,ed. Decomposed g::-anite is a
~a~ke~able ~esource usee fc~ plaY~~Gu~ds. wa~kways. ~aintenance ~8acs

) etc. •
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~ GEOLOGIC HAZARDS

In addition to the seismic characteristics ~e~tioned above.
the ef:ects c: blasting cn the site raises concern over the safety of
State Highway Route 76. Depending on the amount of explosives used
for each blast. a signi:icant (and perhaps dangerous) amount of grounc
motion can be induced. Through field observations it was evident that
many loose boulders are resting precariously above the highway on
stee? slopes. It also appeared that several small wedge-type failures
have ~ccurred along the Route 76 roadcut on the site. It is clear
th~t ~~ulder rolls and rockfalls can and will occur on Route 76 durin~
significant ground shaking from earthquakes. Rockfalls and boulder
rolls from blasting induced ground shaking can be avoided by using th~
proper size of blasting charge. thus a duly registered geologist.
geophysicist. or civil engineer should be present at all times during
blasting.

Additionally. once vegetation is removed for site develop-
ment. the potential for mudflows during heavy rainfall is greatly
increased and will further endanger the heavily travelled highway. Th~
designed development and/or operation of the quarry site should give
proper consideration for both foreseen and unforeseen hazards and
appropriate mitigation must be p~anned.

J ./ //,/;.?;::;/.
i~, I ..,,/Yf t,.?k7..~' j.) /~ r-:?

- .' . h 1 -, ::Ih'• Mlcae_::> .•. -"pps.
Staff ~ngineering Geologist

..,.,~ ...I (}()
C1~",".~
Thomas L. Slosson
Project Engineering Geologist

R.G~2~~.GO;~~_
ar.lesE. SlO~
Chief ~ngineering Geologist
R.G. 46. C.E.G. 22. G.? 629

M3?:T:"S:';~S!ts
,
\
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1. Sa:-'?le: Pl @ 21 ft. depth
.0. _,

The sample consists of g~anodiori~e with high concentration
A of quartz. The f eLdspar is fresh with distinct striation
.., marks, which show recent ingeous intrusion. There is some

deoree of weathering and liquid intrusion. There is an
at~~dance of plagioclase. Some crystals of feldspar show
co;;sider~ble alteration, which may be due to weathering or
liquid intrusion.

c..- 2. Sample 2 PI @ 37 ft. depth
The significant change is finer grain. There is more biotite
(brownish color). Felds~~r is of fine~ grain size. In
addition, there is a lot of quartz and hornblende. There
is some degree of metamorphi?~.

( ,

- 06521
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--,) 3. Sample 3 PI @ 59 it. depth
, ( A

The sample has very little feldspar. It seems to consist of ~
mainly hornlende and quartz. When compared to previous
samples, it has more metamorphism.

') I- .-e
4. Sample 4 P2 @ 40 ft. depth

The sample consists mainly of hornblende I fledspar I and
sandstone. There is a lot of hydrothermal intrusion and
iron stain. It has a larger grain size than,that at 75 feet
It also shows more directive fabric than the deeper sample.

j I
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e )
5. Sample 5 P2 ~ 75 ft. depth

The" sample is rich in magnetite (yellowish-brownish color).
It has a very fine grain size. There seems to be more
metamorphic sandstone. When compared to the previous
sample, it is definitely a more hybrid rock, which means it
is formed through a mixing of materials or by assimilation
of materials from several sources.

a
_.~ ..• r

Based or. the above description, an approximate cross-sectional
diagram can be drawn as follows:

Depth I Core :~umber
ft. PI P2
21 granodiorite w/weathering ------
37 fine grain ------
40 ----- hydrothermal intrusion
59 less feldspar, similar ------

to 40' samole
75 -----. some evidence of '

metamorphism I
j

Je ..
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e 1.0 INTRODUCTION

1.1 Location

The project site is located approximately one mile east of Interstate 15 (1- 15), on the north side of
State Route (SR) 76 (Pala Road), which in turn is bordered on the south by the San Luis Rey River
channel. The site. is within the unincorporated area of San Diego County, approximately 45 miles
north of downtown San Diego (Figure 1.1).

1.2 Project Description and Purpose

The project proponent proposes to establish a rock quarry and processing plant for concrete and
asphalt on a 96.4-acre site. In addition to the proposed mining and processing operations, a
realignment of SR 76 is proposed, involving approximately 4,500 linear feet of the existing road.
This realignment would take place primarily within the floodplain of the San Luis Rey River. The
proponent also proposes a Reclamation Plan which proposes' re-use of the site as a water storage
reservoir after mining is completed.

The purpose of this report is to present a mitigation plan that meets the requirement of the County
of San Diego Deparnnent of Planning and Land Use (DPLU) , California Deparnnent of Fish and
Game (CDFG) and U.S. Fish and Wildlife Service (USF&WS). This mitigation plan provides
compensatory mitigation measures for impacts to sensitive habitat subject to regulation by CDFG and

/ USF&WS. In this report the project site or Major Use Permit (MUP) refers to the quarry and thee "--road realignment.
1.3 Existing Conditions

Four native plant communities are found on the proposed project area (Figure 1.2): southern mixed
chaparral (chaparral), coast live oak woodland (oak woodland), Diegan coastal sage scrub (sage
scrub) and southern willow scrub (willow scrub). On the project site, the chaparral community
comprises approximately 14.5 acres, oak woodland covers approximately 3.0 acres, sage scrub
occurs over 40.1 acres, and disturbed southern willow scrub occupies a narrow drainage swale
covering 0.3 acre. Native vegetation has been removed from parts of the quarry site and nearly all
of the proposed road realignment, covering approximately 50.5 acres.

1.4 Project Impacts

The project would impact 88.3 acres. The area of chaparral would be reduced by 9.4 acres. The
cumulative impact on the chaparral community would be considered significant since sensitive species
may be found within this habitat. The oak habitat on the quarry site would be reduced by
approximately 1.3 acres. The direct impact to this habitat type is regarded as significant. The loss
of 27.3 acres of sage scrub would be considered a direct significant impact of a sensitive habitat.
Approximately 0.3 acre of southern willow scrub would be lost as a result of the proposed project.
This is considered a significant cumulative impact. The road realignment would impact 12.0 acres

I of previously disturbed habitat, of which 3.2 acres are within designated least Bell's vireo habitat.
. The increase in traffic noise due to project implementation may indirectly impact a total of 17.8 acres
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of existing and/or potential vireo habitat within and in the vicinity of the project site, of which 1.9
acres necessitate mitigation. e
2.0 MITIGATION

2.1 Mitigation

Mitigation for impacts to sensitive habitats will include a combination of preservation and
revegetation at several sites adjacent to and within the vicinity of the project site.

Impacts to chaparral, oak woodland and sage scrub would be mitigated by the preservation of
existing habitat on and off-site. The preserved areas would be dedicated as open space.

Impacts to willow scrub will be mitigated by revegetation at two sites: in the San Luis Rey River
west of Shearer Crossing (Figure 2.1) and north of the river along the future Pala Road realignment
(Figure 2.2).

The recommended restoration at the site west of Shearer Crossing shall include the revegetation of
approximately 9.8 acres. Approximately 11.7 acres of potential southern willow scrub restoration
area will be available sl:lese~l:Ieat Ie the Ill:lfehase ef the mitigaliea jlaFeel west of Shearer Crossing.
The project also proposes some riparian plantings along the Pala Road slope bank and adjacent
streambed to mitigate for impacts from the realignment of Pala Road. Tree and shrub species and
a hydroseed mix would be planted at various elevations within the channel. (

The willow scrub would be planted with willow cunings salvaged from the disturbed willow scrub e
at the proposed quarry site. container plants and seed mixes in a mosaic of tree, shrub, and
herbaceous zones. This mosaic is intended to produce 50 percent tree canopy cover, 80 percent
shrub canopy cover (40 percent coincidental with the tree canopy). 5 percent herbaceous cover. and
5 percent open ground.

2.2 Implementation of Mitigation

2.2.1 Responsibility

Successful implementation of the revegetation program will require coordination between the property
owner. revegetation specialist, landscape contractor and regulatory agencies. Each is listed below
with a brief description of their responsibilities.

Entity Responsibility

Property Owner/Operator Directly responsible for the success of the revegetation program.
Will post a bond with the County of San Diego Department of
Planning and Land Use (DPLU) for the cost of construction and 5
year monitoring program or deed property to an environmental trust.
acceptabie to DPLU. that will assume monitoring and management of ~
property. Will hire landscape contractor and revegetation specialist.

2 . Palomar Aggregates Revegetauon plan e
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Revegetation Specialist Will oversee the installation of the revegetation plans. Shall bee experienced in the revegetation and monitoring of riparian habitats.

Landscape Contractor Implementation of the plans and specifications. Under the direction
of the revegetation specialist will maintain the revegetation sites in
a healthy, weed-free state.

DPLU Shall inspect all revegetated areas after installation to insure
conformance with plans and specifications. Shall review quarterly
and annual monitoring reports. Shall conduct a site visit at the end
of each monitoring year.

CDFG Pursuant to Section 1600 of the CDFG Code and a stream or lake
alteration agreement, the proponent shall be responsible for satisfying
all conditions of the agreement.

USF&WS Pursuant to a Section 7 consultation, the proponent shall be
responsible for satisfying all conditions of the agreement.

2.2.2 Qualifications of the Revegetation Specialist

The revegetation specialist shall possess a minimum of a bachelor's degree in biology, botany,
ecology or a closely related field. In addition, the revegetation specialist shall demonstrate expertise

, in southern California native vegetation communities including recognition of the dominant plant
a L species and the ecological requirements Of.those species. The revegetation specialist shall have a
.., minimum of four years. experience in the implementation of southern California native habitat

revegetation projects. The revegetation specialist will monitor all revegetation activities including
installation of container plants and seed mixes, post-installation monitoring, and assessing the
attainment of the success criteria developed for each component of this revegetation plan.

2.2.3 Qualifications of the Revegetation Contractor

The implementation of the labor portions of this revegetation contract will be accomplished by a firm
that has a landscape contractor's license (C27) and that employs, for the purpose of this plan, a
person who has at least four years experience with revegetation and who can demonstrate a
knowledge of techniques for growing and transplanting native vegetation. This person should be able
to provide letters of evaluation if requested.

The Revegetation Contractor will also be responsible for maintenance of the revegetation area for
five years following installation of plant materials. The maintenance personnel may be from the
same firm as the revegetation contractor, or may be a subcontractor to the revegetation contractor.
The persons responsible for maintenance shall be familiar with the identification of California native
plant species. Maintenance personnel will remove weeds prior to the installation of plant materials
and as directed by the revegetation specialist for remedial purposes during the five year post-
revegetation monitoring period.

i
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3.0 REVEGETATION GUIDELTh"ES e
3.1 Requirements for Construction Drawings

The following describes the revegetation guidelines for the proposed revegetation plan. The
installation specifications will be incorporated into the final revegetation plan for the project, and will
be included as part of all the construction documents. Final construction documents will be reviewed
by a qualified revegetation specialist before they are let for bid. The details provided below may
be modified if deemed necessary by further research in habitat restoration and if agreed to by the
proponent, lead agency. resource agency, and revegetation specialist.

Prior to the beginning of any revegetation activities, all contractors who will be involved in
completing any aspect of the revegetation plan shall meet at the site with the revegetation specialist.
A copy of this document shall be provided to each contractor and the revegetation specialist will
review all aspects of the plan which concerns the contractors; including site protection, adjacent
habitat protection. inspections, landscape procedures. and guarantees. It shall be made clear that the
revegetation specialist has final supervisory control over field installation and construction
monitoring. The formal set of contract documents shall consist of plans and contract specifications
with sufficient detail as to communicate the intent of this document and can be installed as per this
document.

3.2 Open Space Easement Dedication .',

The revegetation area west of Shearer Crossing shall be dedicated to the County of San Diego or a -
County approved conservancy/agency that is accredited with the preservation of biological resources. .,
preserved in perpetuity, as a biological open space easement. This easement shall prohibit grading.
the placement of buildings. and vegetation removal or additions within the revegetation area unless
specified otherwise in the Environmental Impact Report or this plan.

3.3 Bonding

The project proponent shall enter into a secured agreement with DPLU which will cover the success
of this revegetation plan including money necessary to install, monitor. and report on the revegetation
plan until the end of the monitoring period. This bond shall be a 100% bond and a 10% cash deposit
for the total amount oi the cost estimate (plus a 4% inflation factor per year) for materials and
installation, maintenance and monitoring for five years. This bond shall be issued in favor ofDPLU.

3.4 Planting Specifications

Modifications to the specifications shall require prior approval of the revegetation specialist.

3.4.1 Salvaged Plant Material

Willow curtings shall be salvaged from the willow scrub at the quarry site. Each curting shall be a
minimum of twelve inches. long and will have at least two side branches. •

12 .' l' '. Palomar Aggregates RevegelallOn plan -
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e 3.4.2 Container Stock Procurement

One factor in the successful implementation of this plan will be the revegetation specialist's selection
of the nursery responsible for supplying all container and seed stock for revegetation as described
in this plan. The nursery must be able to demonstrate the ability to produce California native plant
species, and must have a valid California Nursery License and a business license for work within
the County of San Diego.

The container stock shall be derived from seed andlor salvaged material taken from areas preferably
within the project area.

3.4.3 Seed Procurement

Adequate quantities of seeds of the species specified for hand broadcast seed shall be ensured by
collecting one to two seasons prior to the planting date. Seeds shall be collected from a 10 mile
radius around the project site. The seed collector shall attempt to obtain equal amounts of seed from
each collection site in an environmentally sensitive manner. Donor plants shall not be excessively
degraded by the collection methods. Seeds shall be removed from site and stored in a cool, dry
place free of rodents.

Seeds shall be tested for percent purity, percent germination, and the number of live seeds per
pound. Testing costs shall be included in the seed costs per pound and shall be the responsibility
of the seed supplier. Results of the seed tests shall be made available to the revegetation specialist

(i prior to seed delivery. Seed collections, handling and storage techniques shall be observed by the
_ '-- revegetation specialist.

3.4.4 Soil Preparation

The proposed revegetation SIteSshall be surveyed to determine if any soil contaminants or pollutants
are present. All contaminated soil shall be removed and replaced by similar clean sandy soil.

Soil testing will be performed to determine if any clay or hard pan soil horizons exist between the
surface and water table. If a clay or hard pan horizon is found, then the planting holes will first be
prepared by auguring with an eight-inch diameter auger to the water table and refilling with
indigenous soil. If there is none, then each hole should be dug two times the depth and 1.5 times
the width of the container.

An aggressive weed eradication program shall also be undertaken prior to any revegetation efforts
(see Attachment A for further details).

3.4.5 Plant Materials

All container plants should be inoculated with mycorrhizal fungi indigenous to the site. This will
aid in their adaption to the site. The plant materials shall be healthy, vigorous, of normal growth,
free from disease, insects and insect eggs, and properly fertilized. No container plants shall have

( cracked or broken balls of earth when taken from the containers, and shall not be root or pot bound.
The stock will conform to quality and size with the American Standard for Nursery Stock.

e Palomar Aggregates Revegetation plan 00653 E 13



3.4.6 Planting Details

Willow cuttings will be rototilled into the soil over a one-acre area west of Shearer Crossing. e
Willow cuttings will also be installed in the same manner along the Pala Road realigrunent in the
streambed, toe of the channel, and lower and middle slope.

Pits for all container stock shall be dug square with bottoms level, and two times the width of the
root ball and equal to the depth of the root ball. Compacted soils at sides and bottoms shall be
loosened by scarifying or other approved methods. Pits shall be backfilled with "prepared soil" to
the required grade, and the balance of the pit filled with "prepared soil" thoroughly settled by water
application. Plants shall be centered in the pit, in a vertical position so the crown of the ball shall
be level or slightly above (one-inch) the finished grade after allowing for watering and settling. All
plantings shall be watered thoroughly and roots shall be backfilled with additional prepared planting
mix. A small earth berm shall be placed around each plant.

The species, sizes, and spacing of the container stock are detailed in Tables 3.1 and 3.3. The plants
shall be dispersed throughout the revegetation areas under the direction of the revegetation specialist.
After installation of all container stock is complete and prior to final installation inspection, a
planting plan shall be prepared which indicates the location of all planted container stock.

The seed mixes (Tables 3.2 and 3.4) should be hand broadcast over all the revegetation sites to avoid
any impacts to the revegetation areas from hydroseeding (e.g., trampling and overspraying). The
amount of each seed mix applied will be determined at the time of the final planting plan construction
drawings are prepared. This will be determined by the revegetation specialist and regulatory agency (
personnel during the maintenance and monitoring phase following container stock installation.

3.4.7 Timing of Installation e
The willow cuttings will be installed along the Pala Road realigrunent and over a one-acre area of
the revegetation site west of Shearer Crossing. Container stock shall be installed one year after the
salvaged willow cuttings have been installed.

The container planting over the remaining area west of Shearer Crossing shall be installed after the
irrigation system is operational. The planting shall occur during a 30-day period, following the on-
set of the winter rains. Planting may begin as late as February 15, if it is either a late or an
unseasonably dry winter. However, the weed eradication program and irrigation system shall be
completed prior to planting.

All of the seed mixes will be applied to the sites after installation of the container stock.

All materials shall be installed within one year of any use or reliance on the major use permit. If
not, the permit and mining operations should be suspended until it has been satisfactorily installed.

~
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e
Table 3.1 Container Stock Plant List for West of Shearer Crossing

Species Size' Spacing> Plants/Acre

black willow (Salix gaoddingii) ;:: ~g 3~

'II (r .. lasiol ') I 10-15 115arroyo wi ow .,o:u 10 epts 5 10-15 52

California sycamore (Platanus racemosai ; 1~ 1;
red willow (Salix laevigatai ; ~ ~;

sandbar willow (Salix hindsiana) ; ;:: i~
, I 10-15 10

western cononwood (Populus fremontiiv 5 10-15 5

I f (B hari I' ifi I' ) 1 5-8 140mu e at acc ns sa lCI 0 la 5 5-8 60

California rose (Rosa calijornica) 1 5-8 83
desen elderberry (Sambucus mexicanuss 5 12 14
To121Plants Per Acre 617

[ J Size container measured in gallons.e L, ' Spacing measured in feel on center.

Table 3.2 Seed Mix for West of Shearer Crossing'

Species % Purity/Germination

western ragweed (Ambrosia psilostachya var. calijornica) N/A
rush grass (Iuncus acutus) 90/40
load rush Uuncus bufonius) N/ A
California evening primrose tOenothera hooken) 98n5
hoary nettle (Unica dioica holosericeay 50/60
salt-marsh fleabane tPluchea odorata var. 'oaoratoi 35/60
Douglas' mugwon (Artemisia douglasiana) 10/50

I The amount of seed mix applied (pounds per acre) will be determined at the time the final planting plan
construction drawings are prepared.

(
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Table 3.3 Container Stock Plant List for Pala Road Realignment Slope Planting e
Species Size' Spacing' Plants/Acre Locanon!

sandbar willow (Salix hindsiana) I 4 IS a.b,c
red willow (Salix laevigata) 5 8 34 a.b.c.d
arroyo willow (Salix lasiolepisi 5 8 83 a.b.c.d
black willow (Salix gooddingil) 5 8 77 a.b.c.d
western cononwood (Populus fremontiii 5 12 15 b.c.d
coast live oak (Quercus agrijolia) 5 20 19 e.f
California sycamore (Platanus racemosai 15 30 20 c.d
toyon tHeteromeles arburijolia) 5 15 15 f
desert elderberry (Sambucus mexicanusi 5 12 7 c.d.e
mule-fat (Baccharis salicijolia) I 4 140 a.b
California rose (Rosa calijornica) I 4 21 e
California blackberry (California blackberryi I 4 21 e

I Size container measured in gallons.
2 Spacing measured in feet on center.
J Planting locations along the Pala Road realignment slope (Figure 2.3):
a = streambed d = middle slope
b = toe of channel e = upper slope
c = lower slope f = top of bank

e
Table 3.4 Seed Mix for Pala Road Realignment Slope Planting'

Species % Purity/Germination Location'

flat-top buckwheat iEriogonum jascicularum) 10/65 e.f
bush monkey flower (Diplacus puniceuss . 2/55 e.f
California sagebrush (Artemisia calijornica) 15/50 e.f
mule fat (Baccharis salicijolia) 2/20 d
western ragweed (Ambrosia psilostachya vat. calijornica) N/A d,e

I The amount of seed mix applied (pounds per acre) will be determined when the planting plan construction
drawings are prepared.
2 Planting locations along the Pala Road realignment slope (Figure 2.2):
a = streambed d = middle slope
b = toe of channel e = upper slope
c = lower slope f = top of bank

•
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e 3.5 Irrigation

All plants shall be irrigated immediately after planting and continue until all plant material is
sustainable without irrigation. The scheduling and -Iengtn of irrigation applications shall be
coordinated with the revegetation specialist to encourage deep rooting and prevent the occurrence of
soil and plant diseases. The design of the irrigation system shall be approved by the revegetation
specialist.

After the second summer, the plants shall be tested for establishment by withholding water to a
defined block of several trees and shrubs. These shall be monitored daily and irrigation shall resume
if wilting appears.

3.6 Site Protection

The revegetation sites should be fenced to prevent vehicles and activities from the orchards from
"spilling" into the revegetation area. The fencing should be based on open space boundaries located
in the field by licensed surveyors. The fencing should be in place within two weeks following the
installation of the container stock and consist of four-foot high chain link or split rail materials. The
revegetation area west of Shearer Crossing will be' fenced only at the Shearer Crossing overpass.
Fencing should not be needed around the other sides because they are inaccessible from the other
directions .

. 3.7 Installation Maintenance and Monitoring
al.w The installation maintenance period begins on the first day after all revegetation installation on this

project is complete, checked, accepted and written approval from the revegetation specialist is given
to begin the maintenance period. This period shall continue for no less than 90 continuous calendar
days:

Regular maintenance shall begin immediately after the revegetation site is hydroseeded and planted.
Plants and hydroseeded areas shall be kept in a healthy, growing condition and all areas shall be kept
free of weeds, noxious grasses and other undesired vegetative growth. Weeding shall be conducted
weekly. Plants found to be dead or in an impaired condition shall be replaced immediately. All
work shall be conducted under the direction of the revegetation specialist.

Monitoring will be qualitative only and will focus on survivorship and maintenance. Monitoring will
be conducted daily during installation. weekly during the second month and biweekly thereafter for
a total of four months (120 days).

(

e Palomar Aggregates Revegetallon plan 17

;, "»:; 00 65 4 (J



4.0 FIVE-YEAR MAINTENANCE AND
MONITORING PROGRAM e

4.1 Purpose and Time Frame

The need for maintenance of the revegetation area will be determined during the five-year monitoring
program described in Section 4.2. The maintenance and monitoring program will be implemented
for the revegetation site west of Shearer Crossing only. Repairs to the irrigation system, and other
remedial actions to correct problems or damage resulting from natural causes, vandalism, or other
reasons will be promptly performed on an as-needed basis. Quarterly monitoring reports (monthly
during the first quarter) will identify additional maintenance needs. The quarterly reports will
specifically address potential invasion by weedy species and identify corrective measures for their
control. Required maintenance will be performed promptly, generally within two weeks of the
identification of the problem.

A monitoring program will be implemented to determine if the revegetation site is functioning as
expected. The overall success of the mitigation program will be evaluated by comparing the final
year of monitoring data with the target values. Monitoring will be conducted over a five-year period
to identify trends and progress toward the target. Monitoring will also assess whether any
adjustments to the original plan are needed. If the revegetation effort does not meet the success
criteria, the project proponent shall continue with the replacement plantings, weed control, and
monitoring on a year-by-year basis until the criteria are met or three additional years, whichever i

occurs first. An annual report will be submitted to DPLU and CDFG each monitoring year that will i

cover plant monitoring as outlined below. e
4.2 Monitoring Requirements

Functions to be provided by the restored plant community include wildlife habitat, sustained
biological diversity and structural diversity. The compensatory mitigation is expected to be
established in five years. This created habitat is expected to continue to mature for a substantial
period afterwards.

The project proponent will be responsible for the implementation of this plan. This section describes
the monitoring and reporting requirements to assist the project proponent in this effort and to
evaluate the success of the mitigation and determine remedial actions where necessary.

The five-year monitoring plan will begin after the installation monitoring period has been completed.
A •time zero" report shall be prepared at the completion of plant installation, detailing the installation
effort. This report shall be submitted to DPLU. The report shall provide actual "as-built" drawings
for the revegetation areas. Plantings will be compared to the original planting plan with any
deviation from the plan mapped and noted. Major deviations will be inspected by the revegetation
specialist and, if necessary, additional plantings will occur to conform to the plan. The map of the
site will identify planting methods, species, densities, and spacing of plants. An inspection shall be
conducted with the revegetation specialist and the regulatory agency staff. The five-year monitoring
period will start when the project is accepted by all parties. This report and the annual reports shall )
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a be submitted to the regulatory agencies for their review. The as-built drawings shall be approved
• by the revegetation specialist and DPLU staff.

Monitoring will be conducted monthly for the first three months of the five-year plan, and quarterly
thereafter for a total of 60 months (five years). The monthly monitoring surveys conducted during
the first three months of the five-year plan will concentrate on qualitative observations to identify
potential problems and recommend remedial actions, where necessary (i.e., plant die off, watering
requirements and intrusion by unauthorized personnel). Remedial actions may include replacement
of vegetation lost by disease, natural causes or other causes such that loss will jeopardize attainment
of the criteria for success, as presented in Section 4.3. Replacement of vegetation should take place
between .October I and April 30.

The quarterly monitoring surveys will collect both qualitative and quantitative data. Qualitative
information will be similar to that collected during the first three months including identification of
potential problems and remediation alternatives. Quantitative data will include analysis of
survivorship and growth, including height and per cent cover of tree and shrub species. Survival
will be measured by direct counts. Vegetation growth and establishment will be quantitatively
assessed through the use of belt transects. There will be two belt transects per acre in each of the
mitigation sites. In each transect, height will be determined for each container stock in the transect.
Each container stock will be labeled with its scientific name (or abbreviation) and identification
number. These data will be recorded on standard field data forms and, along with notes of
observations, kept on me by DPLU or their agent for documentation purposes.

. . Data to be collected during quarterly monitoring surveys are described in Table 4.1. Photographs
.a~' of me mi:.. ation area will be taken from standard locations during each survey. Annual reports will.
.. be produced at the end of each monitoring year. These reports will be submitted to DPLU and the

regulatory agencies for their review and evaluation. Each annual report will address the criteria .for
success,as detailed in Section 4.3 below, and measures needed to meet those criteria. Additionally,
at the end of each monitoring year, a field meetiag will be held with the revegetation specialist and
DPLU staff members to discuss the projects revegetation effort and success.

Table 4.1 Data Collection Requirements CorMitigation Monitoring

Quarters Required
Monitoring Requirement Monitoring Method/Location 1 2 3 4

QUANTITATIVE DATA
Trees and Shrubs:
Average and Range of Heights Calculate mean and standard deviation for X X X X

planting types within transects
Density Determine densities (mean and standard X X X X

deviation) for planting types within transects

QUALITATIVE DATA
Trees and Shrubs:
Aerial Cover Visually estimate percentage of cover for each X X X X

planting type within subarea
Photos: From standard locations X X X X

(
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4.3 Criteria for Success

In order to determine if the goals of the revegetation program have been achieved, certain success e
criteria must be met. Quantitative measures of these criteria include percentage survival of plantings
and percent of coverage as indicated in Table 4.1 and specifications described in this section and
Section 4.4. Each monitoring report will evaluate if these criteria have been met and prescribe
corrective measures if they have not.

First-Year Monitoring, One year after planting, the first report shall be submitted to DPLU and
CDFG. This report shall describe and delineate on large-scale maps, the revegetation sites. The
standard for the first year shall be: Establishment of all species; 20 percent cover for groundcover
plantings; and 80 percent healthy container plantings. The "Time Zero" report shall be included with
this report.

The one-acre site planted with willow cuttings will be qualitatively evaluated for the number of
willow cuttings that have successfully rooted. The revegetation specialist will determine if the
container stock palette will need to be modified based upon the success rate of the willow cuttings.
The container stock will be planted and seed mix hand broadcast over the one-acre site.

Remedial Measures: If standards are not met, reseeding, replanting and possible substitution of
plant material will be required.

Second-Year Monitoring, At two years after planting, a second similar report shall be submitted
to DPLU and CDFG for their review and comment. Records shall be kept of mortality and other
problems, such as invasion of the revegetation site by exotic vegetation. Standards for the second -
year shall be: all trees and shrubs shall be of acceptable growth rate and height; 100 percent survival e
of all plantings; and 30 percent cover for groundcover plantings.

Remedial Measures: Evaluate the cause of any stunted plants. Make necessary changes to rectify
the problem. This may include replanting, soil amendments, regrading, etc.

Third through Fifth-Year Monitoring. From the third through fifth years after planting, similar
similar reports shall be submitted to the regulatory agencies listed above for their review and
comment. Tree and shrub standards shall be 100 percent survival of all trees and shrubs; 75 percent
cover for the third year; and 90 percent cover after year five.

Remedial Measures: Replant if less than 100 percent survival rate for trees and shrubs. If less
than 80 percent survival rate for groundcover, then additional seed or
container plantings as recommended by the revegetation specialist shall be
done.

Each year, the success of the revegetation effort shall be evaluated by comparing factors such as
density, spacing and height; and overall species composition with those of the control area See
Section 4.4 for a description of the control area. The purpose of such analyses is to evaluate the rate
and direction at which the mitigation site is progressing as compared with the control area. It is
important to view the growth of the revegetation area with the control area to account for ~
uncontrollable factors such as fire or climate. If the revegetation does not meet the success criteria, ,
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a the project proponent shall continue with the replacement plantings, weed control, and monitoring
• on a year-by-year basis until the criteria are met or three additional years, whichever occurs first.

4.4 Technical Measurements

Field observations and measurements shall be recorded on a standard form to be developed and
copies of these shall be submitted as an appendix to each report prepared for DPLU. Two belt
transects per acre within each mitigation site would be established to measure plant heights.
Permanent photo-documentation stations shall also be established within each mitigation site to
visually document the vegetational changes and communitydevelopment. Representative photographs
shall be taken during each assessment. Each container planting within the belt transects shall be
permanently marked to facilitate survivorship assessment. Aluminum tags or similar tags shall be
used. This is important in order to determine planted natural succession or integration during the
monitoring period. A complete species list of all vascular plant species and vertebrate animal species
encountered during the monitoring shall also be compiled.

Measurements. Included in the "time zero" report shall be baseline measurements of a selected area
of riparian habitat adjacent to the revegetation site. This survey shall be conducted to serve as
statistical control. Height, density and spacing shall be measured within this control area.
Following installation of container siock, the following data collection shall be implemented:

Two belt transects per acre shall be randomly established and permanently located. Along the belt
transects the height. density and spacing shall be measured for each species. From this data, the

( average height along each transect and within the entire revegetation area will be determined for each
a .. species. Completed field data forms shall be submitted as an appendix to each required report.
,., Within the transects the following data shall be collected:

a. Survivorship: assessed by absolute counts within the entire mitigation site.

b. Plant height.

(
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_ ( WEED ERADICATION SPECIFICATIONS
, .'

If extremely invasive and competitive weed species exist on-site they will out compete' the native
vegetation and shall therefore be eradicated prior to any installation of plant material. Seeds from
these species can remain viable in the soil for many years. Therefore, a "grow and kill" weed
eradication procedures may be necessary.

If the areas proposed for revegetation are surrounded by existing stands of weeds (especially
mustard), that will not be removed, reinfestation is likely to occur. To circumvent reinfestation a
clean "buffer zone" is recommended. Weeds adjacent to the revegetation area should be cut down
regularly to remove seed stalks before the seeds ripen and redisperse into the revegetation area.
Caution should be used in areas where existing oak trees are located to avoid any watering and
pesticides under the oaks. The "grow and,kill" weed eradication program should include:

I. Clear and remove from sire all existing weedy vegetation from the proposed revegetation
areas as directed by the revegetation specialist.

2. Prepare soil surface as described above.

3. Install irrigation system.

, 4. Fertilize with 150 pounds per acre of 15-5-7 Turf Supreme with Best-Cotes,
Le 5. Commence irrigating. The frequency and duration of irrigations will depend on the time of

year and the weather. The goal is to keep the soil surface (top 2-inch to 3-inch) moist but
not wet. During the summer months, one to two irrigations per day should be sufficient.
During other seasons adjust the irrigation schedule to maintain soil moisture,

6. Continue irrigating until a crop of weeds, l-inch to 3-inch in height becomes evident.
During fall months this should occur rapidly, in 2 to 3 weeks, since this is the normal time
for germination and growth of cool season weeds.

7. Discontinue irrigating and apply a broad spectrum herbicide (i.e .• Round-ups) which will
translocate to roots to kill the entire plant. The herbicide shall be recommend by a licensed
pest control advisor.

8. Fertilize with 150 pounds per acre of 15-5-7 Turf Supreme with Best Cote~.

9. Recommence irrigating as described in steps #5 and #6 and spray herbicide per step #7.

10. If after the second growing period dense weed infestation is still evident, then a repeat of the
"grow and kill" procedure is recommended.

II. Once it has been determined that the weeds are under control then the planting may be
. ( performed. The soil surface should be disturbed as little as possible as this will bring

additional weed seeds to the surface.
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12. Regular monitoring, by the revegetation specialist, of the weed eradication procedures are
recommended so that adjustments to the timing ofirrigation. herbicide spraying and seeding a
can be made. •

13. No fertilizer should be applied as this may stimulate growth of additional weedy species.
The native species can grow without applications of fertilizer.

The "grow and kill" procedures will not remove all weed seeds from the soil, however, it can
dramatically minimize the infestation. Regular hand weeding of the revegetation areas will be
necessary until the native species are well established.

Many species of large invasive plants, such as giant reed and salt cedar, are difficult to eradicate
using the "grow and kill" method. Any of these species that occur within the revegetation sites will
be eradicated prior to revegetation. Eradication of both species is accomplished by cutting these
species near ground level and immediately apply an herbicide that is approved for aquatic conditions.
Removal must be conducted during the months of November through March when the plants are
dormant or sap is flowing to the roots. In order for this method to be effective, the individual sterns
must be cut two to six inches from the ground and herbicide immediately applied to the entire
cambium ring. The type of herbicide and timing of application will be directed by a licensed pest
control advisor. A follow-up removal of tnissed or resprouted plants, using hand-elearing methods,
will be conducted as part of the tnitigation monitoring plan. Resprouted or tnissed plants shall be
removed prior to the onset of flowering. Depending upon the effectiveness of the first treatment,
the herbicide may need to be applied for two or three seasons to ensure the eradication of these
persistent species. (

e

~

e
.00654',



-

-
I

.. 006548



• __ ._ ••• __ __ • __ •• _. o __ . ~···· __ •• ••·

,

APPENDIXD

• PUBLIC SAFETY
'-

.- "~l-

-
006548

...;,'.



e
February 14, 1995

Mr. Brian Mooney
Brian Mooney & Associates
9903-B Businesspark Ave.
San Diego CA 92131

Subj: Environmental Mitigation and Safety Inports for the Rosemary's Mountain Quarry

Dear Mr. Mooney:

I'm writing this letter at the request of Hal Jensen of Palomar Aggregates, Inc. Several years ago,
in conjunction with the Mine Safety and Health Administration and the State Mine Safety Unit,
Palomar Aggregates developed a mining plan for Rosemary Mountain that was in compliance
with the federal and state regulations. It was a rare experience to see a mining operator approach
these agencies for approval of the safety aspects ofa developmental plan at such an early stage.

A Even with the passing of time since that initial effort, I feel that the developed plan is still viable
W and a candidate for use today.

You have introduced an additional factor into the formula for activation of the quarry plan and
operations, and that is the mitigation of the quarry faces as the mining progresses down the
mountain.

I have studied the information transmitted to me regarding the updated quarry plans and ideas and
procedures that may be initiated to reach the 100% mitigation goal at Rosemary's Mountain.

The original developmental safety plan called for steep faces, a benching system, wire mesh on the
faces and rock anchors applied selectively where needed to control large erratics and clasts, for
stability. So, now, how do we adapt this system, developed for the mining phase, and restructure
it from employee safety to public and employee safety in the latter phases of mining and the early
and continued use of the quarry site after mining.

A safe, viable, comprehensive mining plan has been developed for quarry operations. So too, can
an equally safe plan be developed for the 100% mitigation of the quarried surfaces.

Sculpting and coloration of the exposed rock faces, associated with plantings on ledges, seams
and cracks can be safely accomplished. These areas could support mulch and sou where plantings
and natural growth could take place when the final sculpting is complete; wire mesh would be

A placed over the rock face and secured with rock bolts. Should any fractures and lor joints that are .
,., mapped by the engineer or geologist indicate potential for future wedge type failures that cannot
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be contained by wire mesh, rock anchors can be used for stabilization. Such steep face rock
support and control and environmental enhancement has already taken place and been successful _
at many locations throughout the world. ,.

Examples of pinned wire mesh on steep faces can be found throughout the U.S. An excellent
example of this method of ground and rock control can be viewed on the Island ofMaui along the
northwest ocean highway on the way to Lahaina. Wire mesh has been applied in an aesthetic
manner along this stretch of highway, where it also serves as an excellent control of raveling and
rolling rock from the steep road cuts and tunnel portals.

Locally, one can view many examples of draped wire mesh that have been successful in
controlling rock releases near public activities. One outstanding site is at the northbound CHP
weigh station on U.S. Highway 101 at the crest ofConejo Grade in Ventura County.

An outstanding example of a sculpted face and rock coloration can be found in Glenwood Canyon
near Glenwood Springs in South central Colorado, northwest of Aspen. High, steep, bare rock
faces were cut and exposed as a prelude to excavation and construction of dual highway tunnels
through a mountain section at a large river meander. The enhancement accomplished at this
location, subsequent to the construction, most nearly serves as an example to the Rosemary
Mountain mitigation plan.

Neither plantings nor wire mesh were used in this high wall mitigation, but the rock was safely
and cleverly sculpted and colored to be in harmony with the weathered rock surrounding the high ,~.
faces and tunnel location. ( e
High work on this location was done from a man cage (drilling jumbo) hung from a specially
outfitted crane for man hoisting. The drilling and explosives loading was done from the man cage
which had wall anchors to stabilize the work platform and serve as a backing for the drilling
operation as well as the coloration. In this case, the sculpting was done after the entire face was
exposed. In the case of Rosemary's Mountain, the sculpting will take place during the final
blasting sequence of each 33 foot cut. Wire mesh placement, rock coloration, soil placement and
seeding will take place on no more than a 33 foot drop at anyone time. Because of the sculpting,
that drop area will have ledges and irregular surfaces. This in itself gives an added safety factor to
the personnel working on the face. The work could also be accomplished by a simpler method of
men working on vertical lifelines on the rock faces, in the same manner as highwall work. This.
type of operation would, of necessity, be in accordance with fall protection standards of the
federal and state safety codes.

Information on this treatment of the walls in Glenwood Canyon can be obtained from the
Colorado State Division of Highways office in Eagle, Colorado.

Hung wire mesh along with rock anchors has proved to be a safe and reliable method for
stabilization of steep faces. With the cementatious nature of the rock at Rosemary's Mountain, it
is possible that wire mesh will not be needed after completion of the mining phase. It may be
eliminated provided a registered geologist or mining engineer would certify the soundness of the • e
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face after mining and reclamation. However, a viable method would have to be implemented to
prevent public entry into the high risk zone if the wire mesh drape is eliminated. Waming signs

. would not be enough control to prevent public entry.

Some provision/procedure must be developed if the wire mesh drape is emplaced on a permanent
basis, for the replacement of worn and damaged sections and rock relief when the need arises.
For instance, biannual inspections could be made and a permanent fund established for any needed
repairs.

In conclusion, I feel that the aesthetic mitigation effort in the Rosemary Mountain Quarry at the
conclusion of each 33 foot vertical drop can be safely accomplished. The mining phase in the
original mining plan developed by Bing Yen and Associates, is in compliance with the Mine Safety
Orders of the State of California, specifically Section 6985 (e) and the federal regulations
contained in the Mine Safety and Health Administration. With the use of wire mesh and rock
anchors the working benches can be eliminated from the remaining rock face leaving natural
appearing areas with random ledges and crevasses.

I have great confidence that a progressive, safe and environventally sensitive mining operation can
be developed from the present plan. Please feel free to call on me for advice and assistance at any
time.

e' Sincerely,

J:l I/~....e..----..J -
~. Ishkanian, PE, CSP
Mine and Tunnel Safety Engineering Consultant
1480 San Leandro Park Road
Santa Barbara CA 93108
Phone: (805)969-6020 and (213)895-0224
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_ Resume of

Byron M. Ishkanian
1480 San Leandro Park Road
Santa Barbara, California 93108

(805) 969-6020 - home

Employment Highlights

My professional history includes over thirty five years experience in tunneling, mining, heavy
construction, explosives, diving technology, petroleum drilling-production-refining and related
industries, with special emphasis on the aspects of safety and health.

Significant supervisory positions I have held include:

• Principal Safety engineer and Corporate Safety director for the Cordoba Corporation.

• Supervising Engineer-Construction Safety for the Southern California Rapid Transit District
during the MOS-l or initial phase of the Metro Rail Subway Project.

• Principal Safety Engineer for Mineral Industries Mining and Tunneling for the division of
Occupational Safety and Health of the State of California, with safety responsibility for the

_ . entire State.

• Senior Safety Engineer for Mineral Industries Mining and Tunneling with safety
responsibility for the southern half of the State of California.

• Committee Chairman for rewriting of the Administrative Code of the State of California
regulations for: tunneling, mining, underwater work, explosives and avalanche control.

• Commendations have been received from three different governors and three chiefs of the
Division of Occupational Safety and Health of the State of California for:

- Significant mine and tunnel rescue efforts
- Extinguishing of tunnel and mine fires
- Providing accurate forensic geologic information in tunneling through gassy,

extrahazardous and dangerous strata
- Devising and teaching safety programs for offshore and onshore petroleum

installations
- Development of training programs for explosive gas detection and handling

underground

• Providing positive leadership to the Metro Rail safety effort on the MOS-l position and to
the Mining and Tunneling Unit of the State of California. This Unit is recognized nationally

- I
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and overseas. The Unit has received accolades for its work from private industry, labor
organizations and governmental entities. _

• Provided consultations upon request for organizations in other states and foreign nations in
tunneling matters such as:

- Baltimore RTD, Johns-Hopkins line extension
- Wales-Dinorwic Power Scheme (work deck installation and operation in the main

surge chamber construction)
- England-Thames Water Authority (micro-tunneling techniques and explosive gas

handling)
- Republic of South Africa, Kloof Gold Mine (ventilation configuration and adaptation

for high heat handling)
- Panama-explosives use for airfield construction on offshore islands littered with large

boulders
- Austria-Aarlberg Tunnel (protection for employees at the heading using the New

Austrian Tunneling Method, i.e., shoterete and wire mesh in short-term stand-up
ground)

• Revamped the blasters licensing and certification programs for underground safety
representatives and gas testers for the State of California. Examinations were re-written and
procedures for processing and assessing applicants for testing were improved. Training of
those administering the tests was also upgraded.

• Severed on the Metro Rail Board of Review which assessed the feasibility of the Metro Rail (_ _
in Los Angeles.

• Testified before the Waxman Committee as to the feasibility of tunnelling in gassy ground
in the Los Angeles basin, specifically in the area between downtown Los Angeles along
Wilshire Boulevard to Fairfax Avenue and then north to the Hollywood Hills.

• Made a presentation to the Los Angeles Technical Hazard Committee, convened by the City
of Los Angeles to assess the specification changes needed for the Metro Rail to safely
negotiate anticipated gassy ground.

• Assisted in writing the runnel and station construction specifications for MOS-l in regard to
ventilation, gas testing and related items.

Education

University of California at Los Angeles, 1949 to 1952 then a hiatus for military service and aga..:
from 1956 to 1957. Graduated with a Bachelors of Science Degree in Geology.

University of Southern California, University of California Extension, attended night school
accumulating approximately fifty units in graduate work. My field of study was directed at .-2
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a petroleum engineering, reservoir engineering, refinery processes and engineering, petroleum geology,
• hydrology and engineering geology.

During my military service, I attended the Army Language School in Monterey, California taking
Spanish for six months. Later. in Oberammergau, Germany I took German in a six week course
there. I finished first in both classes at both schools and consider myself fluent in German and fairly
fluent in Spanish.

In 1963 I was selected to take the diving course sponsored by the Scripps Institute of Oceanography.
I .ompleted this course successfully, which included training in SCUBA. hard-hat and hooka breather
diving. I still maintain my proficiency in these endeavors.

Since entering the underground business, I have taken courses in first aid, mine and tunnel rescue,
industrial hygiene. physiology and various types of work, pulmonary function. diving decompression
and dysfunction and associated underground rock bolting and ground control courses.

In 1974 I attended a United States Bureau of Mines course in underground ventilation and explosives
use.

Militarv Service

From 1952 to 1956 I served in the U.S. Army in Europe as a member of the Counterintelligence
Corps. My initial training was as a special agent at Fort Holabird, Maryland. After language

a training in Monterey, California, I was assigned as a special agent in the 66th CIC Group in
W Germany. After a familiarization course in the German language I was assigned counterintelligence.

countersabotage and counter subversive duties in Lower Bavaria. For the balance of my tour of duty
I was resident agent in Straubling with responsibilities in three kries (countries) along the Czech
border.

During my service period I was introduced to explosives handling and use, dealing with plastics,
dynamite, caps and detonating cord.

Licenses, Certifications and Memberships

• Registered Professional Safety Engineer, State of California (#1695)
• Certified Safety Professional, National (CSP #2061)
• Certified Underground Safety Representative, California (#72)
• Certified Underground Gas Tester, California (#87)
• Licensed California Blaster for general above and underground work (#1474)
• Member of the British Tunneling Society
• American Petroleum institute
• Society of Explosive Engineers
• American Society of Safety Engineers
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Personal Data e
I am a citizen of the USA, born in Pasadena, California with my present residence being Santa
Barbara since 1961. I have been married over thirty years and have three children, one of whom
still resides with me and my wife Judith. My hobbies include handball (member of the Southern
California Handball Hall of Fame), swimming, body surfmg, diving, foreign travel and collecting
jazz records of the Big Bands.

During my college years, I was active in athletics as a member of the football, wrestling and track
and field teams. I am in excellent health.

Professional References

J. Robert Singer, Assistant Chief of the Division of Occupational Safety and Health, of the State of
California (retired) residing in Alamo, California.

Audrain Weather!, former safety manager of the Laborers International Union (retired) residing in
Orangevale, California.

Peter Shea, Vice President, J .F. Shea Construction co. of Walnut, California.

Arzell Hale, Safety manager formerly of the Kerr-Mcgee Corporation of Trona, California.

Larry Miller, previous safety superintendent of the Calmat Corporation, Los Angeles. I" _.~ e
Stan Rhyu, Principal Safety Engineer of the Mining and Tunneling Unit of the Division of
Occupational Safety and Health, Sacramento, California.

Victor Muniz, Chief of Engineering Services, Fairmont Insurance Co., Burbank, California.

Frand D' Orsai, Safety superintendent of the Calmat Corporation, Los Angeles, California.

Harold E. Storey. Systems and Construction safety. Southern California Rapid Transit District.

The addresses and telephone numbers of the above listed individuals will be furnished upon request.

Consultations

Over the years, I have provided consultation services to a multitude of entities other than those
already mentioned. A complete listing is hereby provided:

• Metropolitan Water District
• Los Angeles County Flood Control
• Pacific Gas and Electric Co.
• L.A. Department of Water and Power
• L.A. County Sanitary Districts ~ e
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• • Orange County Sanitary Districts
..,.. • San Diego Gas and Electric

• U.S. Navy Construction Battalion
• J.F. Shea Construction Co.
• Koebig and Koebig Engineers
• Lewis Brothers Construction
• Glanville Construction
• Guy F. Atkinson Co.
• John A. Artukovich Co.
• Tomovich-Delorme
• Lockheed Shipbuilding co.
• S.J. Groves
• Fluor Corporation
• Boyle Engineering
• Montgomery Engineering
• Union Carbide Corp.
• U.S. Borax
• Connolly-Pacific
• Johns-Mansville Corporation
'. Grefco
• Molycorp
• Kaiser Sand and Gravel
• Conrock

_ • Livingston-Graham
_ • SP Milling Co.

• Owl Rock
• Spaulding Equipment
• Mine Safety Appliances Co.
• U.S. Bureau of Mines
• Division of Highways
• UCLA
• Cal-Poly Pomona
• U.S. Geologic Survey
• State Department of Water Resources
• Milwaukee Sewerage District
• Baltimore Mass Transit District

In the petroleum industry, I have provided information and consultation services over the years to
the following entities:

• Sun Oil Co.
• Chevron USA, Inc.
• Shell Oil Co.
• Gerty Oil Co.
• California Production Service

_' • Atlantic Oil
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• Halliburton Corp. .-
• Schlumberger Corp. ,.,
• Division of Oil and Gas, California
• McCullough Tool Co.
• Vetco Corp
• Mobil Oil
• Texaco Corp.

If further information and details are required on any facet of the subject matter discussed in this
resume, please feel free to contact me at the telephone number listed.
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_ INTRODUCTION

The proposed Pankey Ranch Mine is located in north Sail Diego County, north of Pala Road (State
Route 76) approximately 1 mile east of Interstate 15 (as shown in Figure 1). The project applicant is
applying for a major use permit (P87-021) to allow extraction of hard rock material. with an on-site
crushing plant The mining operation is expected to occur over a 2a-year period. At full operation,
100,000 tons ofmaterial. per month will be exported from the site.

Willdan Associates has been retained to analyze the potential transportation impacts 'which may be
anticipated due to the completion of the project as proposed. The analysis reviews existing traffic
conditions in the project vicinity, generates, distributes, and assigns project trips to the surrounding street
system along with existing traffic to identify short-range impacts. Yeax 2010 conditions in the proposed
project vicinity will be addressed to identify long-range cumulative impacts. The State Route 76
Corridor Studies prepared for Caltrans by Bankston-Pine Associates will be used to identify these
impacts. Where potential adverse impacts are identified, measures to mitigate them are suggested.
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e EXISTING CONDmONS

The proposed project site is located on Pala Road/State Route 76 approxima1ely 1 mile east of Interstate
15. The site is currently vacant and is surrounded by agricultural uses and several sand mining
operations along the San Luis Rey River. Direct access to the project from Pala RoadIState Route 76
will be provided by a private access driveway.

Regional access to the project is provided via Interstate 15 to Pala RoadIState Route 76. Interstate 15
(an eight lane freeway) currently carries 64,000 average daily nips (ADT) north of its interchange with
Pala RoadIState Route 76 and 63,000 ADT south of the interchange (see Figure 2).

State Route 76 is an east/west two lane rural highway in the project vicinity, and runs from Interstate 5
(to the west) to State Route 79 east of Lake Henshaw .. The County of San Diego Circulation Elc:ment
(Sheet 2) of the General Plan designates State Route 76 as a prime arterial (6 lanes, divided) west of
Interstate 15 and a major road (four lanes, divided) to the east. The latest available traffic counts
(Cahrans, 1994) indicate Pala Road/State Route 76 carries 4,800llnd 16,000 ADT east and west of
Interstate 15, respectively. West of Old Highway 395, Pala Road/State Route 76 carries 12,400 ADT.
Due to the Dumber of sand mining operations along the San Luis Rey River, the heavy vehicle
camposirion in the traffic stream is well above average.' Cahrans bas indicated a 15 percent heavy
vehicle mixture in the traffic in 1990. It should be noted, this facility bas several short radius curves just
east of the project site.

C Old Highway 395 runs north/south paral1elto and west of Interstate 15, and serves as a frontage road to
_. the freeway. Old Highway 395 is designated as a collector roadway (four lanes, undivided) on the
.. County Circulation Element, but is currently a rural two lane highway. This facility forms a four-way

intersection with Pala Road/State Route 76, with stop signs at both northbound and southbound
approaches. This facility currently carries 5,900 and 1,800 ADT north and south of Pala Road!State
Route 76, respectively. .

Rice Canyon road runs north ofPala Road/State Route 76 just east of the proposed project site. This
roadway is classified as a rural light collector on the County's Circulation Element (2 lanes, undivided).
Currently, this roadway is narrow and has several short radius curves. The most recent traffic counts for
Rice Canyon Road indicate this roadway carries 450 ADT.

Due to the rural and undeveloped nature of this area surrounding the project site, public transportation is
not available. As the area builds out, it is likely public transportation will serve this area.

;I
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To evaluate the potential impacts of the project, we have estima1ed the trips that can be expected to be
generated from the proposed project The trips were then distnbuted and assigned to the street system.
Critical street segment capacities were evaluated for project impacts. Since this project is the only
currently proposed project in the vicinity, and other approved sand mining projects are operating (and
generating traffic); the proposed project traffic will be added to existing traffic to determine short range
impacts.

Trip Generation

Since there are no published or generally accepted trip generation rates for quarries, traffic generation
will be calculated by adding the various components of operation of the proposed project The proposed
project involves extraction of 22 million tons of rock over a 2D-year period with an on-site crushing
plant At full operation, 100,000 tons ofmaterial per month will be exported from the site. Based on the
conversations with the project applicant, the project's daily trips were calculated as follows:

Sand Importation: 425 tons of sand per day @ 25 tons per truck load yields 17 truck trips per
dav.

Ready-Mix: 22,500 tons per month @ 15 tons per truckload = 1,500 trips per month.
Dividing this by 22 working days per month yields 68 trips per dav,e L Aggregate

and Asphah: 77,500 tons per month @ 25 tons per truckload = 3,100 trips per month.
Dividing this by 22 yields 141 trips per dav.

Employees and
Miscellaneous: This was derived by assuming 10 to 12 employees; total trips were estimated

at 31 trips per dav,

Totals: Sand Importation 17 TE x 2 = 34 ADT
Ready Mix 68 TE x 2 = 136 ADT
Aggregate 141 TE x-2 = 282 ADT
Employees 31 TE x 2 = ~ ADT

514ADT

Since the quarry 'will be providing rock products to construction projects, it is anticipated that the
majority of their operation will occur between the hours of 7:00 a.m. and 3:00 p.m., in order for the
product to anive at construction sites and be handled prior to the shutdown of construction activities.
On an average, each hour would account for 12.5 percent of the daily traffic volume. However, the
traffic volumes would be higher during the morning hours, as trucks would be attemp:ing to provide
aggregate to the construction sites as quickly as possible. There is a limitation on the number of trucks

I which would be loaded during anyone hour. It is assumed that the morning peak hour would be 1.5
times the average or 18.75 percent of the vehicle trips would occur between the hours of 7:00' a.m. andtt 8:00 a.m. (514 x .1875 = 96).

006568
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Additionally, due to the potential postponement of construction activities due to weather, the possibility _
exists for daily trips related to this project to increase by as much as 100% on the one or two days •
following the postponement. . In an attempt to analyze this worse case scenario, an additional analysis of
1028 trips (514 x 2) will be discussed along with the average daily analysis. This equates to 193 trips
(1028 x .1875) in the AM peak hour. It should be noted that the 514 ADT includes 62 trips for
employees, however the additional traffic will be comprised of trucks alone. For the sake of analyzing
the worst possible case scenario and to help keep the analysis and discussion relatively simple, we will
use 1028 trips (966 truck trips and 62 employee trips). This analysis is presented for the sole pwpose of
determining whether or not the critical intersections or segments will be suffer catastrophic failures due
to this potential short-term increase in trips.

Trip Distnbution and Assignment

The distnbution of trips typically results from an estimate of ultimate travel destinations and which
elements of the street system would be used to reach those destinations. The basis for this recognition is
the drivers' consideration of time, distance, and convenience in choosing a route. A major element is
access to Interstate 15 and the regional circulation system.

Due to the remote location of the proposed facility, it is reasonable to assume a 10/90 percent eastIwest
split from the project access onto Pala RoadIState Route 76. The 10 percent of trips orienting to and
from the east would most likely be importation of sand, employee and miscellaneous trips, with most of
the truck trips orienting to and from the west After reaching the Interstate 15IPala Road interchange,
the trips will orient 55 percent south, 2S percent north, and 10 percent west (see Figure 3). The i
distnbution of project-related trips was estimated based on discussions with the plant operators \
(SC?tember 1990) and bv looking at existing and potential markets for the exported material from the _
project, •

Street SefTI1ents (Existing + Project)

Figure 4 shows the assignment of the proposed project trips onto the surrounding street system. In order
to assess the short-range impacts of the project on street segment capacities we have utilized Table I,
developed by the County of San Diego Public Works Department and compares. ADT to levels of
service for various classifications of roads.

The proposed project will have the greatest impact on Pala Road/State Route 76 between the project
access and Interstate 15. The Interstate 15 on- and off-ramps (with Pala RoadIState Route 76) will also
be impacted. Although Pala Road/State Route 76 currently carries 4,800 ADT, approximately 15
percent (or 720) are trucks. Using the Transportation Research Board's 1994 Highway Capacity
Manual, Special Report 209, the truck volume was converted into passenger car equivalent (peE) by
multiplying the number of existing trucks by 2.2 as specified in Table 8.6. Therefore, by performing the
calculation [4,800 - 720 + (720 x 2.2)], the existing adjusted ADT on Pala RoadIState Highway 76 is
5,664.

~
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SAN DIEGO COUNTY STANDARD STREET CLASSIFICATION

AVERAGE DAILY VE:WCLE TRIPs

jji;;·; 0%:· ········j::E~~I~i~:..,'it.
g~f~~~§#.i: liAi':B'i li •••~·

Prime Arterial 1061236 22,200 37,000 44,600 50,000 57,000

Major Road 821102 14,800 24,700 29,600 33,400 37,000

Collector 64/84 13,700 22,800 27,400 30,800 34.200

Light Collector 40/60 1,900 4,100 7,100 10,900 16,200

Rural Collector 40184 1,900 4,100 7,100 10,900 16,200

Rural Light Collector 40/100 1,900 4,100 7,100 10,900 16,200

Rural Mountain 40/100 1,900 4,100 7,100 10,900 16,200

Recreation ParJ.-way 421100 1,900 4,100 7,100 10,900 16,200

Residential Collector 40/60 •• 4,500 • •

Residential Street 36/56 •• 1,500 • •

Residential Cal-del-sac 32152 •• 200 • •_ t..-:. or Loop Street

Interim Road 28/40 or 60 • • 2,800 • •

• Levels of service are not applied to residential streets since their primary purpose is to serve
abutting lots, not carry though traffic. Levels of service normally apply to roads carrying though
traffic between major trip generators and attractors,

I
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When the proposed project traffic is added to the daily stream on Pala Read/State Route 76 between the
project access and Interstate 15, the adjusted volwne is 6,617 ADT [5,664 + 463 - 408 + (408 x 2.2)]. _
Comparing this project ADT to the Light Collector standards on Table I, the level of service (LOS) on r .,

this segment is "COl. This is consistent with field observations in the project vicinity, West of Interstate
15, ADT on Pala RoadIState Route 76 will increase by 51 truck trips (or 112 PCE) as a resuh of the
project. This represents an increase of less than one percent of the total daily traffic on this facility, thus
will not cause any significant impact.

For the WO~ case scenario of the potential doubling of project trips, the adjusted volume on Pala
RoadIState Route 76 between the project access and Interstate 15 is 7,634 ADT [5,665 + 925 - 870 +
(870 x 2.2)]. Again, comparing this WO~ case scenario ADT to the Light Collector standards on Table
I, the LOS on this segment is 'D"onIy by a sma1J amount. As for west ofIntemate 15, ADT on Pala
Road/State Route 76 will increase by 102 truck trips (or 224 PCE) as a result of the project. This
represents an increase of less than two percent of the total daily traffic on this facility, thus will not cause
any significant impact.

Intersections (Short Term)

The intersections most impacted by the proposed project are the Interstate 15 northbound and
southbound on- and off-ramps with Pala Road/Stare Route 76. According to the latest CaItrans ramp
volumes (October 19, 1994), the southbound on-ramp carried 3,600 ADT, v.ith 356 vehicles occurring
during the AM peak hour while- the northbound on-ramp carried 4,100 ADT, with 385 vehicles
occurring during the PM peak hour. These are well below the Caltrans design criteria (approximately (
900 vehicles per hour) and will remain so with the addition of the proposed project trips. In order to .
evaluate the impacts of the proposed project on the Interstate 15/State Route 76 interchange during the ---
AM peak hours, we utilized the 1994 Highway Capacity Software under existing conditions (December .,
14, 1995) and with the proposed project trips. Appendix A contains the AM and PM peak hour manual
turning movement count summaries for the Interstate 15 ramp terminals with State Route 76. Appendix
B contains a description of the various levels of service, ranges for the level of service, and calculations
for existing and existing plus project conditions in the AM and PM peak hour. Table 2 summarizes the
levels of service during the AM and PM peak hour under existing and existing plus project conditions.
As shown on Table 2, left turning vehicles from the Interstate 15 northbound off-ramp experience long
delays during the PM peak hour. However, the proposed project will add little or no traffic in the PM
peak hour. Therefore, conditions would be similar to existing conditions.

TABLE 2 - INTERSECTION OPERATIONS

EXISTING - EXISTINGIPRO.ITCT

Existing ExistingIProject

Left Tum Left Tum Left Tum Left Tum
Intersection from Major from Minor from Major from Minor

AM PM AM PM AM PM A.\f PM

SIR 7611-15 Northbound ramps A A C F A A C F •SIR 7611-15 Southbound ramps A ABC A ABC

006573 e
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_ For the worse case scenario, the only degradation evident is the left tum from minor movement for both
,., the ramps. For the Northbound ramp intersection the LOS is D willie the Southbound ramps operate at

LOS C. Table 2A summarizes the results of the analysis for this worse case scenario, The analysis ,
sheets are located in Appendix B.

TABLE 2A - I!'o'TERSECTJON OPERA nONS

. ExIsTING - EXISTINGIPROJECT

(WORSE CASE)

Existing Existing/Project

Left Tum Left Tum Left Tum Left Tum
Intersection from Major from Minor from Major from Minor

AM PM AM PM AM PM AM PM

SIR 76/J-15 Northbound ramps A A C F A A D F

SIR 76/J-15 Southbound ramps A ABC A ACe

Short Tenn Cumulative Impacts

In order to determine the short-term cumulative impacts in the project vicinity, the L-ake Rancho
(, Viejo residential development traffic was added to the street system along with existing daily traffic

_ (. and project-related traffic. At a trip generation rate of 10 trips per dwelling unit, the project is ~.
,., estimated to generate 8,160. The Lake Rancho Viejo traffic was assigned in the following manner: "C:"

Interstate 15 South 45%
Interstate 15 North ·25%
State Route 76 West 10%
State Route 76 East 10%
Old Highway 395 North 5%
Old Highway 395 South 5%

Additionally, the proposed Pala Indian gaming facility east of the project area, is expected to
generate approximately 4,202 ADT. The distribution of these trips, taken from the report prepared
by Linscott, Law and Greenspan, June 15, 1995, adds 76 AM trips (48 inbound and 28 outbound)
and 450 PM trips (191 inbound and 259 outbound). It should be noted that the PM peak for the
gaming facility occurs 2 to 3 hours after the plant experiences it's PM peale

Figure 5 depicts the existing plus short-term cumulative daily traffic volumes in the vicinity of the
proposed project. As shown on Figure 5, State Route 76 between Pankey Road and the Interstate
IS ramps will experience significant increases in daily traffic volumes. The daily traffic volumes
are projected to increase from 4,800 ADT under existing conditions to 15,100 ADT under existing
plus short-term cumulative conditions. It should be noted that the proposed project will add less
than 500 ADT to this segment.

In order to assess the short-term cumulative impacts at the Interstate 15 northbound and
southbound ramp terminals with State Route 76, an analysis was performed under existing plus
snort-term cumulative development conditions with existing lane configurations and stop control on '
the Interstate 15 northbound and southbound off-ramps. Table 3 provides a comparison of the- . ~;:.., j 'I .

) ., ".. ,} \ : ~
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a levels of service at these intersections under existing, existing plus project and existing plus short-
• term cwnulative conditions. As shown on Table 3, it is evident that left turns from the Interstate

15 northbound and southbound off-ramps will experience congestion under existing plus short-term
cumulative AM and PM peak hour conditions. If the northbound and southbound ramp terminals
with State Route 76 were signalized, they would operate at LOS C under both AM and PM peak
hour conditions.

Table 3A shows the results of the worse case analysis for the short term cumulative scenario. As
can be seen between Tables 3 and 3A, there is no change in LOS for the doubling of project trips.

Street Segments (Long Term)

In order to assess the long-range impacts of the project on the surrounding street system, we have
utilized the State Route 76 Corridor Traffic Studies prepared for Caltrans District 11 by Bankston-
Pine Associates. It should be noted that recently approved projects along the State Route 76
corridor were built out and SANDAG Series 7 land use was asswned outside the study area.
Recently approved projects (Hewlett Packard, Lake Rancho Viejo, etc.) were included in these
forecasts. Figure 6 shows the Year 2010 daily traffic volwnes on the street system surrounding the
project. The Caltrans Route Concept Report for State Route 76 is included as Appendix E to this
report.
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. TABLE 3 - INTERSECTION OPERATIONS

EXISTING - EXISTING/PROJECT - EXISTING/SnORT TERM CUMULATIVE

Existing Existing/Projcct ExistinglShort-Tcnn Cumulative

. Left Tum Left Turn Left Turn Left Tum Left Tum Left Tum
from Major from Minor from Major from Minor from Major from Minor

Intersection AM PM AM PM AM PM AM PM AM PM AM PM

SR 7611-15 Northbound Ramps A A C F A A C F B B F F

SR 7611-15 Southbound Ramps A ABC A ABC A A D F.
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TABLE JA - INTERSECTION OPERATIONS

EXISTING - EXISTING/PROJECT - EXISTING/SHORT TERM CUMULATIVE

(WORSE CASE)

Existing ExistingIProjcct Existing/Short-Term Cumulative

Left Tum Left Tum Left Tum Left Tum Left Tum Left Tum
from Major from Minor from Major from Minor from Major from Minor

Intersection AM PM AM PM AM PM AM PM AM PM AM PM

SR 76/1-15 Northbound Ramps A A C' F A A C . F B B F F

SR 76/1-15 Southbound R.1J11PS A ABC A ABC A A D F
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As shown on Figure 6, Pala RoadIState Route 76 was projected to carry approximately 55,000 ADT east of
Interstate 15 to Pankey Road, then decreasing substantially to the east. Pala Road/State Route 76 would require
six travel lanes between Interstate 15 and Pankey Road and four lanes to the east. West of Interstate IS, Pala _
Road/State Route 76 is projected to carry 36,900 ADT. ..

The proposed project is located in Traffic Analysis Zone (TAZ) No. 1175 which is comprised of rural estate,
multiple rural, and intensive agricultural uses. Assuming four dwelling units (DUs) on the project site (one DU
per 20 acres) in the forecast, the proposed project would add approximately 440 daily trips to the street system
over whar was forecast by the County. This is only a 1 to 2 percent increase over the Year 2010 projections.

Traffic Controls

In order to determine if Interstate 15 northbound and southbound ramp terminals with State Route 76 meet the
minimum requirements for installarion oftraflic signals, signal warrants were conducted under existing conditions
using Figure 9-1C from the CaItrans TrafficManual.

Both the northbound and southbound Interstate 15 ramp terminals with State Route 76 currently meet the
minimum warrants for installation of traffic signals. The signal warrant calculation worksheets for these
locations are contained in Appendix D.

Access

The project is proposing access to Pala RoadIState Route 76 approximately 1 mile east of Interstate 15. The
project, in conjunction with Caltrans, is proposing to realign a short radius curve along this segment of highway.
Although a detailed site plan is not available aithis time, we have analyzed access from conceptual drawings.

During the critical AM peak hour, approximately 96 vehicles will enter and exit the project site, splitting evenly -._
between inbound and outbound movements. Since most project-related truck traffic will orient to and from the ..
west, it will be necessary to widen Pala RoadIState Route 76 at the project access to allow for a left-tum pocket
(eastbound) and an acceleration lane (westbound) to minimize interruption of flow and enhance safety on this
facility. Figure 7 shows a conceptual design for the project access driveway onto Pala Road/Stare Route 76.
Upon project approval, actual design for the project access driveway onto Pala RoadIState Route 76 should be
prepared for Caltrans and the County Traffic Engineer review and approval. Appropriate warning signs andlor
lights should also be installed on Pala Road/State Route 76 in advance of the project access to warn motorists of
slower moving vehicles .

. ., .:.
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Because traffic safety is a major concern on this segment ofPala RoadIState Route 76, we have examined recent .
accident statistics compiled by CaltIans. In 1986, there were five accidents between Interstate IS and Cole Grade

_ Road (12 miles east of project access drive) with zero fatalities. According to CaltIans (Hughes, September
• 1987), the expected rate was 2.16 accidents per million vehicle miles (ACC/MVM) while the aetual rate was

3.20 ACCI.MVM. This appears to be substantial, however, only one of the five accidents involved more than one
vehicle. This leads us to believe tha1 the primary cause of the accidents was not vehicle volumes but other factors,
such as travel speed, short radius curves, or other roadway conditions. Therefore, realigning the curve along the
project frontage may help to decrease the overall accident rate and enhance safety on this roadway in the project
vicinity.
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MlTIGA TION MEASURES

The proposed Pankey Ranch Mine will add 514 ADT including 452 truck trips (worse case: 1028 ADT including e
966 truck trips) on Pala Road/State Route 76 east of Interstate 15. Although this facility currently carries an
above-average percentage of heavy vehicles (15 percent), the level of service will continue at acceptable levels
(LOS C) with the additional project trips. The Lake Ranch Viejo residential project (south of State Route 76 and
east of Interstate 15) and the Pala Indian gaming facility will collectively add 12,364 ADT to the SUITOUDding
street system and cumularively deteriorate levels of service along State Route 76 and the Interstate 15 ramps with
State Route 65.

Also, the Interstate 15 northbound and southbound on- and off-ramps with Pala Road!State Route 76 will
continue to operate within the capacity with and without the project. However, short-term cumulative and long-
range forecasts (Year 2010) indicate the need for future improvements (including signalization of the ramps and
widening of Pala Road/State Route 76), and the project should contnbute to those on a fair-share basis in
accordance with County policy. Short-term improvements, including lengthening of the left-tum pocket to
southbound Interstate 15, shall be determined by Caltrans.

Since the project is proposing access onto a state highway, the ?ecessary permits should be secured, and actual
design coordinated with Caltrans and the County Traffic Engineer. Pala Road/State Route 76 will require
....idening to accommodate an eastbound left-tum pocket at the project access and a westbound accelerarion lane.
Appropriate warning signs should also be installed east and west of the project's access drive on Pala Road!State
Route 76 to warn motorists of slow moving vehicles. There are no significant adverse unmitigable traffic-related
impacts which have been identified resulting from the completion of this project and proposed under the
assumptions made in this analysis. -

(
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A SOUTHLAND CAR COUNTERS
~ VEHICLE AND MANUAL COUNTS

N-S STREET:. 1-15 SB OFF DATE: 12/14/95 CITY: SAN DIEGO
RAMPS

E-W STREET: 76 DAY: THlJRSDAY
PROJECT# 0200002P

==-= -
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL

LANES: 0.5 0.5 1 1 1 1 1

2:00 PM
15 PM
30 PM
45 PM

3:00 PM
15 PM
30 PM
45 PM

4:00 PM 1 0 72 100 73 15 120 381
15 PM 4 0 58 135 70 21 97 385
30 PM 2 0 59 105 67 18 111 362
5 PM 1 0 88 102 52 15 116 374

A~. J PM 4 0 104 156 57 12 124 457
~ 15 PM 3 0 79 163 53 10 120 428

30 PM 3 0 82 90 59 7 124 365
45 PM 2 0 80 III 50 8 III 362

6:00 PM
15 PM
30 PM
45 PM

=============================================================================
TOTAL NL NT NR SL ST SR· EL ET ER WL WT WR TOTAL
VOLUMES = 0 0 0 20 0 622 0 962 481 106 923 0 3114
PM Peak Hr Begins at 445 PM

PEAK
VOLUMES = 0 0 0 11 0 353 0 511 221 44 484 0 1624
ADDITIONS:1-WAY STOP, SB

f
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SOUTHLAND CAR COUNTERS
VEHICLE AND MANUAL COUNTS e

N-S STREET: I-IS SB OFF DATE: 12/14/95 CITY: SAN DIEGORAMP .
E-W STREET: 76 DAY: THURSDAY

PROJECT# 0200002A

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
LANES: 0.5 0.5 1 1 1 1 1

=============================================================================
6:00 AM
15 AM
30 AM
45 AM

7:00 AM 2 0 88 44 62 16 33 245
15 AM 3 0 87 71 73 21 49 304
30 AM 0 0 89 86 91 26 64 356
45 AM 2 0 59 69 77 19 54 280

8:00 AM 6 0 48 67 71 .18 47 257
15 AM 4 1 62 65 65 16 65 278
30 AM 7 0 70 62 - 61 12 78 290
45 AM 7 0 63 64 60 11 63 268
10 AM (
15 AM _
30 AM •
45 AH

10:00 AM
15 AM
30 AM
45 AM

=============================================================================
TOTAL NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
VOLUMES = 0 0 0 31 1 566 0 528 560 139 453 0 2278
AM Peak Hr Begins at 715 AM

PEAK
VOLUHES = 0 0 0 11 0 283 0 293 312 84 214 0 1197
ADDITIONS:I-WAY STOP, SB

it
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~ SOUTHLAND CAR COUNTERS
~ VEHICLE AND ~~NUAL COUNTS

N-S STREET: 1-15 NB OFF DATE: 12/14/95 CITY: SAN DIEGO
RAMP

E-W STREET: 76 DAY: THURSDAY PROJECT# 0200001A
,============,=-=========== - - -----

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL

LANES: 0.5 0.5 1 1 1 1 0

6:00 AM
15 AM
30 AM
45 AM

7:00 AM 47 0 13 52 15 30 1 158
15 AM 58 0 14 61 18 33 2 186
30 AM 52 1 15 62 20 29 3 182
45 AM 42 0 19 54 22 25 5 167

8:00 AM 39 0 16 46 19 27 2 149
15 AM 36 0 8 46 16 32 4 142
30 AM 40 0 10 51 13 31 5 150

. .5 AM 44 0 15 49 11 37 8 164
~ l.. 0 AM
• 15 A..1>1

30 AH
45 AM

10:00 AM
15 AM
30 AM
45 AM

TOTAL NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
VOLUMES = 358 1 110 0 0 0 421 134 0 0 244 30 1298

N~ Peak Hr Begins at 700 AM

PEAK'
VOLUMES = 199 1 61 0 0 0 229 75 0 0 117 11 693

ADDITIONS:1-WAYSTOP, NB
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SOUTHLAND CAR COUNTERS
VEHICLE AND MANUAL COUNTS e

N-S STREET: 1-15 NB OFF DATE: 12/14/95 CITY: SAN DIEGO
RAMPS

E-W STREET: 76 DAY: THURSDAY
PROJECT# 0200001P

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL

LANES: 0.5 0.5 1 1 1 1 0

2:00 PM
15 PM
30 PM
45 PM

3:00 PM
15 PM
30 PM
45 PM

4:00 PM 80 0 8 87 29 50 4 258
15 PM 74 0 7 89 30 45 2 247
30 PM 84 -{) 3 94 26 42 4 .253
45 PM 86 0 4 99 28 41 4 26(-·

5:00PM 94 0 3 11930 40 4 29
15 PM 97 0 6 86 32 41 3 265 _
30 PM 92 C 5 87 28 40 2 254 •
45 PM 76 0 4 98 24 32 0 234

6:00 PM
15 PM
30 PM
45 PM

=============================================================================
TOTAL NL NT NR SL ST SR EL. ET ER WL WT WR TOTAL
VOLUMES = 683 0 40 0 0 0 759 227 0 0 331 23 2063

PM Peak Hr Begins at 445 PM
PEAK
VOLUMES = 369 0 18 0 0 0 391 118 0 0 162 13 1071
ADDITIONS:I-WAY STOP, NB

~
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Level of Service Concept

a The 1994 Highway Capacity Manual (Special Report No. 209) published by the Transportation Research
• Board establishes a system by which highway facilities are examined for their adequacy to handle traffic

volumes. The terminology "Level of Service" is used to provide a "qualitative" evaluation based on certain
"quantitative" calculations which are related to empirical values.

Level of Service for Unsignalized Intersections

The level of service for unsignalized intersections is a function of the average delay experience by the
vehicles using the intersection. Table 1 describes the level of service criteria for unsignalized intersections
as derived from the 1994 Highway Capacity Manual.

Tahle 1
Lxvi:L OF SERVICE CRrn:R1A

FOR Two WAY SlOP CONlRou.m ANDAu. WAY SroP CONlRou.m
1NTE:RsECllONS

Level of Service Average Total Delay
(seclveb)

A ~
B >5 and <10

C >10 and 520 .
D >20and;90

E >30and~Se '- F ~S

Level of Service for Signalized Intersections

Level of service for signalized intersections is also defined in terms of delay, which is a measure of driver
discomfort, frustration, fuel consumption, and loss of travel time. Specifically, level of service criteria are
stated in terms of the Average Stopped Delay per vehicle for various movements within the intersection.
The criteria for the various Level of Service designations are given in the following table.

Table 2
L1:vEL OF SER"CE CRrn:R1A

FOR SlCNA1JZED !J-,TERSECllONS

Level of Service Average Total Delay
(seclveb)

A 5.0 or less
B 5.1·15.0
C 15.1 - 25.0
D 25.1·40.0
E 40.1 - 60.0
F 60.1 or greater

Level of Service Descriptionse Following are brief descriptions of the six Levels of Service designations as reported in the 1985 Highway
Capacity Manual: .. () 0 6 5 9 0



Level of Service A describes operations with very low delay i.e., less than 5.0 seconds per vehicle. This
occurs when progression is extremely favorable and most vehicles arrive during the green phase and do not
stop at all. Short cycle lengths may also contribute to low delay.

Level of Service B describes operations with delay in the range of 5.1 to 15.0 seconds per vehicle. This e
generally occurs with good progression and/or short cycle lengths. More vehicles stop than for LOS A,
causing higher levels of average delay.

Level of Service C describes operations with delay in the range of 15.1 to 25.0 seconds per vehicle. These
higher delays may result from fair progression and/or longer cycle lengths. Individual cycle failures may
begin to appear at this level of service. The number of vehicles stopping is significant, although many still
pass through the intersection without stopping.

Level of Service D describes operations with delay in the range of 25.1 to 40.0 seconds per vehicle. At
LOS D, the influence of congestion becomes more noticeable. Longer delays may result from some
combination of unfavorable progression, long cycle lengths, or high VIC ratios. Many vehicles stop, and
the proportion of vehicles not stopping declines. Individual cycle failures are noticeable.

Level of Service E describes operations with delay in the range of 40.1 to 60.0 seconds per vehicle and is
considered to be the limit of acceptable delay. These high delay values generally indicate poor progression,
long cycle lengths, and high VIC ratios. Individual cycle failures are frequent occurrences.

Level of Service F describes operations with delay in excess of 60.0 seconds per vehicle. This is consid-
ered to be unacceptable to most drivers. This condition often occurs with over saturation, i.e., arrival flow
rates exceed the capacity of the intersection. It may also occur at high VIC ratios below 1.00 with many
individual cycle failures. Poor progression and long cycle lengths may also be major contributing causes to (
such delay levels. - e
Delay is a complex measure, and is dependent on a number of variables, including the intersection turning
volumes, the number of lanes for each approach to the intersection, the quality of Traffic Signal
progression, the cycle length, the Green time to Cycle length ratio (gIC), and the Volume to Capacity Ratio
011C) for the lane group or approach in question. Intersection Capacity, Level of Service and delay are
thus dependent upon a number of factors, including the following:

- Area type
- Intersection geometries
- Parking conditions
- Bus stop location and activity
- Traffic signal operation
- Vehicle mix
- Peak hour factor

•
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Center For MicrocomputersIn Transportation
HCS: UnsignalizedIntersection Release 2.1 Page 1

~ ****************************************************************
File Name •..............•NBEXWOAM.HCO
streets: (N-S)I-15 NorthboundRamp (E-W) SR 76/Pala Road
Major street Direction EW
Length of Time Analyzed 60 (min)
Analyst.......•••..•.••.••D. Krauth
Date of Analysis......•.••12/14/95
Other Information•.....••.AM Peak - Existingwithout Project
Two-way stop-controlledIntersection

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 1 1 0 0 1< 0 1 1< 0 0 0 0
Stop/Yield N N
Volumes 229 75 117 11 199 1 61
PHF 62 22 33 5 58 1 19
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15 15 15 15 15 15 15
PCE's 1.1 1.1 1.1 1.1 1.1 1.1 1.1------------------------------------------------------------------------

e ...::. AdjustmentFactors
Vehicle critical Follow-up
Maneuyer Gap (tg) Time (tf)-----------------------------------~------------------------------Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

(
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Center For MicrocomputersIn Transportation
HCS: UnsignalizedIntersection Release 2.1 Page 2 ~
**************************************************************** ,.,

WorkSheet for TWSC Intersection--------------------------------------------------------Step 1: RT from Minor street NB SB--------------------------------------------------------conflictingFlows: (vph) 75
Potential Capacity: (pcph) 1269
Movement Capacity: (pcph) 1269
Prob. of Queue-free state: 0.93--------------------------------------------------------
Step 2: LT from Major street WB EB--------------------------------------------------------
conflictingFlows: (vph) 128
Potential capacity: (pcph) 1490
Movement Capacity: (pcph) 1490
Prob. of Queue-free state: 0.82--------------------------------------------------------
step 3: TH from Minor street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 432

- Potential Capacity: (pcph) 647
capacity Adjustment Factor. [due to Imped~ngMovements 0.82 '
Movement Capacity: (pcph) 528 ~
Prob. of Queue-free state: 1.00 ,.,--------------------------------------------------------
Step 4: LT from Minor street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 426
Potential Capacity: (pcph) 600
Major LT, Minor TH
ImpedanceFactor: 0.82
Adjusted Impedance Factor: 0.82
Capacity Adjustment Factor
due to ImpedingMovements· O.82
Movement Capacity: (pcph) 490--------------------------------------------------------

it
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e Center For Microcomputers In Transportation
HCS: unsignalized Intersection Release 2.1 Page 3
****************************************************************

Intersection Performance Summary
FlowRateMovecap .SharedCapAvg.Total Delay

Movement ·v(pcph) Cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
NB L 255 490 15.2 C
NB T 1 528> > > 11.6
NB R 84 1269 > 1248 > 3.1 > A
EB L 273 1490 3.0 A 2.2

Intersection Delay = 5.4

eC
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Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1 ~
**************************************************************** •
File Name NBEXWOPM.HCO
streets: (N-S) I-15 Northbound Ramp (E-W) SR 76/Pala Road
Major street Direction•... EW
Length of Time Analyzed... 60 (min)
Analyst..........•.....••• D. -Krauth
Date of Analysis.•........ 12/14/95
Other Information•.•••.... PM Peak - Existing without Project
Two-way stop-controlled Intersection

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

No. Lanes 1 1 0 0 1< 0 1 1< 0 0 0 0
stop/Yield N N
Volumes 391 118 162 13 369 0 18
PHF 119 32 41 4 97.95 6
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15 15 15 15 15 15 15 _
PCE's 1.15 1.1 1.1 1.1 1.1 1.1 1.1--------------------------------------------------------------------~ ,

.- -
Adjustment Factors

Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

~
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, Center For MicrocomputersIn Transportation
~, HCS: UnsignalizedIntersection Release 2.1 Page 2
~ i ************.***.~***.****************.********.*******.*******.

, WorkSheetfor TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor·Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 118
Potentialcapacity: (pcph) 1207
Movement Capacity: (pcph) 1207
Probe of Queue-freeState: 0.98--------------------------------------------------------
Step 2: LT from Major Street WB EB--------------------------------------------------------ConflictingFlows: (vph) 175
Potentialcapacity: (pcph) 1415
Movement Capacity: (pcph) 1415
Probe of Queue-freeState: 0.61--------------------------------------------------------
Step 3: TH from Minor Street NB SB--------------------------------------------------------
conflictingFlows: (vph) 684
PotentialCapacity: (pcph) 477

" capacity AdjustmentFactor~ L due to ImpedingMovements o.61
.. Mcvement Capacity: (pcph) 293

Pr~b. of Queue-freeState: 1.00--------------------------------------------------------
Step 4: LT from Minor Street NB SB--------------------------------------------------------
conflictingFlows: (vph) 678
PctentialCapacity:,(pcph) 429
~ajor LT, Minor TH
ImpedanceFactor: 0.61
Adjusted I~pedanceFactor: 0.61
capacityAdjustmentFactor
due to ImpedingMovements 0.61
Movement capacity: (pcph) 263--------------------------------------------------------

e ,:.:.~.}(;;,006596'



Center For Microcomputers In Transportation
HCS: unsignalized Intersection Release 2.1 Page 3 ~
********************************~******************************* ..,

Intersection Performance Summary
FlowRate MoveCap. SharedCap Avg.Total Delay

Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
NB L 427 263 * F

*NB R 26 1207 > 1207 > 3.0 > A
EB L 547 1415 4.1 A 3.2

Intersection Delay = 396.8

* The calculated delay was greater than 999.9 sec.

( e
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~ Center For MicrocomputersIn Transportation
.., HCS: UnsignalizedIntersection Release 2.1 Page 1

.****************************************************************
File Name SBEXWOAM.HCO
streets: (N-S)1-15 SouthboundRamp (E-W)SR 76/Pala Road
Major Street Direction EW
Length of Time Analyzed 60 (min)
Analyst........•.•••.•...• D. Krauth
Date of Analysis•....••...12/14/95
Other Information••.......AM Peak - Existingwithout Project
Two-way stop-controlledIntersection

===,
Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 0 1 1 1 1 0 0 0 0 0> 1 1
stop/Yield Y N
Volumes 293 312 84 214 11 0 283
PHF 86 91 26 64 6 •95 89
Grade 0 0 0 0
MC's (%) 0 .0 0 0 0 0 0
su/RV's (% ) 0 0 0 0 0 0 0
CV's (%) 15 0 0 15 _ 0 0 0
PCE's 1.1 1.1 1.1 1.1 1.1 1.1 1.1

C- ----------------------------------------------------------------------~-e
AdjustmentFactors

Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

I
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Center For MicrocomputersIn Transportation
HCS: UnsignalizedIntersection Release2.1 Page 2 ~
**************************************************************** ~

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 214
PotentialCapacity: (pcph) 1079
Movement Capacity: (pcph) 1079
Prob. of Queue-freeState: 0.64--------------------------------------------------------Step 2: LT from Major street WE EB--------------------------------------------------------
ConflictingFlows: (vph) 293
PotentialCapacity: (pcph) 1243
Movement Capacity: (pcph) 1243
Prob. of Queue-freeState: 0.91--------------------------------------------------------
step 3: TH from Minor streetNB 5B--------------------------------------------------------
ConflictingFlows: (vph) 591_
Potentialcapacity: (pcph) 534
capacityAdjustmentFactor (
due to ImpedingMovements 0.91·· - ~
Movement Capacity: (pcph) 485 ~
Prob. of Queue-freeState: 1.00--------------------------------------------------------
step 4: LT from Minor street NB 53--------------------------------------------------------ConflictingFlows: (vph) 591
PotentialCapacity: (pcph) 482
Major LT, Minor TH
ImpedanceFactor: 0.91
Adjusted ImpedanceFactor: 0.91
CapacityAdjustmentFactor
due to ImpedingMovements 0.91
MovementCapacity: (pcph) 438--------------------------------------------------------

•
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Center For Microcomputers In Transportation
~ HCS: Unsiqnalized Intersection Release 2.1 Page 3
~ ****************************************************************

Intersection Performance Summary
FlowRate·Movecap SharedCap Avg.Total Delay

Movement v(pcph) cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
SB L 26 438 > 438 > 8.7 > B

5.5
SB R 392 1079 5.2 B
WB L 114 1243 3.2 A 0.9

Intersection Delay = 1.8

- _.-

•
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Center For MicrocomputersIn Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1 ~

• z ••• *************.*.*-****** ****.* *** **** ***** **** ******* **** ****** ***** •
File Name ..•.............SBEXWOPM.HCO
streets: (N-S) I-15 SouthboundRamp (E-W) SR 76/Pala Road
Major Street Direction EW
Length of Time Analyzed 60 (min)
Analyst..........•....•.... D. Krauth
Date of Analysis....•.....12/14/95
Other Information•••......PM Peak - Existingwithout Project
Two-way stop-controlledIntersection

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

No. Lanes 0 1 1 1 1 0 0 0 0 0> 1 1
stop/Yield Y N
.Volumes . 511 221 44 484 11 0 353
PHF 163 59 15 124 4 .95 104
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15 0 0 15 0 0 0
PCEI s -- 1.1 1.1 1.1 1.1 1.1 1.1 1.1---------------------------------------------------------------------i -AdjustmentFactors
Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

•
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Center For Microcomputers In Transportation
~ HCS: Unsignalized Intersection Release 2.1 Page 2
~***********~****************************************************

WorkSheet for TWSC Intersection--------------------------------------------------------
step 1: RT from Minor street NB SB--------------------------------------------------------Conflicting Flows: (vph) 484
Potential capacity: (pcph) 787
Movement Capacity: (pcph) 787
Prob. of Queue-free state: 0.42--------------------------------------------------------step 2: LT from Major street WB EB--------------------------------------------------------Conflicting Flows: (vph) 511
Potential capacity: (pcph) 979
Movement Capacity: (pcph) 979
Prob. of Queue-free state: 0.93--------------------------------------------------------
step 3: TH from Minor street NB SB--------------------------------------------------------conflicting Flows: (vph) _ 1039
Potential Capacity: (pcph) 311
,Capacity Adjustment Factor

~ L due to Impeding Mov~ments 0.93
~ Movement Capacity: (pcph) 290

Prob. of Queue-free state: 1.00--------------------------------------------------------
step 4: LT from Minor street NB SB--------------------------------------------------------
Conflicting Flows: (vph) 1040
Potential Capacity: (pcph) .265
Major LT, Minor TH
Impedance Factor: 0.93
Adjusted Impedance Factor: 0.93
Capacity Adjustment Factor
due to Impeding Movements 0.93
Movement Capacity: (pcph) 247--------------------------------------------------------

I
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Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 3 ~
**************************************************************** ~

Intersection Performance Summary
FlowRateMoveCap SharedCap Avg.Total Delay

Movement v(pcph) ~(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
SB L 18 247 > 247 > 15.7 > C

11.1
SB R 458 787 10.9 C
WB L 66 979 3.9 A 0.3

Intersection Delay = 2.8

(

e
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e Center For Microcomputers In Transportation
( HCS: Unsignalized Intersection Release-2.1 Page 1
_l ****************************************************************

File Name .....•.......... NBEXWAM.HCO
streets: (N-S) 1-15 Northbound Ramp (E-W) SR 76/Pala Road
Major street Direction EW
Length of Time Analyzed 60 (min)
Analyst.....••.••........• D. Krauth
Date of Analysis......••.. 12/14/95
Other Information AM Peak - Existing with Project
Two-way stop-controlled Intersection

= ~-=====
Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 1 1 0 0 1< 0 1 1< 0 0 0 0
stop/Yield N N
Volumes 229 92 160 23199 1 87
PHF 62 .95 .95 .95 .95 1 .95
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15 15 15 15 15 15 15
PCE's 1.1 1.1 1.1 1.1 1.1 1.1 1.1------------------------------------------------------------------------e~

Adjustment Factors
Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

I
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Center For MicrocomputersIn Transportation
HCS: UnsignalizedIntersection Release 2.1 Page 2 ~

.. ~*************************************************************** ,.,

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor Street NB SB--------------------------------------------------------
conflictingFlows: (vph) 92
PotentialCapacity: (pcph) 1244
Movement Capacity: (pcph) 1244
Prob. of Queue-freeState: 0.92--------------------------------------------------------
step 2: LT from Major street WB EB--------------------------------------------------------
ConflictingFlows: (vph) 183
Potentialcapacity: (pcph) 1402
Movement Capacity: (pcph) 1402 .
Prob. of Queue-free state: 0.81--------------------------------------------------------
Step 3: TH from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (VEh) 504
PotentialCapacity: (pcphY 593
CapacityAdjustment Factor
due to ImpedingMovements 0.81
Movement Capacity: (pcph) 478 ~
Prob. of Queue-freestate: 1.00 ~--------------------------------------------------------
Step 4: LT from Minor.street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 492
PotentialCapacity: (pcph) 549
Major LT, Minor TH
ImpedanceFactor: 0.81
Adjusted ImpedanceFactor: 0.81
CapacityAdjustmentFactor
due to ImpedingMovements· 0.81
Movement Capacity: (pcph) 442--------------------------------------------------------

•
( 00660t e



~ Center For Microcomputers In Transportation
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***************************~************************************

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------NB L 230 442 16.9 C
NB T 1 478 > > > 12.3
NB R 101 1244 > 1225 > 3.2 > A
EB L 273 1402 3.2 A 2.3

Intersection Delay = 5.4

-
eL-
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*******~******************************************************** ~
File Name NBEXWPM.HCO
streets: (N-S) I-15 NorthboundRamp (E-W) SR 76/Pala Road
Major street Direction•... EW
Length of Time Analyzed... 60 (min)
Analyst........• ..•...•... D. Krauth
Date of Analysis 12/14/95
Other Information PM Peak - Existingwith Project
Two-way stop-controlledIntersection

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 1 1 0 0 1< 0 1 1< 0 0 0 0
stop/Yield N N
Volumes 391 118 162 13 369 0 18
PHF 119 32 41 4 97 .95 6
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15 15 15 15 15 15 15
PCE's 1.1 1.1 1.1 1.1 1.1 1.1 1.1---------------------------------------------------------------------7 -_

AdjustmentFactors
Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

.~
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~****************************************************************

WorkSheetfor TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor Street NB SB--------------------------------------------------------ConflictingFlows: (vph) 118
PotentialCapacity: (pcph) 1207
Movement capacity: (pcph) 1207
Prob. of Queue-freeState: 0.98--------------------------------------------------------Step 2: LT from Major Street WB EB--------------------------------------------------------ConflictingFlows: (vph) 175
PotentialCapacity: (pcph) 1415
Movement Capacity: (pcph) 1415
?rob. of Queue-freeState: 0.63"--------------------------------------------------------
Step 3: TH from Minor street NB SB--------------------------------------------------------

__ conflictingFlows: (vph) 684
PotentialCapacity: (pcph) 477
capacityAdjustmentFactor

~ '- due to ImpedingMovements 0.63
,.,"- Movement capacity: (pcph) 300

Prob. of Queue-freestate: 1.00--------------------------------------------------------
step 4: LT from Minor street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 678
PotentialCapacity: (pcph) 429
Major LT, Minor TH
ImpedanceFactor: 0.63
Adjusted ImpedanceFactor: 0.63
capacityAdjustmentFactor
due to ImpedingMovements 0.63
Movement Capacity: (pcph) 270--------------------------------------------------------

e ';:;006608
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- . **************************************************************** ~

Intersection Performance Summary
FlowRate MoveCap Sharedcap Avg.Total Delay

Movement • (pcph) cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
NB L 427 270 * F

*NB R 26 1207 > 1207 > 3.0 > A
EB L 524 1415 4.0 A 3.1

Intersection Delay = 371.2

* The calculated delay was greater than 999.9 sec.

- .
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~ .****************************************************************

File Name SBEXWAM.HCO
streets: (N-S) 1-15 SouthboundRamp (E-W)SR 76/Pala Road
Major Street Direction•... EW
Length of Time Analyzed... 60 (min)
Analyst..........•.••..... D. Krauth
Date of Analysis 12/14/95
Other Information AM Peak - Existingwith Project
Two-way stop-controlledIntersection

Eastbound Westbound Northbound SouthboUnd
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 0 1 1 1 1 0 0 0 0 0> 1 1
Stop/Yield Y N
Volumes . 298 312 110 219 23 0 283
PHF .95 91 .95 .95 .95 •95 .95
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 ·0· 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15 0 0 15 0 ·0 0
PCE's 1.1 1.1 1.1 1.1 1.1- 1.1 1.1-------------------------------------------------------------------------~

AdjustmentFactors
Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

e .'OV661C
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**************************************************************** ~

WorkSheet for TWSC Intersection--------------------------------------------------------
step 1: RT from Minor.street NB SB--------------------------------------------------------
Conflicting Flows: (vph) 219
Potential Capacity: (pcph) 1072
Movement Capacity: (pcph) 1072
Probe of Queue-free State: 0.69--------------------------------------------------------step 2: LT from Major Street WB EB--------------------------------------------------------
Conflicting Flows: (vph) 298
Potential capacity: (pcph) 1236
Movement Capacity: (pcph) 1236
Probe of Queue-free State: 0.90--------------------------------------------------------
Step 3: TH from Minor street NB SB--------------------------------------------------------
conflicting Flows: (vph) 627
Potential Capacity: (pcph) 511
Capacity Adjustment Factor i
due to Impeding Movements O.90 I ••••

Movement Capacity: (pcph) 458 ~
Probe of Queue-free State: 1.00 ~--------------------------------------------------------
Step 4: LT from Minor street NB SB--------------------------------------------------------
Conflicting Flows: (vph) 627
Potential Capacity: (pcph) 459
Major LT, Minor TH
Impedance Factor: 0.90
Adjusted Impedance Factor: 0.90
capacity Adjustment Factor
due to Impeding Movements 0.90
Movement Capacity: (pcph) 411--------------------------------------------------------

•
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~ ****************************************************************

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
SB L 26 411 > 411 > 9.4> B

5.2
SB R 328' 1072 4.8 A
WE L 128 1236 3.2 A 1.0

Intersection Delay = 1.8

eL
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**************************************************************** . ~
File Name SBEXWPM.HCO
Streets: (N-S) I-15 Southbound Ramp (E-W) SR 76/Pala Road
Major Street Direction EW
Length of Time Analyzed 60 (min)
Analyst................... D. Krauth
Date of Analysis 12/14/95
Other Information PM Peak - Existing with Project
Two-way Stop-controlled Intersection

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 0 1 1 1 1 0 0 0 0 0> 1 1
stop/Yield Y N
Volumes 511 221 44 484 11 0 353
PHF 163 59 15 124 4 .95 104
Grade 0 0 0 0
MC I S (% ) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) ~5 0 0 15 0 0 0
PCE's 1.1 1.1 1.1 1.1 -- 1.1 1.1 1.1---------------------------------------------------------------------1- .---e

Adjustment Factors
Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)---------------------~--------------------------------------------Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

•
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~ ****************************************************************

WorkSheet for TWSC Intersection--------------------------------------------------------
step 1: RT from Minor Street NB SB--------------------------------------------------------
Conflicting Flows: (vph) 484
Potential Capacity: (pcph) 787
Movement capacity: (pcph) 787
Prob. of Queue-free State: 0.42--------------------------------------------------------
Step 2: LT from Major Street WB EB--------------------------------------------------------. .
Conflicting Flows: (vph) 511
Potential Capacity: (pcph) 979
Movement Capacity: (pcph) 979
Prob. of Queue-free State: 0.93--------------------------------------------------------
step 3: TH from Minor Street NB SB--------------------------------------------------------
conflicting Flows: (vph) 1039
Potential Capacity: (pcph) 311--

. Capacity Adjustment Factor
~ C due to Impeding Movements 0.93
~ - Movement Capacity: (pcph) 290

Prob. of Queue-free State: 1.00--------------------------------------------------------
Step 4: LT from Minor. Street NB SB--------------------------------------------------------
Conflicting Flows: (vph) 1040
Potential Capacity: (pcph) 265
Major LT, Minor TH
Impedance Factor: 0.93
Adjusted Impedance Factor: 0.93
capacity Adjustment Factor
due to Impeding Movements' 0.93
Movement Capacity: (pcph) 247--------------------------------------------------------

e- ;00661'-1
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**************************************************************** ~

Intersection Performance Summary
FlowRate MoveCap Sharedcap Avg.Total Delay

Movement v(pcph) cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
SB L 18 247 > 247 > 15.7 > C

11.1
SB R 458 787 10.9 C
WB L 66 979 3.9 A 0.3

Intersection Delay = 2.8

(.--e
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HCS:Unsignalized Intersection Release 2.1 Page 1e ** ************ ***** ******** ***** *** *** **'******* **** *** *** *******
File Name NBEXW2AM.HCO
streets: (N-S) 1-15 NorthboundRamp' (E-W) SR 76/Pala Road
Major Street Direction EW
Length of Time Analyzed 60 (min)
Analyst.......•.•.•......• D. Krauth
Date of Analysis 12/14/95
Other Information•.•.•.•..AM Peak - Existingwith project (WorseCase)
Two-way stop-controlledIntersection

Eastbound Westbound Northbound southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 1 1 0 0 1< 0 1 1< 0 0 0 0
stop/Yield N 'N
Volumes 229 109' 204 35 199 1 114
PHF 62 .95 .95 .95 .95 1. 95
Grade 0 0 0 0
MC's (% ) 0 0 0 0 0 0 0
SU/RV's (% ) 0 0 0 0 0 0 0
CV's (%) 15 15 15 15 15 15 15
PCE's 1.1 1.1 1.1 1.1 1.1 1.1 1.1------------------------------------------------------------------------

- c...
AdjustmentFactors

Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Ri;ht Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

e ;,;0066le
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.**************************************************************** ~

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 109
PotentialCapacity: (pcph) 1219
Movement Capacity: (pcph) 1219
Prob. of Queue-free State: 0.89--------------------------------------------------------Step 2: LT from Major Street WB EB--------------------------------------------------------ConflictingFlows: (vph) 239
Potential Capacity: (pcph) 1319
Movement Capacity: (pcph) . 1319
Prob. of Queue-free State: 0.79--------------------------------------------------------Step 3: TH from Minor Street NB SB-----------------------_._-------------------------------
ConflictingFlows: (vph) 577
Potential capacity: (pcph) 543-
capacityAdjustment Factor I

due to ImpedingMovements 0.79 \ - e
Movement Capa~ity: (pcph) 431
Prob. of Queue-free State: 1.00--------------------------------------------------------
Step 4: LT from Minor.Street NB SB--------------------------------------------------------ConflictingFlows: (vph) 560
PotentialCapacity: (pcph) 502
Major LT, Minor TH
ImpedanceFactor: 0.79
Adjusted Impedance Factor: 0.79
capacity Adjustment Factor
due to ImpedingMovements 0.79
Movement Capacity: (pcph) 398--------------------------------------------------------

,~!::;,
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~ ****************************************************************

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
NB L 230 398 21.2 D
NB T 1 431 > > > 14.1
NB R 132 1219 > 1202 > 3.4 > A
EB L 273 1319 3.4 A 2.3

Intersection Delay = 5.8

Ce-
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**************************************************************** ~
File Name NBEXW2PM.HCO
streets: (N-S) I-15 Northbound Ramp (E-W) SR 76/Pala Road
Major street Direction EW
Length of Time Analyzed 60 (min)
Analyst............•...... D. Krauth
Date of Analysis 12/14/95
Other Information PM Peak - Existing with Project (Worse Case)
Two-way stop-controlled Intersection

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 1 1 0 0 1< 0 1 1< 0 0 0 0
stop/Yield N N
Volumes 391 118 162 13 369 0 18
PHF 119 32 41 4 97 .95 6
Grade 0 0 0 0
MC's (% ) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15 15 15 15 15 15 15
PCE's 1.1 1.1 1.1 1.1 1.1 1.1 1.1
---------------------------------------------------------------------r --e

Adjustment Factors
Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

•006615, ' .
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~ ****************************************************************

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor Street NB SB--------------------------------------------------------
conflicting Flows: (vph) 118
Pc-:ential Capacity: (pcph) 1207
Kovement cap2city: (pcph) 1207
Prob.of Queu~-free State: 0.98--------------------------------------------------------
Step 2: LT from Major Street WB EB--------------------------------------------------------
Conflicting Flows: (vph) 175
Potential Capacity: (pcph) 1415
Movement capac ;ty: (pcph):- 1415
Prob. of Queue-free State: 0.63--------------------------------------------------------
Step 3: TH from Minor Street NB SB--------------------------------------------------------
conflicting Flows: (vph) 684
Potential Capacity: (pcph) 477
capacity Adjustment Factor

~ L due to Impeding Movements 0.63
~ Movement Capacity: (pcph) 300

Prob. of Queue-free State: 1.00--------------------------------------------------------
Step 4: LT from Minor Street NB SB--------------------------------------------------------. .
Conflicting Flows: (vph) 678
Potential capacity: (pcph) 429-
Major LT, Minor TH
Impedance Factor: 0.63
Adjusted Impedance Factor: 0.63
Capacity Adjustment Factor
due to Impeding Movements 0.63
Movement Capacity: (pcph) 270--------------------------------------------------------

I -
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**********************************~***************************** ~

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
NB L 427 270 * F

*NB R 26 1207 > 1207 > 3.0 > A
EB L 524 1415 4.0 A 3.1

Intersection Delay = 371.2

* The calculated delay was greater than 999.9 sec.

e
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,., ****************************************************************

File Name SBEXW2AM.HCO
streets: (N-S) I-IS Southbound Ramp (E-W) SR 76/Pala Road
Major Street Direction EW
Length of Time Analyzed 60 (min)
Analyst.................•.D. Krauth
Date of Analysis 12/14/95
Other Information•........ AM Peak - Existing with Project (Worse Case)
Two-way stop-controlled Intersection

Eastbound Westbound Northbound Southbound
L T R L T R L T R LT R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 0 1 1 1 1 0 0 0 0 0> 1 1
Stop/Yield Y N
Volumes 303 312 137 224 35 0 283
PHF .95 91 .95 .95 .95 .95 .95
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15· 0 0 15 0 0 0
PCE's 1.1 1.1 1.1 1.1 1.1 1.1 1.1-------------------------------------------------------------------------~

Adjustment Factors
Vehicle Critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40
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**************************************************************** ~

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor Street NB SB--------------------------------------------------------ConflictingFlows: (vph) 224
Potential Capacity: (pcph) 1066
Movement capacity: (pcph) 1066
Prob. of Queue-free State: 0.69--------------------------------------------------------
Step 2: LT from Major Street WE EB--------------------------------------------------------Conflicting Flows: (vph) 303
Potential Capacity: (pcph) 1229
Movement Capacity: (pcph) 1229
Prob. o~ Queue-free State: 0.87--------------------------------------------------------Step 3: TH from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 664

- Potential Capacity: (pcph) 489
Capacity Adjustment Factor {
due to ImpedingMovements 0.87 .
Movement Capacity: (pcph) 426 _ ~
Frob. of Queue-free state: 1.00 ~--------------------------------------------------------
step 4: LT from Minor street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 664
Potential Capacity: (pcph) 437
Major LT, Minor TH
Impedance Factor: 0.87
Adjusted Impedance Factor: 0.87
Capacity Adjustment Factor
due to ImpedingMovements 0.87
Movement capacity: (pcph) 381
--------------------------------------------------------

','I " . . •'_.' .. \
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~ ****************************************************************

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
SB L 41 381 > 381 > 10.6 > C 5.6
SB R 328 1066 4.9 A
WB L 158 1229 3.4 A 1.2

Intersection Delay = 1.9

eL
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**************************************************************** ,.,
File Name SBEXW2PM.HCO
streets: (N-S) I-15 SouthboundRamp (E-W) SR 76/Pala Road
Major Street Direction..•. EW
Length of Time Analyzed 60 (min)
Analyst " D. Krauth
Date of Analysis 12/14/95
Other Information PM Peak - Existing with Project (WorseCase)
Two-way stop-controlledIntersection
============================================================--===========

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 0 1 1 1 1 0 0 0 0 0> 1 1
Stop/Yield Y N
Volumes 511 221 44 484 11 0 353
PHF 163 59 15 124 4 .95 104
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 0 0
SU/RV's(%) 0 0 0 0 0 0 0
CV's (%) 15 0 0 15. 0 0 0
PCE's 1.1 1.1 1.1 1.1 1.1 1.1 1.1--------------------------------------------------------------------_.' -_

AdjustmentFactors
Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40
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~ l ****************************************************************

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 484
Potentialcapacity: (pcph) 787
Movement capacity: (pcph) 787
Prob. of Queue-freeState: 0.42--------------------------------------------------------
Step 2: LT from Major Street WB EB--------------------------------------------------------
ConflictingFlows: (vph) 511
PotentialCapacity: (pcph) 979
Movement capacity: (pcph) 979
P~ob. of Queue-free State: 0.93--------------------------------------------------------Step 3: TH from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 1039
Potentialcapacity: (pcph) 311
CapacityAdjustment Factor

e L due to ImpedingMovements 0.93
- Movement capacity: (pcph) 290

Prob. of Queue-free State: 1.00--------------------------------------------------------
Step 4: LT from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 1040
PotentialCapacity: (pcph) 265
Major LT, Minor TH
ImpedanceFactor: 0.93
Adjusted ImpedanceFactor: 0.93
CapacityAdjustment Factor
due to ImpedingMovements 0.93
Movement Capacity: (pcph) 247--------------------------------------------------------

00662£
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**************************************************************** ~

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) Crn(pcph)Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
SB L 18 247 > 247 > 15.7 > C

11.1
SB R 458 787 10.9 C
WE L 66 979 3.9 A 0.3

Intersection Delay = 2.8

~
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.., ****************************************************************

File Name ••.............. NBFWAM.HCO
streets: (N-S) 1-15 Northbound Ramp (E-W) SR 76/p'alaRoad
Major street Direction EW
Length of Time Analyzed 60 (min)
Analyst...•.;.••.......... D. Krauth
Date of Analysis....•..... 1/18/96
other Information•........ AM Peak - Existing plus Cumulative plus Projec~
Two-way Stop-controlled Intersection
========================================================================

Eastbound Westbound Northbound Southbound
L T R L T R L TR LT R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 1 1 0 0 1< 0 1 1< 0 0 0 0
stop/Yield N N
Volumes 229 140 418 159 199 1 180
PHF 62 .95 .95 .95 .95 1 .95
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 0 0
su/RV's (% ) 0 0 0 0 0 0 0
CV's (%) 15 15 15 15 15 15 15
PCE's 1.1 1.1 1.1 1.1 1.1 1.1 1.1 -------------------------------------------------------------------------

C-e
Adjustment Factors

Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

(
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**************************************************************** ..,

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor street NB SB--------------------------------------------------------
conflictingFlows: (vph) 140
Potential capacity: (pcph) 1176
Movement capacity: (pcph) 1176
Prob. of Queue-free State: 0.82--------------------------------------------------------
Step 2: LT from Major street WB EB--------------------------------------------------------
conflictingFlows: (vph) 577
Potential capacity: (pcph) 910
Movement capacity: (pcph) 910
Prob. of Queue-free state: 0.70--------------------------------------------------------
step 3: TH from Minor Street NB SB--------------------------------------------------------
conflictingFlows: (vph) 946
Potential Capacity: (pcph) 348
Capacity Adjustment Factor i
due to ImpedingMovements 0.70 .
Movement capacity: (pcph) 244 a
Prob. of Queue-free State: 1.00 ..,--------------------------------------------------------
Step 4: LT from Minor street NB SB--------------------------------------------------------
conflictingFlows: (vph) 866
Potential capacity: (pcph) 334
Major LT, Minor TH
ImpedanceFactor: 0.70
Adjusted Impedance Factor: 0.70
capacity Adjustment Factor
due to ImpedingMovements 0.70
Movement Capacity: (pcph) 234--------------------------------------------------------

~
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,., ****************************************************************

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
NB L 230 234 165.7 F
NB T 1 244 > > > 82.8
NB R 208 1176 > 1155 > 3.8 > A
EB L 273 910 5.6 B 3.5

Intersection Delay = 24.7
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HCS: UnsignalizedIntersection Release 2.1 Page 1 ~
**************************************************************** ~
File Name NBFWPM.HCO
streets: (N-S) I-15 Northbound Ramp (E-W) SR 76/Pala Road
Major street Direction EW
Length of Time Analyzed 60 (min)
Analyst..............•.... D. Krauth
Date of Analysis 1/18/96
Other Information PM Peak - Existingplus Cumulativeplus Project
Two-way stop-controlledIntersection

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 1 1 0 0 1< 0 1 1< 0 0 0 0
stop/Yield N N
Volumes 391 318 479 126 369 0 409
PHF 119.95 .95.95 97.95.95
Grade 0 0 0 0
MC's (% ) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15 15 15 15 15 15 15
PCE's 1.1 1.1 1:1 1.1 1.1 1.1 1.1----------------------------------------------------------------------

i

, eAdJustmentFactors
Vehicle Critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

•,
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~ ****************************************************************

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 318
Potential capacity: (pcph) 955
Movement Capacity: (pcph) 955
Prob. of Queue-free State: 0.50--------------------------------------------------------
Step 2: LT from Major Street WB EB--------------------------------------------------------
ConflictingFlows: (vph) 605
Potential capacity: (pcph) 883
Movement Capacity: (pcph) 883
Prob. of Queue-free State: 0.41--------------------------------------------------------
Step 3: TH from Minor Street NB SB--------------------------------------------------~-----ConflictingFlows: (vph) 1314
Potential Capacity: (pcph) 223 --

, Capacity Adjustment Factor
~ L due to Impeding Movements 0.41
~ Movement capacity: (pcph) 91

Prob. of Queue~free State: 1.00--------------------------------------------------------
Step 4: LT from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 1251
Potential Capacity: (pcph) 200
Major LT, Minor TH
Impedance Factor: 0.41
Adjusted Impedance Factor: 0.41
CapacityAdjustment Factor
due to Impeding·Movements 0.41
Movement Capacity: (pcph) 81--------------------------------------------------------

e'Q06633
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HCS: Unsignalized Intersection Release 2.1 Page 3 ~
**************************************************************** ~

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
NB L 427 81 * F

*NB R 474 955> 955 > 7.5 >B
EB L 524 883 10.0 B 5.5

Intersection Delay = 1271.2

* The calculated delay was greater than 999.9 sec.

r e
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~ HCS: Unsignalized Intersection Release 2.1 Page 1
~ ****************************************************************

File Name SBFWAM.HCO
streets: (N-S) 1-15 Southbound Ramp (E-W) SR 76/Pala Road
Major Street Direction EW
Length of Time Analyzed 60 (min)
Analyst...•............... D. Krauth
Date of Analysis 1/18/96
Other Information AM Peak - Existing plus Cumulative plus Project
Two-way stop-controlled Intersection

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 0 1 1 1 1 0 0 0 0 0> 1 1
stop/Yield Y N
Volumes 303 312 365 222 66 0 283
PHF .95 91 .95 .95 .95 .95 .95
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15 0 0 15 0 0 0
PCE's- 1.1 1.1 1.1 1.1 1.1 1.1 1.1------------------------------------------------------------------------eL.

Adjustment Factors
Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

0066;3p ..,
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Center For MicrocomputersIn Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2 ~
**************************************************************** ~

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 222
Potential Capacity: (pcph) 1069
Movement capacity: (pcph) 1069
Prob. of Queue-free State: 0.69--------------------------------------------------------
Step 2: LT from Major street WB EB--------------------------------------------------------
,ConflictingFlows: (vph) 303
Potential capacity: (pcph) 1229
Movement capacity: (pcph)' 1229
Prob. of Queue-free State: 0.66--------------------------------------------------------
step 3: TH from Minor Street NB SB--------------------------------------------------------
Conflicting Flows: (vph) 890
Potential capacity: (pcph) - 372
capacity Adjustment Factor
due to ImpedingMovements 0.66 e
Movement Capacity: (pcph) 244
P~ob. of Queue-free State: 1.00--------------------------------------------------------
Step 4: LT from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 890
Potential Capacity: (pcph) 323
Major LT, Minor TH
Impedance Factor: 0.66
Adjusted Impedance Factor: 0.66
Capacity Adjustment Factor
due to ImpedingMovements 0.66
Movement capacity: (pcph) 212--------------------------------------------------------

00663£ • e
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~ HCS: Unsignalized Intersection Release 2.1 Page 3
~ ****************************************************************

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
SB L 76 212 > 212 > 26.4 > D

9.4
SB R 328 1069 4.9 A

WB L 422 1229 4.5 A 2.7
Intersection Delay = 3.0

-'-
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HCS: unsignalized Intersection Release '2.1 Page 1 ~
**************************************************************** ~
File Name SBFWPM.HCO
streets: (N-S) I-15 Southbound Ramp (E-W) SR 76/Pala Road
Major Street Direction EW
Length of Time Analyzed 60 (min)
Analyst D. Krauth
Date of Analysis 1/18/96
Other Information PM Peak - Existing plus Cumulative plus Project
Two-way stop-controlled Intersection

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 0 1 1 1 1 0 0 0 0 0> 1 1
stop/Yield Y N
Volumes 530 221 335 510 192 0 353
PHF .95 .95 .95 .95 1 1 1
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 0 0
SU/RV's(%) 0 0 0 0 0 0 0
CV's (%) 15 0 0 15 0 0 0
peE's 1.1 1.l' 1.1 1.1 1.1 1.1 1.1---------------------------------------------------------------------- , ---.e

Adjustment Factors
Vehicle Critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

•
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~ HCS: UnsignalizedIntersection Release"2.1 Page 2

****************************************************************

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 510
PotentialCapacity: (pcph) 764
Movement capacity: (pcph) 764
Prob. of Queue-freestate: 0.49--------------------------------------------------------
step 2: LT from Major Street WB EB--------------------------------------------------------
ConflictingFlows: (vph) 530
Potentialcapacity: (pcph) 958
Movement Capacity: (pcph) 958
Prob. of Queue-free State: 0.59--------------------------------------------------------
step 3: TH from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 1375
Potentialcapacity: (pcph) 207

" CapacityAdjustment Factor
~ L due to Impeding Movements 0.59
~ MovementCapacity: (pcph) 123

Prob. of Queue-freeState: 1.00--------------------------------------------------------
step 4: LT from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 1376
PotentialCapacity: (pcph) 169
Major LT, Minor TH
ImpedanceFactor: 0.59
Adjusted Impedance Factor: 0.59
capacityAdjustment Factor
due to ImpedingMovements 0.59
Movementcapacity: (pcph) 101--------------------------------------------------------

~ 006639
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HCS: Unsignalized Intersection Release 2.1 Page 3 ~
**************************************************************** ..,

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) Crn(pcph)Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
SB L 211 101 > 101 > * > F

777.5
SB R 388 764 9.5 B
WE L 388 958 6.3 B 2.5

Intersection Delay = 167.9

* The calculated delay was greater than 999.9 sec.

r e
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Center For Microcomputers In Transportation
A / HCS: unsignalized Intersection Release 2.1 Page 1
~ ' ****************************************************************

File Name .......•........ NBFW2AM.HCO
streets: (N-S) I-15 Northbound Ramp (E-W) SR 76/Pala Road
Major street Direction EW
Length of Time Analyzed 60 (min)
Analyst. ..•......•.....•.. D. Krauth
Date of Analysis .......•.. 1/18/96
Other Information AM Peak - Existing plus Cumulative plus Projec~

(Worse Case)
Two-way stop-controlled Intersection

Eastbound Westbound Northbound southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 1 1 0 0 1< 0 1 1< 0 0 0 0
stop/Yield N N
Volumes 229 157 462 171 199 1 207
PHF 62 .95 .95 .95 .95 1 .95
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15 15 15 15 15 15 15
PCE's 1. 1 1.1 1.1 1.1 1.-1 1.11. 1-------------------------------------------------------------------------~

Adjustment Factors
Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

e 006641 j;'iH)i)



Center For MicrocomputersIn Transportation
HCS: UnsignalizedIntersection Release 2.1 Page 2 ~
**********+***************************************************** ~

WorkSheet for TWSC Intersection----------------------~---------------------------------Step 1: RT from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 157
Potential Capacity: (pcph) 1153
Movement Capacity: (pcph) 1153
Prob. of Queue-freeState: 0.79--------------------------------------------------------
Step 2: LT from Major Street WB EB--------------------------------------------------------
Conflicting Flows: (vph) 633
Potential Capacity: (pcph) 856
Movement Capacity: (pcph) 856
Prob. of Queue-freeState: 0.68--------------------------------------------------------
Step 3: TH from Minor street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 1019

-Potential Capacity: (pcph) 318
Capacity AdjustmentFactor
due to ImpedingMovements 0.68
Movement Capacity: (pcph) 217 ~
Prob. of Queue-freeState: 1.00 ~--------------------------------------------------------
Step 4: LT from Minor Street NB SB--------------------------------------------------------
conflicting Flows: (vph) 934
Potential capacity: (pcph) 305
Major LT, Minor TH
Impedance Factor: 0.68
Adjusted ImpedanceFactor: 0.68
Capacity AdjustmentFactor
due to ImpedingMovements 0.68
Movement Capacity: (pcph) 208--------------------------------------------------------

~
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~ HCS: Unsignalized Intersection Release 2.1 Page 3

****************************************************************
" .

.Intersection Performance summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
NB L 230 208 321.1 F
NB T 1 217 > > > 147.4
NB R 240 1153 > 1133 > 4.0 > A
EB L 273 856 6.2 B 3.7

Intersection Delay = 43.1

eC

,
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Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1 ~
**************************************************************** ..,
File Name NBFW2PM.HCO
streets: (N-S) I-IS Northbound Ramp (E-W) SR 76/Pala Road
Major Street Direction EW
Length of Time Analyzed 60 (min)
Analyst.............•...•. D. Krauth
Date of Analysis 1/18/96
Other Information PM Peak - Existing plus Cumulative plus Projec1

(Worse Case)
Two-way stop-controlled Intersection

,===
Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 1 1 0 0 1< 0 1 1< 0 0 0 0
stop/Yield N N
Volumes 391 318. 479 226 369 0 409
PHF 119 .95 .95 .95 97 .95 .95
Grade 0 0 0 0
MC's (% ) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15 15 15 15 15 15 15
PCE's 1.1 1.1 1.1 1.1 1.1 1.1 1.1 ---------------------------------------------------------------------_ ..

e
Adjustment Factors

Vehicle Critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

•
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~ Center For MicrocomputersIn Transportation
~ HCS: Unsignalized Intersection Release 2.1 Page 2

****************************************************************

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 318
Potentialcapacity: (pcph) 955
Movement Capacity: (pcph) 955
Prob. of Queue-free State: 0.50--------------------------------------------------------
step 2: LT from Major street WB EB--------------------------------------------------------
ConflictingFlows: (vph) 705
Potentialcapacity: (pcph) 791
Movement Capacity: (pcph). 791
Prob. of Queue-free state: 0.34--------------------------------------------------------
Step 3: TH from Minor Street NB SB---------------------------------------------------~----ConflictingFlows: (vph) 1414
.Potentialcapacity: (pcph) 198
capacityAdjustment Factor

~ - due to ImpedingMovements O.34
• - Movement capacity: (pcph) 67

Prob. of Queue-free State: 1.00--------------------------------------------------------
step 4: LT from Minor Street NB SB--------------------------------------------------------
ConflictingFlows: (vph) 1301
Potentialcapacity: (pcph) 187
Major LT, Minor TH
ImpedanceFactor: 0.34
Adjusted Impedance Factor: 0.34
CapacityAdjustment Factor
due to ImpedingMovements 0.34
Movement Capacity: (pcph) 63--------------------------------------------------------

e 006645:.",;
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*****~********************************************************** ~,

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
NB L 427 63 * F

*
NB R 474 955 > 955 > 7.5 > B

EB L 524 791 13.4 C 7.4
Intersection Delay = 1638.8

* The calculated delay was greater than 999.9 sec.

t~~'e
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~ Center For Microcomputers In Transportation
.., HCS: Unsignalized Intersection Release 2.1 Page 1

****************************************************************
File Name SBFW2AM.HCO
streets: (N-S) 1-15 Southbound Ramp (E-W) SR 76/Pala Road
Major Street Direction EW
Length of Time Analyzed 60 (min)
Analyst....•.....•........D. Krauth
Date of Analysis..•....... 1/18/96
Other Information AM Peak - Existing plus Cumulative plus ?rojec1

(Worse Case)
Two-way stop-controlled Intersection

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No~ Lanes 0 1 1 1 1 0 0 0 0 0> 1 1
Stop/yield Y N
Volumes 308 312 392 227 78 0 283
PHF .95 91 .95 .95 .95 .95 .95
Grade 0 0 0 0
MC's (% ) 0 0 0 0 0 0 0
SU/RV's (%) 0 0 0 0 0 0 0
CV's (%) 15 0 0 15 0 0 0
PCE's 1.1 1.1 1.1 1.1 -, 1.1 1.1 1.1------------------------------------------------------------------------e::.-

Adjustment Factors
Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

00664';: .e .,
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HCS: Unsignalized Intersection Release 2.1 Page 2 ~
**************************************************************** , ,

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor Street NB SB--------------------------------------------------------
Conflicting Flows: (vph) 227
Potential Capacity: (pcph) 1062
Movement Capacity: (pcph) 1062
Prob. of Queue-free State: 0.69--------------------------------------------------------Step 2: LT from Major street WB EB--------------------------------------------------------conflicting Flows: (vph) 308
Potential Capacity: (pcph) 1223
Movement Capacity: (pcph) 1223
Prob. of Queue-free State: 0.63--------------------------------------------------------Step 3: TH from Minor street NB SB--------------------------------------------------------Conflicting Flows: (vph) 927
Potential Capacity: (pcph) 356
capacity Adjustment Factor :
due to Impeding Movements 0.63 ~ ~
Movement capacity: (pcph) 224 ~ ,.,
Prob. of Queue-free State: 1.00--------------------------------------------------------
Step 4: LT from Minor street NB SB--------------------------------------------------------Conflicting Flows: (vph) 927
Potential Capacity: (pcph) 308
Major LT, Minor TH
Impedance Factor: 0.63
Adjusted Impedance Factor: 0.63
Capacity Adjustment Factor
due to Impeding Movements 0.63
Movement Capacity: (pcph) 194--------------------------------------------------------

I
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~ I HCS: Unsignalized Intersection Release 2.1 Page 3

****************************************************************

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) Crn(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
SB L 90 194 > 194 > 34.4 > E

12.0
SB R 328 1062 4.9 A
WB L 454 1223 4.7 A 2.9

Intersection Delay = .3.6

-~

~ 00664S

,,~ . ," . .



Center For MicrocomputersIn Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1 ~
**************************************************************** ~,
File Name SBFW2PM.HCO
streets: (N-S) I-15 SouthboundRamp (E-W) SR 76/Pala Road
Major Street Direction EW
Length of Time Analyzed 60 (min)
Analyst................... D. Krauth
Date of Analysis 1/18/96
Other Information PM Peak - Existingplus Cumulativeplus Projec1

(Worse Case)
Two-way stop-controlledIntersection

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
No. Lanes 0 1 1 1 1 0 0 0 0 0> 1 1
Stop/Yield Y N
Volumes 530 221 335 510 192 0 353
PHF .95 59.95.95 .95.95104
Grade 0 0 0 0
MC's (%) 0 0 0 0 0 0 0
SU/RV's(%) 0 0 0 0 0 00
CV's (%) 15 0 0 15 0 0 0
PCE's 1.1 1.1 1.1 --1.1 1.1 1.1 1.1----------------------------------------------------------------------' i~-e

Adjustment Factors
Vehicle critical Follow-up
Maneuver Gap (tg) Time (tf)------------------------------------------------------------------
Left Turn Major Road 5.00 2.10
Right Turn Minor Road 5.50 2.60
Through Traffic Minor Road 6.00 3.30
Left Turn Minor Road 6.50 3.40

•
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.., HCS: Unsignalized Intersection Release 2.1 Page 2

****************************************************************

WorkSheet for TWSC Intersection--------------------------------------------------------
Step 1: RT from Minor Street NB SB--------------------------------------------------------
Conflicting Flows: (vph) 510
Potential Capacity: (pcph) 764
Movement Capacity: (pcph) 764
Prob. of Queue-free State: 0.40--------------------------------------------------------
step 2: LT from Major Street WB EB--------------------------------------------------------
Conflicting Flows: (vph) 530
Potential capacity: (pcph) 958
Movement Capacity: (pcph) . 958
Prob. of Queue-free State: 0.59--------------------------------------------------------
Step 3: TH from Min~r Street NB SB--------------------------------------------------------
Conflicting Flows: (vph) 1375
.Potential capacity: (pcph) 207--
.Capacity Adjustment Factor

~ ~. due to Impeding Movements 0.59
.. ~-. Movement Capacity: (pcph) 123

Prob. of Queue-free State: 1.00--------------------------------------------------------
Step 4: LT from Minor Street NB SB--------------------------------------------------------
Conflicting Flows: (vph) 1376
Potential Capacity: (pcph) 169
Major LT, Minor TH
Impedance Factor: 0.59
Adjusted Impedance Factor: 0.59
capacity Adjustment Factor
due to Impeding Movements 0.59
Movement Capacity: (pcph) 101--------------------------------------------------------

i
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**************************************************************** ~,

Intersection Performance Summary
FlowRate MoveCap SharedCap Avg.Total Delay

Movement v(pcph) cm(pcph) Csh(pcph) Delay LOS By App
-------- ------ ------ ------ ------------ ------ ---------
SB L 222 101 > 101 > * > F

878.0
SB R 458 764 11.7 C
WB L 388 958 6.3 B 2.5

Intersection Delay = 189.4

* The calculated delay was greater than 999.9 sec.

~e

•
006652' e



e,

e ':',

Appendix D

(tt 006652
,



URBAN RURAL X . Minimum Requirements
- EADTe,

1. MINIMUM VEHICULAR Vehicles per day on Vehicles per day
major street (total on higher-volume

Satisfied X Not Satisfied of both approaches) minor street
-- -- approach (one

direction only)

Number of lanes for moving traffic
on each approach

Major Street Minor Street Urban Rural Urban Rural
State Route 76 1-15 NIB Offramp
1 1 8,000 5,600 2,1l00 1,680
2 or more 1 9,600 6,720 2,1l00 1,680
2 or more 7.600 2 or more 4.100 9,600 6,720Sat. 3,200 2,2110Sat
1 2 or more 8,000 5,600 3,200 2,2110

i 2. INTERRUPTION OF TRAFFIC Vehicles per day on Vehicles per day
I major street (total on higher-volume

S ti fled N t S tl f· d X of b~!h approaches ) minor street (onea IS loa IS re di ti I)-- -- .Irec Ion on y

_ C umber of La.nes for moving traffic
• on each approach

Major Street Minor Street Urban Rural Urban Rural
State Route 76 1-15 NIB Offramp

/

1 1 12,1l00 8,4DO 1,200 850
2 or more 1 14,1l00 10,OEO 1,200 850
2 or more 7.600 2 or more 4.100 14,ll00 10,OeOSo 1,600 l,120Sat
1 2 or more 12,000 8,400 1,600 1,120

3. COMBINATION

Satisfied Not Satisfied 2 Warrants 2 Warrants-- --
No one warrant satisfied but follow-
ing warrants fulfilled 80% or more ...

1 2

Source: C.ALTRANS Traffic Manual
Figure 9-1C

~,,;~-.
SIGNAL WARRANT ANALYSIS FIGURE VUOOlJ':ie Srare Rcut e 76/ 1-15 ..../3 .=:2:;;pS .=xisri::g Cotuii t i ons . D-1

\1(7 WILLDAN ASSOCIATES
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URBAN RURAL X _ Minimum Requirements
~ EADT , e

1. MINIMUM VEHICULAR Vehicles per day on Vehicles per day
, major street (total on higher-volume

'Satisfied X Not Satisfied of both approaches) minor street
-- -- approach (one

direction only)

Number of lanes for moving traffic
on each approach

Major Street Minor Stre.et ' Urban Rural Urban Rural
State Route 76 1-15 SIB Offramp

1 1 8,000 5,600 2,ljOO 1,680
2 or more 1 9,600 6,720 2,ljOO 1,680
2 or more 12.800 2 or more 3.700 9,600 6,720SaL 3,200 2,2ljO Sat.
1 2 or more 8,000 5,600 3,200 2,2ljO

2. INTERRUPTION OF TRAFFIC Vehicles per day on Vehicles per day
major street (total on higher-volume

S tl f" d X N t S ti f" d of both approaches) minor street (onea IS ie 0 a IS re di ti I)-- -- Irec Ion on y
(

Number of Lanes for moving traffic -I' A
on each approach ,..,

Major Street Minor Street Urban Rural Urban Rural .
State Route 76 1-15 SiB Offremp
1 1 12,400 8,ljOO 1,200 850
2 or more 1 llj,~OO 10,080 1,200 850
2 or more 12.800 2 or more 3.700 14,400 10,080Set. 1,600 l,120S3t.
1 2 or more 12,000 8,400 1,600 1,120

3. COMBINATION

Satisfied Not Satisfied 2 Warrants 2 Warrants-- --
No one wa r r a n t satisfied but follow-
ing warrants fulfilled 80% or more .. "

1 2

Source: CAL TRANS Traffic Manuel
Figure 9-1 C

•" SIGNAL WARRANT ANALYSIS FIGURE
OO~65~ , -'I I ' ~/B " -" r d i , D-2 A~ate .,oute /0 -i) _ ~amps =X1Stl~g _en It!C~S ,..,
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Route Concept Summary
A State Route 76 (SR- 76)
• 1l-SD-76 P.M. RO.O- 52.3

ROCTE CO~~CErT ,:010)

The components of the Route Concept include State highway, arterial street, and transit and rail service
improvements. The State highway components are lisied in Table S- I, ...:::Je the others are discussed
below and in the Concept Rationale section. The Stare highway component is comprised of the facility
type and the number of lanes for 20JO, the ..herage Daily Traffic VillT) for 20JO, the Demand to
Capacity (D/C) Ratio for 20JO, the Operating Level of Service (LOS) fer 2010, the Concept LOS for
2010, and whether the segment is currently in L'Jerural or urban area. Tr e 2010 traffic projections for
State Route 76 (SR-76) are based on Calrrans' traffic projections and cor.sultant srudies, and assume
comt.letion of the future regional transportation system. The forecasts incorporate a vehicle occupancy
rate ;;f 1.5 persons per vehicle. an increase over the existing J.J 5 rate. This translates into a higher
number of person nips within the corridor with fewer added vehicle nips.

The San Diego Association of Governments' (SA\'DAG) regional fore z asts did not consider recent
population growthpatterns in the SR-76 andImersute J5 (I-J5) corridors. The Caltrans projections
and consultant studies have modified the growth assumptions for L'-.e area. These forecasts are
intended for interim use until the completion of the Tri-District Transponaiion Study. Caltrans'
Districts 8. II, and J2 are working on this study with a consultant to cevelop a forecasting model
system that will provide detailed traffic analysis in portions of the cor.t guous areas of San Diego,
Orange. and Riverside counties. This srudy will provide updated forecast volumes for the northerly
reaches of Interstate 5 (l-5) and I-J5 in-Sa;"!Diego County and for po: cons of SR-76. Accordingly,
the results of this study may require future changes in tile concept for S?.-:6.

Ai..,., . _ The 2010 Operating LOS includes aJI proposed State high ... "y and rail C!;:ilal ~'"!l?rovernents. It also
includes expansion and greater utilization of ihe existing arterial sceer nerv ..ork. Even \;.; ...'J the
inclusion of the proposed highway, rail, "no arterial improvements. and the increased vehicle
OCCU?".!lcyrate, L'-e 2010 Operating LOS for SR-76 for Segment 1 tl-co:.:gh Segment 8 is deficient.
The 2010 Concept LOS, where be!!er til"" ,,';e 20JO Operating LOS, ks =-=enuri1ize.d to fur.herreduce
deficiencies by the use of addition,,1 :mproYements. These inc:-~'::e full implementation of
Transponalion Control Measure (TC~1) "nd Tr"ns~Jr-.~:ion Sys:em \lanager::ent (TSM)
improvements': The 2010 Concept LOS is consistent wi:.; i.o~,eCounty Congest:ion ~1a.na.geme;:t Plan
(CMP) in me urban a.rea.s. For me mraJ a.~a in Se!mJent 9. L'rJe2010 Cc::;e-;t LOS is based on Disrrict
Svst.ern Plannin£': LOS ruidelines for rurcJ rj£h·...·,,~s. .~ - - ,'" -

l
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ToUtE S·I

:010 ROL"TE COSCEPT REPORT e
~.~::mtnt P['lsl.~11It Lo r a t l n n Sc. Lanu} ADT O/C Opu.llne Ccn c e p r llrll ••1
. F ..tll.l)" "'i")FC ;:;'.Iio LOS· LOS·· ~:.::.:.t

1 SD RO.O. R24 1.5", Frc:nuor Drive ~ 65,000 1.39 F2 E U

2 SD R2,4. R4.7 Freeaer 0,;", 10.: milo. We .. of Old Greve Rood ~ 61,000 1.25 FO E U

3 SO R4,7. R6.9 :J. milo. W, of Old Greve Rood "'~. So,", Fe Ave, ~ 50,OOJ 1.03 FO E U

4 SO R6.9 .12.0 ~or.h S."U Fe A'·o.~ue 10 Olive i'.ill Rood >C O,OClJ 1.01 FEU

5 SO 12.0.1:'4 Olive Hill Rood 10 ~,:i..iCXl Ro.d 0.: 43,O::>J J .01 F E u
6 SO 12.~. Rl'i.3 Mission R",d lD j"5 0.: .O.O~~ 1.06 FER

7 SO RI7.3 • 17.9 I.J5 lD Pankey Road 4C 55.000 1.50 FER

8 SO 17.9. 19.4 Pankey Road'" Ric: C."yon Road ::c :0,000 1.23 FER

9 SO 19.4.52.3 Ric: C&nyon Road'" SR.79 ::c 6,500 0.40 B 0 R

::~C= Two or fOJr la.n: c:::7.1Vc.nUOl'll.l hi,h\l.·Jy; ,(E = Fow lL"'l~C.;;?l"':SSI.:.'ly

,;::;T= Avor>;e OailyTl'L'iie

:).IC = D=:u..,d ic Ca.;>a=:). rauo
:.cS = Level of Service
.. O;-:~:in& level of rervice i,.,dude.s prcvisioe of S:..z'.:r":il;'\Io·z~·. lr.e:iaJ LjQ rail i::':?::,'V~::-.:s, L-.d I "dUel: x=:.:,..n;y raie of 1.5.

... Co:1.:::::j)t LOS. ""he..-: ~c:r l..~L"1l.""IcQr.r..1i,& LOS. i:..:Ju:::.s r:":l'isio:l of aoCj:jcr.;L17'C~1. •D~!.. a..,d TS~~~~::;-:OV::":'l:l:S.

ULTIMATE TRA:"SPORTATIO:-i CORRIDOR

The ultimate Transportation Corridor (UTC) describes the long-term (beyond the 20-yec.r Route.
Concept) right of way requirements for a particular segment. The long term needs are determined bj!
Advanced Transportation System Development (ATSD) activities which include investigation and' - _
analysis of Community Plans, General Plans, Transportation Plans, Land Use Plans, Environmental •
Documents, and other planning documents. Tne intent is 10 take advantage of or develop opportunities
for long term right of way acquisition and to work v,'ith local and retonal agencies to implement
corridor preservation measures.

The UTe piOposes LtJenumber of lanes and the facility type for all segments. It also includes the
minimum right of way widL1 in feet for the cOi;ventional highway po. ":O:1S of the route. This width
can be variable depending upon the dimensions of cross· sectional elemctS and specific circumst2.nces
',:,'hich lIl..<.y require narrow widths. ~unimut:l right of way width incluces the roadbed, shoulder, clear
recovery 2.;-ea,and minimum catch point dist.:.Jlce to the cut or ftll slope. Additional right of way rD2.y
be required for SU1Jcrures, slope mo::iiicatiolis, and dJ,..:n;:,ge ;";:,cjUties.

The UTC ,,'<l:::ber of lanes 2.T,df2Ciuly type sho',:,':"!iJl Table 5..2 c:e bast.3 0:1 CaJrr;:.ns' plaru',ing sruciies
and the Co:;ntV of San Die£o Gene:J Pla.'l Circul;:,uo:l E;e::;e~,t. The ::-'::-,:mum n£ht of wav ....ieL1 is
based on si2.ndards ?TOmtl.lg2te.:iby ,,'le CJu.:...-,s Des:p ?\1"-,-.':::..] 5ectio~: :-306.1. - -

Tne expa.-.sion of 5R-76 fTom 1-5 .0 :--:0...."'" 5::.:;,a Fe :.......e~,:.:e:o;:. fOllr :::....-:ef2Ci1iiv ir,c);cces sufficient
right of w;:.y for six. lanes. ..

" .
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_ T.~BLE S·2
• , t:LH\1.HE TRA\SPORTATJO:,\ CORRIDOR

i

>f!:!::.nt Post·\ll). L::ot;on ,:>.~. Lanni \llnlmuT;]
. ! Fa r l l l t y Rrgb t of Wa)'

Tnt Width
I SO RO.O. R2.~ 1·5 10 Frcruier Drive 6E ~!A
2 SO R2.4 • R~.7 Frontier Drive 10 .2 rr~j:s We,1 of Old Grove Roa.::! 6E ~/A
3 SO R~.7 . R6.9 .2 "':les W.,I of Old G,,"e ROa.::!1O\'. S...-.:. Fe ....venue ~E S!A
4 SO R6.9 ·12.0 }:o;-.h S.:ll.a Fe Avenue '" Olive Hill Ro.d 6C 172'
5 SD 12.0· 12.4 Olive Hill Ro.d to Misij~n Re.d sc 172'
5 SO 12.4 . R17.3 Mission Ro.d 10 ]·15 6C 172'
7 SORI7.3·17.9 ]·1510P.:ll:e)'Ro.d 6C 172'
8 SO 17.9 • 19,~ Pa,u:c)' Road 10 Rice C...~)'on Road ~C I~S'
9 SO 19.4 • 12.3 Rice Canyon Road to SR·'9 ~C I~S'

~e/6C = Four or six I..ne conventional hi&hVo'ly
6E = Six Jane np:'ess"",)'

CO~CEPT RATIO~ALE

A multimodal approach is necessary in order :0 provide for the projected increased person-trips in the
SR- 76 corridor. The highway component of the Concept for Segments 1 through 6 calls.for the initial
construction of a four lane facility. Caltrans traffic projections and SA:\'"DAG Series 7 Regional
Traffic Forecasts show the need for a six lane facility for these segments by the year 2010. The facility

! expansion for Segments 1 through 3 includes right of way acquisition for a six lane expressway,
_ '- however, it does not appear :..':erewill be sufficient funds available to construct the additional two lanes
,., ~ prior to the year 2010. Aocitional funds may not be available to acquire right or w~y beyond that

required for the initial four Jane faciliry in Segmerns 4 through 6. Another component of L'1eRoute.
Concept includes the expansion of existing transit service in the SR-76 corridor 2..1dthe provision of
nearby commuter 2..1d light rail service. ..!....,1additional component of the ROUle Concept includes
improvements to the arterial street system '':'~L'iinthe SR-76 corridor. A..rterial street improvements
such as additional lanes, preferential signal treatment. limitation and separation of left-turn movements,
limited driveways and other access controls should also be provided where necessary 10 help achieve
the 2010 Co:Jcept LOS. Tne Route Conce;:! :...-,ciuoes :..'1::provision of aiC:O;1al TC\1, TD~1and TSM
improvements.

The concep for Segment I a.:id Sep::nt 2 :s :.I;econs,,~c:on of a ne'':'' :2ciEry 0:1 a :Jew align;:;::;;t
north and sou;h of exisr;ng S~-i6. F:: ;::;o?osed f~c:lity will be cons~c;ed as a four lane
express',:,'ay. For Segment 3, ,,"Ie20:0 ~o;;:e Concept:s;o ;-e~!:gn and ',:,~::en SR-76 from a two !~!')e
cO:Jventio::~l highway ;0 a four ~2!'1ee):?;::ss·,;·~y. For Sepe;;t 4 ihrou~l Segr;;e:-:t 7, :..'1::2010 Roule
Concept is 10 realign and wide:J S~- 76 ;':-'::>::1 a t·.;·o la:::: conver,tic~.~l highway to a four l::.n::
cOi':&Vennoil2.Jhis:h-,,;'av. Speci21 des~£rl CG;.~:de;::l10;jS, s~c:, 2.5 i7linii7Jz::-.2 2ccess P01DtS, ~e being
cevelo,..,ej boo C=-'-an"s ]ocojoce;1c;'Z o~d "":,-·~t lo~cc"~e~s"o "si""""·":-·" ex--e,,'''av conc:"o-sr ~.., t:....:u , ....... ::; J ..... ! ~J l:. ....... L. ...... _.j ..... ~ ~ .L..:-_ .... I,.. 1"', ....... ~ J l .... 1

:", Se~e . A .'-- 10h 6 F - S·""""'"'·-· 8 ."," '·~~·~t9 - :.,..",•. -.-.," -", .. ~ f';'~I ~~ IlLS..,. :"::.Jou.::, . Ot .....:;:J....:L 4:.. • ....: _ ... .= ....... : , ;;0 ... Jr"O\ e • .J ..... _ .:..:-e p.opaSI;.\,J::.s pm 0 !Joe

Route. Conce~t, ~o·,:..~\'er. Seg::;er,i ,8 .,;..'~.:s;::J o~e;a:.:: ~t 3 cefi~i~::t LOS. For all segr;;e;m,
O?=;--aDon:J ~:a.s2.1e:y 1mp;-O\'er:;e:"".ts s::o~Jo = CG;-jS~Ge~e...J".;..'::e:-e :lee-G~"

i
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EXISTING (l990) AND FUTURE (2010 NO BUILD) DEFICIENCIES

The following table shows existing and future (2010 No Build) operating conditions for SR-76 for the __
purpose of highlighting deficient se gments, Existing conditions reflect J 990 data and are also shown
graphically on the summary me? pege. Future ~o Build conditions assume completion of no projects
other than those in the local transportation sales tax program (Trans Net) and those in the 1990 Stale
Transportation Improvement Program (STIP). Concerns include either deficient Operating LOS and/or
where aetua.I accident rates exceed the expected rates on similar facilities by one and a half times.

TABLE S·3
EXISTI~G xxn FUTURE C\O Bl1LD) DEF1CIESCIIS

Se gm e a t Post-~1JJo So. Llnosl ADT D/C Operating Cc n c e r a
Facility Rltln LOS
Typo

EXISTISG (1990)"

1 SD RO.O - R2.4 ~C 0.000 1.06 F Deficient LOS F
2 SDR2.4-R4.7 ~C'" :5.700 0.72 D 1'01 Defici.:ot
3 SD R4.7 . R6.9 1C 29.100 1.13 F Deficieru LOS F
4 SD R6.9 - 12.0 2C 18,400 0.73 D Sot Deficient
5 SD 12.0 - 12.4 2C 24.800 1.01 F Deficient LOS FI ..o-CC
6 SD 12.4 - R17.3 2C 10.300 0.~9 C Not Deficient
7 SD R17.3 -'17.9 2C 5.100 0.29 B Ac:.cid:;;u;

8 SD 17.9 - 19.4 2C 6,100 0.29 B Not Deficieat (
9 SD 19.4 - 52.3 2C 2,800 0.20 B Not Deficient . . ..

Fl.J'TURE (2010 POST-1990 STfP ~O BL1LD) A
1 SD RO.O - R2.4 4E 65.000 1.: 9 Fa Deficiot LOS Fa •
2 SD R2.4 - R4.7 4;;; 61,000 1.25 Fa Defieieni LOS Fa
3 SD R4.7 - R6.9 4;;; 50.000 1.03 Fa Deficieea LOS Fa
4 SD R6.9 - 12.0 4C 43.000 1.01 F Deficient LOS F
5 SD 12.0 - 12.4 4C 43.000 1.01 F Defieieru LOS F
6 SD 12.4 - R17.3 ~C 40.000 1.06 F Deficieru LOS F
7 SDRl7.3-17.9 :C ~O,OOO 2.47 F Dcfici=LOSF
8 SDI7.9-19.4 2C 17.900 LI0 F Defici=LOSF
9 SD 19.4 - 52.3 2C 5.600 0.:4 3 NOI Deficic:-.l

Ace = Ac:::idc.!.S
.A.DT= A "eng!: Deily T. z..:~"jc
D/C = Dcm ..nd io Ca;>zci:y :.:.io
LOS = Level of Service
STI? = S:.L~ T:z:..sr;>:""...,u.iO:1 L7.~Yl:::iC7:t ?;Of7~"':"l

" A..'uJys;.s of eGG ..:1g ccnciticns :5 ":!....~~ 0:1 t:'"!..:-:icVCi-":"7.:S ~iC r-:.~·r,:·.:: :·~~o:'"s. S~....~ c:-'.!:z..=~~:.i:s cue..:: C:1

observable CO:1Ciuo;-..s ce- e not :7jeu~:'::' .
• " t.C ::0:71 P!·l R2,4 . P.'.l ~ j

•{ ~ , r
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2010 ROUTE CONCEPT FACILITY L\lPROVEMENTSe The following table shows mainJane facility improvements to SR-76 that are proposed to approach or
! achieve the 2010 Route Concept. The Die ratio and Operating LOS listed assume completion 0: the

proposed mainlane facility improvernerus. These improvements are also shown on the following
SUIDJI;.U')' map page.

TABLE S-4

:010 ROLTE COSCEPT FACILITY 1~IP"OYEME~TS

;::::G~IE~"T POST-MILE LOCATIOS 1~!Pl:OYD1E~T DIC on:iLHlSG COSCEi'T
DESCRIPTIOS RATIO LOS· LOS'·

1 SD RO.O _ R2.4 1-5", Fronlier Drive CDn'11U",4E 1.:;9 f:l E

2 SD R2.4 - R4.7 Fronli.,. Drive 10.2 mil.. Wer. of Did Greve Roa:l Cco"n>",4E 1.25 FO E

3 SD R4.7 - R6.9 .2 miles Wc.sl of Old Grove Road 10 So~_"SL'U Fe Ave.. upgr>ddrom 2C "'~:: 1.03 FO E

4 SD R6.9 _ 12.0 !'or.h Sanu Fe AVCl"e 10 Olive r:.ill Road Vp,r>ll:fomt 2C ",.:c 1.01 F E

5 SD 12.0 _ 12.4 Olive Hill Road'" !-!ission Road Vp,,..:!: fran 2C ",.:c 1.01 F E

6 SD 12.4 _ R17.3 Missioo Road'" 1·15 u;>,,..d: fran 2C ",.:c 1.06 F E

7 SD R.17.3 _ 17.9 I-IS 10 Pankey Road u;>,,,d: fo"" 2C ",.:c LSD F E

:>/C = D=-n.."d tc c.po:i:y ,..uo
:..oS = Level of Seviee
• 0?:~tin& l-""'Y~ ol Se-viee ~cllJdc.s pro,,-iJioo of SU1:. h:,::\IO'y, I,.r..:.::a.l..L"td n.il imiH''OYc:::':Icu. a.nd a "c:..1.';C:;: e>:::::::?L~C')' ::"1:': of LS .
•• Ctr.)~ Level of Se.....-ice, where bener tnC1 th:. ~~:.:,! LOS. ~cl:.d:.J ?ro,,~iO:'l of addj:iO>'l.L1TCM. TD~!. J.:)d TSM =?OOVc:::l=:S.

e c: .

I
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DISTRICT 11 ROUTE CONCEPT REPORT MAP
STATE ROUTE 76

e
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EC:.u:..", ?OST·'·HLE LOC.'.,",O'l I~PRO\1:~E:-',

iJ E.S OUrT I°'I
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j SL:> K~.7· i\6.; ,;, ~ ',:.'t.:1 of O;d G.~c:?...=....d ic ......0:"'..:: ~&.:::..a :=c Av-_ :.:~ ~~::C ~.!~

: SL) R6.9· :2.D ~o:"".:J 5...&.:::..a?: ..; .....c::1~:'O Olive ::ijJ?'~ ::rt~!oc= X ~ ~

~ Si:> i2:;1· i:'4 O!.:"'c::..2.l?e-.: 1.0 ."'..:.s&lOO ~c...d :.....;:"t~ f:-::r'l:C;,:).:.c

5 SD l~':·R)"'iJ V..iICa1:\c.a.dlo!·iS ;"';:"t.o-.:ic(r:r::I:.c~.:..c ~
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ROUTE CO:\CEPT REPORT
_ ST A.TE ROUTE 76 (SR-76)
., Il-SD-76 Pi'll RO.O - 52.3

INTRODUCTIO;-..l Al\D STA TDIE:--IT OF PLA:--I:--II:\G I:--ITE~T

The system planning process consists of three products: the Distric: System :\1anagement Plan
(DSMP). the Route Development Plan (RDP), and the Route Concept Report (RCR).

The DS:\U' de scribe s how the District intends to manage, improve and maintain the District
transportation system over the next 20 years. It integrates land use, modal opportunities. regional
arterial plans, transportation system management, demand management strategies, Stare and local
policies, highway system improvements. and the District highway network into a comprehensive
transportation program, The DS:\1P serves as the foundation for the RD? and the RCR.

The RDP identifies 12 year future LOS deficiencies and proposes improvements that would be
potential candidates for inclusion in the Districts' project candidate lis; and for further analysis and
inclusion into a future State Transportation Improvement Program (Sill). The RDP also provides the
basis for Project Study Reports. Improvements ere based on various 'alternative funding scenarios.

The RCR is a planning documentv ..hich describes the Department's basic approach to the development
of a given route. Considering reasonable financial constraints and projected travel demand over a 20-
year planning period, the RCR defines an appropriate type of facility ar.d Level of Service (LOS) for
the route. The RCR also considers potential long term news for the r012:e beyond the 20 year planning
period, The long term needs are described as the ultimate Transportaricn Corridor (UTC) and defined

.: as the ultimate facility type and the number of lasres for routes that will ~e.quire expansion beyond the
_ _ y~ 2010. ~1inin:um right of '.:,:~ywidths ere also established in :~.: UTC for all conventional
~ highway portions or the transponanon system.

The RCR is a preliminary planning phase that' leads 10 subsequent ;:~ogr<.rrU:l::Jg and the project
development process. As such, the specific proposed nature of improvements (i.e., number of lanes.
access control, etc.) may change in later project development stages, ·,:.~ihfu,aI de:eZ"illinaDons IDade
dlL-ing the project repon and design phases.

Each Route Concept must be viewed as an i:1iegral pan of a planned s:;s:ern. Tne Rou:e Concept is
based on the cornpletion of Lle 20 year sys:e:7l. The sys:e:n has been :e\'e!op:.d ,0 ::leet ~,ricipated
travel demaJld Eenejated fron reoo;",aI £TOwt..'1:Qjecasl.S. Renoval of :;..-.... ;)0, ":O:l oj 2. rOUle from the
S\'Slem .,:.-jjJ ac\:-er>eJv a.":-ect::c.\'ef 0:1 D::.T-<.Jelor intersecti;:e ~o:::es. . .
; .. .. ....

The RCR:s p-e~--ed bv C':'7":l~ D:~"";ct s":f:;] coo;x:r-':;-" '''ilh loc" ~-" "ecCo-~l 'ce-c:~~ It wi11• . .. ~ ~ r~ '" ...c.... _. J~w.. ~""""".. :- .....4:: .... _.......... _._.~ .. :" •• - -.:: ,J ..... _. ... ..

De upa~~e.a 2.S j;~cess.C.l)' ~s CO:-:G:i:C;:S C:1::Tlge or ne",' ln~O;:::~~O;j is OD:':"'::-::..J.

'.e 006666' ,
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ROUTE DESCRIPTIO;-.I

The western terminus of State Route 76 (SR·76) is in San Diego County ~t the junction with Interstate e
5 (l-5), PC'51-\1ile (P\1) SD RO.O. SR· 76 extends S:U miles iO the east. .errninating at State Route 79
tSR-79) tP\1 SD 52.3) near Lake Henshaw in S<.."Die go Cocn.y.

SR-76 was added to the State Hizhwav System in 1933. In 1959, the oortion of the route from 1-5
(PM SD RO.O) to Interstate 15 (I-IS) '(P~1 SD R17.3) was added to t..S~Freeway and Expressway
(F&E) System. The freeway routing for ....his portion was adapted in l 963, and freeway agreements
with the City of Oceanside and the County of S='--,Diego were executed ::1 1964 and 1965. However,
recently constructed developments and eD\~~0~.;;:e;",ulC0~.S=-.:..'..-,:Sappear :0 have precluded the freeway
proposal as a viable alternative.

Purpose of Route

SR-76 is a principal east-west route which carries inrrzre gional, comrm..er and recreational travel, In
San Diego County, SR-76 traverses the city of Oceanside and the unincorporated communities of
Bonsall, Fallbrook, Pala, Pauma Valley, Rincon, and Lake Henshaw. The western portion of the
route in the city of Oceanside and easterly to \1.issio:1 Road in Bonsall serves as a major commuter
route. The remainder of the route in Sa.'1Diego COU:1IYserves outlying rural communities, the Pala
and La Jolla Indian Reservations, and recreational areas.

SR-76 intersects a number of State routes, including 1-5, 1-15, and SR-79. The closest parallel Stale
Route to SR·76 in San Diego County is Sta:e Route 78 (SR-78), which varies betv ..een three and 15
miles to the south. -

I

Existing Facility Classifications . .,

The functional classification for SR-76 is s;;o"";; in Table 1 for each segment of the route. SR-76 is -.. e
pan of the Federal Aid Urban (FA U) road system from 1-5 (P\1 SD RO.O) to Nonh Santa Fe Avenue
(pM SD R6.9). It is part of the Federal Aid Secondary (FAS) road system from North Santa Fe
Avenue (pM SD R6.9) to 1-15 (PM SD R 17.3). SR-76 is a pan of tr.e Federal Aid Primary (FAP)
road system from 1-15 (PM SD R17 .3) to the eastern terminus of the route at SR-79 (P\1 SD 52.3).

SR-76 is not included as a pan of the Imerregicnal Road Syse:n (IRH.S).

From 1-5 (P\1 SD RO.O) 10 \1ission Road (P\1 SD 12.4), SR-76 is de s.gnated as F"'"' of the national
nerv ..ork for Surface Transportation Assistance Act (ST.~-\) trucks. I.., accordance with the Truck
Kingpin-to-Rear Axle Length Stale P..igr,,,,·::,ySystem Evaluation ReF-:=-; cared December J 989, LlJe
portions of SR-76 t-omjunctioil 1-15 (P\1 SD RI7.:i) to Pc.J? \1.ission ?-oad (P\l SD 23.0) a:,d from
Valley (enter Road (P\1 SD 32.9) to j:.:"ctioil SR-79 (P\1 SD 52.3) have bee:l iden;ified as
geometrically inadequate for use by :J\2ck :::,clor-se::-c::-aiJeT co:::r;binaDc".s r,::,\'ing a ~ foot b-.gpin to
re2.I a.xJ e le ngo.11,

The entire lenc-:h of SR-76:s on .,,~ ("::_,"7:3. S'o'~ S--_:·- P..ioh",·'·.' S",'e::l o-o:s e;:"";""'le·o "e:;::LJ • ! ~I.... ~ •• \,.J ••• L...::...... ..:= I # 1. • "':;'''''' • ...

designaled 2.S an official Sl2le Sce,,:c J-=..igl·.'::'y.

For mainten'nce ""08'"'..mm;i1O """""''''e' .,,~ S·':P H:c"',),"'" S""em '-" "ep~ c]-s,;;'e"; os C'o,s 1 ')• I ..... r-.::: .u ... I.:::: t'~:-\.~ _, _._ ._._ .....,:.1 _.' .'_L 1. __ ..... 1 .::. _ •• 1 u... ._- .-.

and 3 hichw::.ys C',ed 0:1 ti",e \~';- ..e-·'-·-~ "t:-\;r~ L-\'] (\lSL) c·,--'-:;\'e c~r:-·::;o", \lSL 1
contains :Orout~ se;~,entS iur.ct·io;~:;:,:·~~-s~i~~·d .;; r,,~::'l;;~:1cipal ;';"'-;!::.·is (P.~')·~·;,d ....~.ej l'Tb::...-
extensio;is (PI P). \lSL 2 CO:llains To:::e '::~:7'.e,.:s c:::.ss::-:e":::..s ;::rinci;:::.2 :::.eri::.Js ,,01;:1 \,SL 1. rout, ~
segments fU:lClior.::.ily cl::.ssified ::..s ;-;-J"CT::.:-.eri~ls "c,t ::1 \,SL 3. a,.: ,c::::e seg::le;;!S ·..·i,l 3.ROl,;te
Conce"t of '1.,·r',': --d I -_ .. , '1" -:- -: ", , --"'n --', ,... - . : .. ,~ 1 •0066~:;' .' ~l,..~,n~. m~.O""' ..L) ~'J'Co"s - .'.'_.- or ._ .. - ,eg",~.:t "d!1 .,,~ .owes, e



maintenance priority. Typically, MSL 3 contains route segments with 3. Route Concept of Maintain
~ Only, route segments functionally classified as collectors and local roads, route segments with
_ relatively low traffic volumes and route segments being considered for relinquishment, rescission, or

where a new alignment will replace the existing facility. Furthermore, route segments where the
District does not anticipate spending money and route segments where route continuity is necessary are
aiso assigned an ~,1SL.3 designation.

SR-76 is classified as an MSL 2 route for its entire length.

Route Segments

SR-76 is examined in nine segments for ::-.:.f-;ic,..nalysis andOLler purposes. Table 1 lim the segments
and includes some of the information used as criteria for segment divisions. A map is attached at the
end of this report which indicates the location and postmiles of the segments used in this analysis.

TABLE 1
ROCTE SEG\lE~TATIO~

~.gm.nl Posl.\ll1e LocatIon Exlstlt>g Xo, L'rbanl FunctIonal
L.n<s/F2Clllty Rural ClassificatIon

Tr- e• r
I SO RO.O• R2.4 1·5 to Fro,,:.ior Drive ~C U P4
2 SO R2.4 - R4.7 F:-o":.ior Drive to .2 miles West of Old Greve Rot.:! 4Ca U P4
3 SO R4.7 .. R6.9 .2 miles West of Old Grove Rot.:! to }.'o;-J·,S2.!,~ Fe Avenue 2C U P4
4 SO R6.9 - 12.0 }o:onh S.,,1a Fe Avenue to Olive Hill Read 2C R CJ

, '> SO 12.0· 12.4 Olive Hill Road 10 Mission Ro:d 2C R CJ
~ C-... G _. SO 12.4 - R17.3 Mission Road to J-15 2C R M4.
• - 7 SO R17.3 - 17.9 I-IS to Pankey Road 2C R MA.

g SO 17.9 - 19.4 Pr-J:ey Road to Rice Cz.'1ye:1Rod 2C R MA
9 SO 19.4 - 52.3 Rice Cz.'1yon Ro.d to SR·79 2C R W.A

C = ConYen:.ic~<l
CJ = Mejor collector C"l:.i..... !y ...·jthin • rural area
MA = M.jor A:-.:"i<l
P4 = P:inc:1?U !:..=izJ ~lire~y wil.<'-i.., l.., -.l;?z., z.:e.~ ~i.."'c\,;!t~~.=ol

a 4C 5'o:n PM Rl.4 . PM R3.5

Existing Facility

SR-76 is a four Jan: conventional hishwav from 1-5 (P:\1 SD RO.O) 10.1 =-~e east of Douslas Street
(p:\1 SD R3.5) and a ""'0 lane conventional highway from .1 mile eas: of Douglas Srreer (PM SD
R3.5) to !.h: end of the route at junction S;:\-79 (P\1 SD 52.3).

There are several arterial streets in no .....;' S"-', Die so Cou:-,tV ·,:.-;thin L'-.: SR-76 corridor th"t could
provide an alleman..-e to commuters ...ishing ;0 a\:-oid pea...'.::-hot.:rcor.,;:s::on on the state highway.
They are lisied in Table 2. However, some of LlJ:se st:"cets currenth :-ail to :-rovide an effective
alternative due iO physica1 inadequacies, ;;ume,O'JS rr2.ific signals, acc::;; ·:o;:fiic.5, a..,d g::nera1 traffic
conges;:io:l. Im?;"Qyc:nenis rmy be reqt.::'-ed.

- 3 006668
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P....R....LLEL RTERIAL ROUTES e

SeglI:ect ....r t e r Is l ,,"::1e Descrlptlcc

1-4 Oceanside Bculeve d/Bcbier Drive 1·5 10 Vista Way
3·4 Douglas Dri"c./}.'o:"lh River Road SR·76 i.., Oce ans ide 10 SR-76 r,= WI Visu Way
4·6 Gopher CV1)'O:l Road WI Visu Way 10 1·15
5·6 Wcst Lilac Roa"''C'''''i..,o Del R,y SR·76 in Bonsall ic 1·15
6 Mission Rood SR·i6 i.., B0:-.5,]110 1·15

There are no ramp meters currently in operation on SR-76.

There are two Park and Ride Jots near or adjacent [0 SR-76. They provide a total of 152 spaces for use
by ridesharing commuters, Park and Ride lots are located at the following locations along SR-76:

1. Maxson Street (P?v1SD RO.3)
2. Pala RoadlI-15 (P~1 SD RI7.3)

Existing fixed route bus service in the SR-76 corridor is provided by :-;onh County Transit District
(NCID) and is discussed below. Local bus service consists of Route 303, which operates on SR-76
from the Oceanside Transit Center (OTC) to Douglas Street (PM SD 3.4). Service is provided every
30 minutes from 4:00 A.M. to 2:00 A.M. Annual ridership for fiscal year 1990 is 1,121,396. Route
313 operates on SR-76 from the OTC;o College Boulevard (PM SD R6.1), with the exception of the
portion of SR-76 between Fireside Street and Rancho Del Oro. Service is provided on 45-50 rninut/
headways between 5:15 A.M. and 8:57 P.\1. Annual ridership for fiscal year 1990 is 338,055. ROJte.- a
316 provides service on SR-76 from the OTC to El Camino Real (PM SD R3.1) and operates on a 60 --- •
minute headway from 6:00 A.:\1. ,09:00 :\.\1. Fiscal year 1990 annual ridership is 388,261 on this
route. Route 388 operates on SR-76 between Pa!a Temecula Roan (P\1 SD 23.6) and Valley Center
Road (pM SD 32.9) three rimes daily berween 5:45 A.M. and 7:35 P.?L Ridership for fiscal year
1990 is 23,229. -

A physical description of the existing facility in a segment-specific format is shown in Table 3.

~

'. e
,
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a TABLE 3
_ EXI5TlSG FACILITY

Stgctnt Pon-~lll. ~·o. Ll"t5! ~bouldtr Wldtb ~Iulmum Gr ade
Foclllty ond Outside Inside R,W Widlh Lin.

Width
I 50 RO.O. R2.4 t.C@ 12 8 0 80 Flat
2 50R2.4.R4.7 2C"@12 3·8 0·2 SO Flat
3 SOR4.7.R6.9 2C@12 3·8 0·2 80 Flu
4 SO R6.9· J2.0 2C@12 4·8 0 SO Flu
5 SO 12.0.12.4 2C@ 12 8 O· SO Fl.t
6 SDI2.4.RJ7.3 2C@J2 2·8 0 SO Flat
7 50 RI7.3. 17.9 2C@12 I· 8 0 SO Flat
8 5017.9.J9.4 2C@12 1·8 0 SO Flat
9 5019.4.52.3 2C@10·12 2-8 0 SO Varies

RfV'r' = Right of Wry
~o:es: Widths zre in [eet

Varies in gr adeline cclu;...., bcic.r.~s rc..~io:"'..Sof fitt. joili.,~. L,d mode:ra~ p~e~,es "'i~ the segment
"4C from PM R2.4 . PM R.3.5

ROUTE ANALYSIS

This section funher discusses SR-76 existing conditions and imroduces future Post-1990 STIP/No
J Build conditions and deficiencies. This section also includes a land use 2....rd population analysis fore::- existing and future conditions in the SR-76 corridor.

Existing and Future (2010 Xo Build) Operating Conditions

Table 4 shows existing and future operating conditions for SR-76. Existing conditions reflect 1990
data, The future conditions are based on Cal trans' traffic projections for the years 2000 and 2010.
Future conditions assume the completion of only those projects in L'-,: local transportation sales t2.X

(TranaNet) program and those in the 1990 STIP.

e _ 00667C
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TABLE 4
EXJSll;\G A;\D Fl,;Tt:RE (:-'-0 BL1LD) OPE'RATr\G CO:-'-CITIO:-'-S e

St~m,"l Posl-~lIlt "<or ;\0. Lantsl ADT PHY D/C Oprrallog
Facility Typ e Ratio LOS

I SD RO.O- R2.4 1990' ~C 47.000 2.300 1.06 F
2000 ~E 48.000 2.700 1.03 FO
2010 ~E 65.000 3.800 1.39 t2

2 SD R2.4 - R4.7 1990 X·' 36.700 1.900 a.n D
200a ~E 45.000 2.50a 0.93 E
2010 ~E 61.000 3.400 1.25 FO

3 SDR4.7-R6.9 1990 :C 29.100 1.I3 F
2000 ~E 45.000 2.50a 0.93 E
2010 ~E 50.000 2.800 1.03 FO

4 SD R6.9 . 12.0 1990 :C 18.400 0.73 D
2000 1C 35.000 1.37 F
2010 4C 43,000 2.300 1.01 F

5 SD 12.0·12.4 1990 :C 24.800 1.01 F
1000 :'C 28.000 1.14 F
2010 ~C 43.000 2.300 1.01 F

6 SD 12.4· R17.3 1990 2C 10.300 0.49 C
2000 2C 15.000 0.85 D
2010 LC 40.000 2.300 1.06 F

7 SDRI7.3-17.9 1990 2C 6.100 0.29 3 -
2000 2C 20.000 1.23 F (
2010 ::C 40.000 2.47 F ' _.

8 SD 17.9·19.4 1990 :C 6.100 0.29 3 - _
2000 :C 15.000 0.83 D •
2010 :'C 17.900 1.10 F

9 SD 19.4 - 52.3 1990 :C 2.800 0.20 3
2000 :'C 3.800 0.30 3
2010 2C 5.600 0.34 3

A.DT = A\''''"'-5e DailyT:L5:
DIC - Dernznd to Capacity raiio
LOS = Level of Service
p:-rv = Peak Hour Volurne (cne ...,~,)

•. ~__.zJysis oi t::.i5tbg CO;-,':';:jO:1S is ~2.Sed on t"~~: volurnes z:d ~ hour f::.c--=:::. S;:oee.:! c::~!.:~..s:.ics bz..s::.:i 0:'1

o~C7"Vt.ble CO;1:';:.iOns we-e not ;"';";,:.z..s:.::ed. .

•• "-C ::-Om P~.lR2.4 - P~.l R3.5

Sa'=ee: C&JI"-_-.s

~
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Average accident data for the three-year period from January I, 1983 to January I, 1991 is listed
below in Table 5. The table includes only segments where actual rates exceed the expected rates one similar facilities by one-and-a-half times.

HilLE 5
ACCIDE!'TS PER MILLIO~ \"EHlCLE ~lILES (IT 1988, 1989, 1990)

SegmtD"t ~clual Total Expected Total

5 5.18 1.90
7 3.82 2.10

Existing and Future (No Build) Deficiencies

Table 6 shows existing and future operating conditions for all segments on SR-76 for purposes of
highlighting existing and future deficiencies. The furore conditions zre based on Caltrans' traffic
projections for the year 2010. Future conditions assume Lie completion of only those projects in the
TranaNet program and those in the 1990 STIP. A deficient condition is defined as an LOS worse than
either the Route Concept LOS or LOS "D", and accident rates greater than one-and-a-half times the
expected total. .

,-~
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TABLE 6
EX1ST[\'G A:\D FL:TL:"E (:\0 Bl'lLD) DEFIC1EJ"CIES e

Segment P0<l ~Iile ~·o. Ls n e s/ .~DT D/C Operating Concern
Facilily THe Rallo LOS

Existing (1990)'
1 SD RO.O· R2.4 4C 47.000 1.06 F Deficient LOS F
2 SD R2.4. R4.7 2C" 36.700 0.72 D J"ot Defieieai
3 SDR4.7·R6.9 2C 29.j(jO 1.13 F DeGcie:uLOSF
4 SD R5.9 ·12.0 2C JS.4GO 0.73 D ~'Ol Deficient
5 SD 12.0·12.4 2C 24,800 1.01 F Deficient LOS F/Ac<:iden:s
6 SD 12.4 • R17.3 2C 10.300 0.49 C }:ot Deficitr.t
7 SD RI7.3. 17.9 2C 6.100 0.29 B Aeeidents
8 SD 17.9·19.4 2C 6.100 0.29 B NOI Deficient
9 SD 19.4·52.3 2C 2.800 0.20 B Not Deficient

Future (2010 Pos!·1990 STIP :'\0 Build)
I SD RO.O • R2.4 4E 65.000 1.39 F2 Deficieru LOS F2
2 SD R2.4 • R4.7 4E 51.000 1.25 FO Deficient LOS FO
3 SD R4.7 • R6.9 4E 50.000 1.03 FO Deficient LOS FO
4 SD R5.9 • 12.0 4C 43.000 1.01 E Deficient LOS E
5 SD 12.0-12.4 4C 43.000 1.01 E De5ci=ntLOSE
6 SD 12.4· R17.3 4C 40.000 1.06 D Not Deficient
7 SD RI7.3. 17.9 2C 40.000 2.47 F Delici.ntLOS F
g - SD 17.9·19.4 2C 17.900 1.l0 F Deficiera LOS F
9 SD 19.4 . 52.3 2C 5.600 0.34 B Not Deficient (

ADT=A,=;.Dz.ilYT'~c . e
DIC = D-o.-"E-,d '" C';l>C1:y '.:':0
LOS = Level of Se;;'i~
SlIP = SLllt TrE-".S?",......Gon L-"7-0,.::- .ent ?rog:-"",

• Anz1~'s~ of eAisting conditions is ~a.se.d on t:ziiic v clu ..nes L,d r-U: ho:: fLCtD:s. Sye:d c;'z.:a.:.:.::i.s~C'Sbas ed on
obser v z.ble co:1C1uor.s ....ere not ;'7lea.s:::ed .
•• 4C fr-,::> p~ iU.4 - p~ R.3.5

Source: Ct1:-a.-:.s

Land Use

The SA.';DAG Series 7 Regional Population and Employment Forecast anticipates an increase in
population in the San Diego Region from 2.3 million people in 1988 ,J 3.15 million people :;12010.
This represents a 37 percent increase in ooculaticn This 'or:-" increase in 00,-.,,1-"';0:1 will create a1 .. J ..... JL ... 1.. ... J. ! ;",J:- r'" C.U I. • •• _=: ... 1 J _ ....... J .. r ....c.L..: • _ G

demand for additional housing. employc.e:it. and public :::.cilities. C:-;:;;:;Jc:=:e,,:2.Jy· land use a.nd
transportation i..,,"TlprOverr;e::lLS'.:.~:Jbe re:q"i.-e.d.

SR-76 rraver>es the :\'oli.h S"-,, Diego Co""'-"y "-'"'=a.. includi"g ,,1:: r::.pidl:; p-o,,-ing ci.-y of Occ:;,..:' side. It
roughly p::.ral2els the sOwihem OOUiiCa.rl of L1e C2.JTl?Jose;:;;' H. Pen~:;on .\1a:ine Corps B::.s: and
provides access to the base via Vmcegn:r 30ulevard.. La.:,d c;ses in v-,e ·.:.es:em parDoi1 of L1e ciry Of
Oce:2.nside .se;:er2.J1y cO:lsist of a vard:,'e deHlopme:l1 ::-":x of ole:i' si..'1.s!e:c.:ld multiple: famil: •
residentic..l uniLS a.nd s:rip com;-;ie:rcia.l developme:lt along V"':ssion AVC:::'~e (SR-'i6). Land l;ses in the
eastern p0li.io:l of w1eci;y of Oce2.Jlside ~.cJ~de a mix of r::·.:.er single a.-.a ml.lltipJc: :c.rni.ly residential e
OOGG1J 3



units and community and local shopping centers and services. East of this area, SR-76 passes through
_ the community of Bonsall and a rural area which is currently developed with low density (one dwelling
,., I unit to 1-2+ acre lots) housing. There is limited potential for medium scale residential development in

the currently undeveloped portions of this rural area due to expected lower densities in the future.

In the vicinity of the 1-15/SR-76 junction, the southeast quadrant is currently being developed with
new single family residential units. Future development in this area includes additional residential
development and a large office/commercial/industrial park. This area will also be affected by the
growth occurring in the I-IS corridor, especially by the growth in Riverside County in the
Temecula/Rancho California and Elsinore Valley areas. Large planned communities are being
developed that will increase housing from ::0,220 units in 1990 to 63,40J units in 2010, a 214 percent
increase. Due to an expected differential in the jobs/housing balance in these areas, it is likely that
commute oips will increase in the southerlydirection along the 1-15 corridor, and to some extent, the
SR-76 corridor.

East of 1-15, the route proceeds through a sparsely populated rolling and mountainous region. The
route provides access to several Indian reservations, and also provides access to recreational
opportunities in the Cleveland National Forest and at Mount Palomar and Lake Henshaw.

Major employment areas within the SR-i6 corridor can generate significant traffic volumes. Listed
below are employment growth statistics for these employment areas:

TABLE 7
nlPLOnlE~1 GROWTH ' ...

L Ar e a 1985 2,000 Pe rc e c t Cb a nge 2010 Per cent Change
_ from Base Ye e r froI:! Ba5<' Year

YillsioTl Avenue Bus iness District 5.i08 B.031 57.2 10.553 108.5
Ocez.:uideAi.7"'1L~C1.ls;riz.lA:e. 556 1.162 ·105.3 1.2~2 119A

Source: S'" Diego Associaiioa of Govern.."en:s (SA.""DAG)

Table 8 shows estimated current population, 2010 projected population, and the resultant growth rate
for the four statistical areas that SR-76 traverses within San Diego COG,rv and for the Temecula and
Elsinore Valley areas of Riverside County. --

e 006674
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TABLE 8
POPL1.ATIO~ GROWTH e

Jurlsdlctloc Cu r r e n t 10 1 0 (',.cect •• e
'!'tor CbaDge

Oceanside 107.900 172.000 59.4
Fallbrook SubregiDno.l AIea 32.000 54.600 70.6
Ytllcy Cl::'ll<:fSubre.iontl AIel 12.700 25.900 :03.9
Plwnl Subre.iCT.1tl Area 3.900 8.900 128.2
Seuihwes; Territory (Riverside Cccnry) ~2,700 1~2.~00 133.9

50=: San Die.o Ass oeiaiion oCGO\'e=en:s (5AXDAG)
Riverside County

NOIe: The current )'eaI for 5." Diego County c<.2.$is 1908 ."d is 1990 for Riverside County ceu.

Table 9 lists current and future housing, employment and population data for a four mile wide corridor
over much of the length of SR-76 in SiOIlDiego County.

TABLE 9
HOVS1~G, EMPLonfIsr, ,~:-mPOPl'LATIO~ GRO'I'ITi3:

Post-Mile Location Year DwellIng Pe r e e et Em p l o j m e n t Pe r e e e t Popl.lIatfon Pe r c e e/

L:DitS Chant! ChlC~t Change.A

Ir crn from from ..
B.l.se Ba.se Base

Year- Yea r Yea r

SJ ::<0.0·3,1 i.s 1.0 El Ccainc Re>J ISSS !.6S6 8,8D6 :S.277
21X)() 10,507 21.0 12.~S2 <1.4 29.737 17.6

2010 12,H6 ~0.3 lS.~12 7S.0 33.958 34.3

SJ3.I-R6,9 Elc..:-.inoRe>J\O:--:onhSL~:.aFcR",d 19i5 9.<il 3,098 21,5-58

21X)() 22.973 1'2,3 8.S73 H6.4 50.410 132,6

:010 30,:32 :lS,9 15.321 :;94,S 6S.nS 20~,2

;J:=,S.9-::t17.3:""".bS ..~:.a;::"R""dlol-jS lQS 7,1:2 3.773 :0.671

20:"0 10';02 '1.8 5.561 0,4 27,36S 32,4
2010 1:5,5 ,5.5 6,792 iO,O :7,017 79.1

S:;::t17,3·19.41-JSlo?Jc:c..~)·CT.lR""d isss "I IC>D 2,SC',

:X·O 1,7:5 1:5.0 1M 00.0 S.I<1 97,0

::;,0 :,:'3 :0.4 JM OO,D 6,5D9 1'9,5

I(·lals: :~'=5 :~.Ot~:> 15,//7 IO.:~5
:00-) ~~.::17 ";3.9 :6.9&6 jl.O 1~2,653 60.4

coio 55,~j3 1 :55 ::i.5:5 j]7.8 1:5.9ClJ 9':.9

.":,.:: SL'"1 Cicto ..t..u.e-;:;a.:joo of GC""'C::-=1.-:1~.:.J (S.t,.. .....u.L.G)

, , , .
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Additional traffic generators in the SR-76 corridor will significantly increase congestion on area
A surface streets and SR-76. Proposed major developments that will generate at least 4,000 nips and
• ( significantly impact traffic em SR-76 are shown in Table 10.

TABLE 10
TRIP P.\DCCP.\G ~IA.JOR DE\'ELOP~lE~T PROJECTS

Se gm e n t Pr op ose d De ve lo pm e at D.U. S.F.I Trips
Ac r e a g e Ge n er a ltd

Dally

I 0<:.,,-., Poi..,~ l.iM S.F. 58,000
1 QRS Corporation 25,000 S.F. 10,000
1 Lawrence C"")'O:l 100 Aeres 22,600
1 Resnick. lOw t55 130 Acres 9,800
2 NcmhCiryAnneuuon 1.196 308 Acres 36.600
2 Mo:-ro Hills Co:mIry Club 900 10,300
2 5 ..., Luis Rey H.;!:h~ 654 5.200
2 ",hJe"We tl9 4,200
4 Groves of 5",., Luis Rey Do"'To.S "93 Acres 8.200
6 Pal. Men V;il.!:e 4-:2 Ac;.s 13,iDO
6 S)·c ...mere Rz:.ch 500 5,000
6 Dlili..,R ...nch 444 4,100
7 C..-ni"'S Pd: (H.,..J.!!.Pacb.:c) 486 4-:2 Acres i,SOO
7 R...ache Viejo i.asi 11.200

CA D. U. = Dwelling Units
.. M = ~liJlio"

s. r. = Square Foo12.!:e

Source: Caltl"ll'o.S Dis"";ct 11 Pl",,,"li.-og Srudies 3:anch

ROUTE CONCEPT (2010)

A Route Concept is composed of £\;'0 p2l1S; (1) a IT.ini:::JUlD tolerable LOS for the peak hours, and (2) a
description of the physical facility necessary to accommcdate that LOS. The 2.010 Route Concept LOS
is determined by a detailed analysis of each mute. Factors t::~t are inflcential in the selection process
include land use, terrain, travel characteristics, relative ircponance of :.'-.~route, relationship 10 other
routes, urban or rural areas, functional classificacon, average ct.:..:;y trc..~:.:.safety, and cost of possible
improvements. Additional componen.s of the :=:'outeConcept include :.';e :1J!'.lTeimplementation of
multinxdal. Transportation Demand \~-,-,.;ogeme,,: CfD\1), T,,,,-:spOr12.DO:1System Managernem (TSM),
a..nd Transportation Control Measures (TC\1) air quality improvercent tactics. These items are
discussed in subsequent sections of this report. The 2010 Route Concepts have been ;0pprcved by
Disnict m':..112ge:ne:11aJld reflect a ~~~so~,::~Jeex?ec~tion of ;occo:npJis~..:::e"lS rather tha.., unatuinable
aspirariO:is.

T::bie J 1 shows :i:e s~·::i:~c Route CC:1Cqt Ldity type <.:.d LOS fo~ e::ch segme,,: of SR-76: The
201 0 .~?eming LCS ':.C·':':; ~ef]~:.s :::-::-J ::-.;oi:; !;:.,es a..'id ;o~xi:.i;:.!· lanes :f ~?p]ic:?b!e. It is also based

\ on Caiu-am' tra..ific p~c.je::ions ;;f.d S.';~;D.';GSeries 7 R~gional T,.:..:·fjc Forec:?sts a;;d 2..Ssumes
completion of :.r,e future region;:] :Rmpo;:::tion sysie;n ::.:;d ::J! i='ropos:":! s::::e hjghw~y, ar.~:i3.l sueet
ar:d rra.nsit irn?~ovements. Tne :"C·~:C::Sl i:;co;-P0T3:es :1 \'e:::c!e occ;.:;:::..,cy r~:e of 1.5 persons pere ·.ehic!e. 006676
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The SA.."mAG forecasts did not consider recent population growth pzuerns in the SR-76 and 1-15
corridors. The Caltrans projections have modified the growth assumptions for the area. These
forecasts are intended for interim use until the completion of the Tri-District Transportation Study. ...
Caltrans' Districts 8,11, and 12 are working on this study with a consuhant to develop a forecasting •
model system that will provide detailed traffic analysis i:J portions of ::~e contiguous are as of San
Diego. Orange, and Riverside counties. This study will provide upca.ed forecast volumes for the
northerly reaches of 1-5 and I-IS in San Diego County and for portions of SR- 76. Accordingly, the
results of this study may require future changes in the concept for SR-76.

Based on the Caltrans and SA!\"DAG projections, the 2010 Operating LOS for SR· 76 is deficient in
Segments 1-8 even with the inclusion of the proposed highway, arterial zr.d rail improvements and an
increased vehicle occupancy rate. The 2010 Concept LOS, where better :.~.::.nthe 2010 Operating LOS,
has been utilized to further reduce deficiencies by the use of additional improvements. The 2010
Concept LOS has been set at LOS "E" for the urbai portion of the route :7om 1-5 to Mission Road. It
has also been set at LOS "E" for the portion of the route from Mission RO::Dto Rice Canyon Road due
to expected future growth and urbanization. The full implementation of TCM. TD:\1 and TSM
improvements will aid in attaining the 2010 Concept LOS. The Route Concept has been set at LOS
"D", based on District System Planning LOS Guidelines for rural areas, for the remainder of the route
from Rice Canyon Road to SR-79.

In San Diego County, the Route Concept for the urban areas is consistent with the provisions of the
County Congestion Management Program (CM.P). The C~1.P will be updated annually to address
congestion problems in a coordinated and cooperative manner with various county entities. The
elements of the CMF include a Transportation Demand Management and nip reduction element, a
transit standards element, an element defining LOS standards for the hig:;way portion of the regional
transportation system, a land use impact analysis program, and a seven-year capital improvement
~~. i
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CO~CEPT RA TIO~ALE

.., A rnultimodal approach is necessary in order to provide for the projected increased person-nips in the

.. I SR-76 corridor. The highway component of the Concept for Segments I through 6 calls for the initial
construction of a four Jane facility. Caltrans traffic projections show the need for a six lane facility for
these segmems by the ye;;.r ':OiO. The j-a.::iliiye),.p~.~;0;,) j-0, Se~mt"~; : ;,h.uu~~ 3 i.,.::;~'::es right of
way acquisition for a six lane expressway, however, it does not appear there will be sufficient funds
available to construct the additional rwo lanes prior to the year 2010. Additional funds may not be
available to acquire right of way beyond that required for the initial fO"J lane facility in Segments 4
through 6. As development occurs around Segments 4 through 6, it is expected that developers may
contribute a portion of the additional right of way needed :0 add two ::.....es. Expansion to a six lane
facility is discussed further in the Ultimate Trsr.spo ....ztiO;'i Co .. idor s:..:::on. The traffic projections
also indicate, that even with the ROUle Concept capacity improvements, significant levels of congestion
will occur from Segment I to Segment 8 on SR-76 by the yezr 2010. F~TUre (Build) Operating LOS
on these segments will be "FO" Dr "F".

Another component of the Concept for these segments is greater utilization of arterial streets in the
corridor. Use of arterial streets C2.l1 increase corridor mobility, reduce peak period demands on the
facility, and provide alternative routes for relatively short intrare gional trips, The existing arterial street
network consists of two lane and four lane surface streets and has been previously listed in the
Existing Facility section of this report. Arterial street improvements i:l the SR-76 corridor that are
recommended for funding from local transponarion sales iax (TT?J1sNe!) revenues in accordance with
the adopted 1990-97 Regional Transportation Improvement Program (~TIP) include two projects on
Mission Road in the Fallbrook area. The first project extends from Pepper Tree Lane to Winterhaven
Road and the second project extends from Winterhaven Road to Green Canyon Road. Both projects
call for reconstruction of a four lane road. --

.. t.. Capacity of existing arterials within the corridor is affected by physical .nadequacies, access conflicts,
• numerous traffic signals, and general traffic congestion. Arterial trzffic flow can be increased by

realignment aDdior widening, correcting physical inadequacies a:;~ minimizing side friction.
Improvements towards these ends include preferential signal rrearment, limitation and separation of
left-rum movements, limited driveway and other access controls, and B.i~lOccupancy Vehicle (HOV)
lanes for ridesharing and transit.

Another component of the Concept for Segment I through Segment 6 is the provision of expanded
transit service in the SR-76 corridor. Due to L1erapid gro ...·i..1and increasing urba.'1izanon in the SR-76
corridor be.ween 1-5 a.'1d I-IS, fixed bus rOUle service sho'Jld be exte~,ded easterly from itS CWTent
terminus at Coi!ege Avenue to I-IS. The f:-eque:lcy of ex.is::~;gbus sen~:e should also be increased to
accommodate i.,le expected g7o\;-th in person-:..::ps i:l L'Je 5::\-76 COffi:';)T. The use of bus zones or
TUrnouts are recorr ..,:;ended ,...·here condi::o;')s ·,:;a..a;:t. S:~C;DC loca::o;;s should be developed in
consultation ',';;,,1 ~CTD. . .

In addition to expa.:;derl bus seiyice, co;:,,-,,:,:,,:err:.il se,.'ice ',;,';:1 be pro\·:::e.d on L';e existiilg Atchison,
Topeka ",-;d S::"'!.a Fe (AT & SF) freight !ir.e right of '';'~Y '';''hich C'.:.-:-ently parallels SR-78 from
Oceanside iO Escojjciido. This sen'ice '';''iil heb 10 reiuc~ expec:ed :-::':jJC CDrH!esr:on levels in !he
OceajjsideiE~co"cico corridor and shodd also heb to a::e~'ia!e fu:-.::e conEestioil in Ihe SR-76
corridor. Ride:;::;p 0;') i.J1eline is estii:'~:e.d :0 :-e r.e::.riy 1O.':':'J po:r day ~?O:l :ts -~-,ce?tion in 2o::x:Jand
rise 10 a.n es;i:::~;e.d 15,0-."XlDr more by Lileyear ::005.

tt 006678
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The San Diego Metropolitan Transit Development Board (~1TDB) is currently studying the extension
of Light Rail Service in the 1-15 corridor, The study parameters range 10 the SR- 76/I-15 junction and
....ill result in an alignment for planning purposes. The study is expected to be completed in earl: _
1992. Rail service in this area could lessen the forecast congestion in this vicinity. •

For Segment I, the Rou:e Concept ca.ls fur the ccnszrucuon of a :'~.;.; lane ex~ressw::..)" on new
alignment from 1-5 (PM SD RO,O), at the Hill Street interchange, to Frontier Drive (PM SD R2.4) in
Oceanside. This project is in the 1990 sm, Construction is scheduled 10 begin in the 1991-92 fiscal
year with completion expected to take 18 months.

For Segment 2, the Route Concept proposes construction of a four lane expressway on a new
alignment from .3 miles e..st of Airport Road (p:\1 SD R2A) to .2 miles '':'::5t of Old Grove Road (p~1
SD R4.7). This improvement will be funded by TransNet revenues, and it is included in the adopted
1990-97 RTIP. Funding is expected to be utilized beginning in fiscal year 1993·94.

For Segment 3, the Route Concept proposes construction of a four la;-.~ expressway from .2 miles
west of Old Grove Road (P!'>1SD R4.7) to North Santa Fe Avenue (pM SD R6.9). This improvement
will be constructed in two parts; the first part will extend from .1 mile west of Academy Road (pM SD
R4.5) to .1 mile west of College Boulevard (pM SD R6.2). The second ::2..'1 will extend from .1 mile
east of College Boulevard (P~1 SD R6.4) to.3 miles east of North S2.;"::].Fe Avenue (P!'>1SD R7.2).
This improvement will be funded by Trans Net revenues, and they are inc.uded in the adopted 1990-97
RTIP. Both projects are scheduled for construction in fiscal year 1993·9~.

For Segment 4 and Segment 5, the Route Concept proposes to realign and widen SR-76 from a two
lane conventional highway to a four lane conventional highw ay. Calzrans is working with city and
county staff and adjacent land owners in Segments 4 through 6 to "simulate" expressway conditions.
One of the techniques being proposed is to minimize access points on S::Z-76 in coonanempi ro increas/
the capacity of the road. e
Tnis .....idening ....ill be constructed in two PETis. The first section extends :rom North Santa Fe A venue
(PM SD R6.9) to East Vista Way (PM SD 9.5). The second FIt extends from East Vista Way (P\1
SD 9.5) to Mission Road (PM SD 12.4). These projects will be funded ~y TransNet Revenues, and
they are included in the adopted 1990-97 RTIP.

For Segment 6, the Route Concept proposes to realign and widen SR-76 :':-om a two Jane conventional
highway to a four lane conventional highway that "simulates" e~:~,essway conditions. Tnis
improvement will be funded by Tr2..!1SNetrevenues,

For Segment 7, the Route Concept proposes to widen SR-76 fro::"! a two :::..;1e co;,;ventional highway iO
a four le...'leconver,tional high",'c.y. As Feviously disct:Ssed in the l...:;.r;dese sec,io:l, proposed
residential, cor.,,-nerciaJ, ~-;d induswial de\e]op;-ner;t i:l Lr,e ·,icir.ity of !..c ~ SRoo7611·15 (P\1 SD R 17.3)
junction wij] s\Cbst.:.r,t:iaJlyi:lcreas:: "c.fiic ""'i:hi!1this segGt,:1. \\'ideni,.~ :70;:] ,'·:,0 lanes iO :our Ia.r.es
will help to c.ccoi'nrn~:e :h.is incn::;.sW c-<:..:":'ic.

For Segme"t S, no ;mp;-oveme!".is ese proposed wi:hi:l :~.e ::0 ye::.: ~ou:e Conce;Jl ::i7:e fral7'e.
However, it is exV..c:ed :..'-.~tLr,isseg7Tient ''''':':1oj:X:2:e c.t a ct::cie:-,t LOS.

For Segmer.t 9, SR-i6 '",~J0?::,2te ~l::"l c.ccepL:ObJeLOS ::"'1d,;0 r...2jor ;::...-.eac=.i:':o;-.s 2."ep:-op.Qse.d.

For all seper:!.S, operac:o:-::J ::"ld ,;;jery ii7:;:';-Q\'e:71e:ltswul ':.~ :::~?'eme;-.::j::..5 :lecessa.....Y.

r, is -e;·l.e, -.'-"';c"'l" r:c~ :-;"'~"'c;~"v re··, '-10 to ,,";'d o· ..·"'e' ..ps nut C" - --~e";O:l 0;; ,,--'("-s of ·hi· •• "j...JJ :-"} •• ..-.....' •• 11 _ J __ ;..._ _..... L • __ "::: ." . '. r' '.~_.l 1..._
rOUle. Adeing adcition:J highw~y c~;;~c :y b:,' itself wi:! :-:C'\ c-e st:f:"::e:-:l :0 ;essc:l cO:lgcslio;i to
~"c"'--bl~ ._-; ..--e","h1~" ,\"IS e...... -.......;.,,; .......~l .... ...:\.'- r ....:l.. ..... to: c •.

•• I
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A Congestion relief without major highway improvements can be achieved by a variety of
.. (' methodologies. Some of these methodologies are incorporated in the Regional Air Quality Plan as

Transportation Control Measures (rCM's). TC~fs contribute to congestion relief and improvements
to air quality. Another methodology separate from !he Regional Air QU2::y Plan is the implementation
of Transportation System Management improvements. Tr.e se topics ar e .:iSCl;SSW exie nsi .. ely in u".c
following sections.

Air Quality

Because the region will not be in attainment with S12te and Federal ~ quality standards until after
1997. it is classified as a "severe" air basin. The 19S5 California Clean Air Act requires the
development of a new air quality plan from air districts that did not attain the State's standards in 1987.
The San Diego County Air Pollution Control Disoict (APCD) is scheduled to complete the plan by
September 1991. The plan will incorporate strategies directed at reducing pollutants and increasing
vehicle occupancy in an effort for the region to achieve the State's standards.

As pan of this plan, SAl'>"DAG has developed strategies towards attainment of the plan's goals. These
TCM strategies are planned to achieve the following requirements of the California Clean Air Act: a 1.5
minimum average vehicle occupancy during weekday commute hours by 1999, no net increase in
emissions after 1997, and contribute to the required reduction in district-wide emissions of five percent
per year, averaged every consecutive three-year period. The TC!'.1's a.-=comprised of the following:
The Transportation Demand Management (TDM), Transportation Capacity Expansion, Traffic
Systems Management, and Indirect Source Control (ISC) programs.

- The TDM Pro~am consists of four principal elements. The first element is the Commute Travel
, . Reduction Program. It is composed of eight sub-elements. They are ",'",eemployment trip reduction

A ~ program and ordinance, employment ride share program, parking management program,
.. telecommuting, compressed work week, employer transit subsidy, flexible work hours, and staggered

work hours.

An important sub-element as it relates to congestion relief is the employment trip reduction program
and ordinance. The goal of this program is to reduce rransportation source emissions by increasing the
average number of persons per vehicle during peak weekday periods. Another important sub-clement
is the employment rideshare program. It provides for the es~blishment of Tr.:...'lspor..ation Manage:TIent
Associations (T\1.~'s) to encou.rage employees iO commu:e by altel11a::';e modes. The North County
Subregional DL~ ;\erv.ork encompasses the SR-76 corridor from 1-5 tC> \1ission Row.

The second ele::lent in L'1eTD\f prop-n is L'1eCollege TJ2\'e! Reduc::.:n P:'ogrml. It is composed of
two sub-elemen;s, Thev <.Ie L~ecollete ..I:::> :-educ;:ion DiOS'::...-nand o~:-:::.nce. a..rldthe co!!e!:!e tr2..'lsit
subsidy progr::"'-:J. The 'college tr.? redudon Fogra.rri 2..,d o.dinance ';.~!lh~\'e a si:::ilar iinpc.ct on
congestion relief as ;~e em?lo:-me~,i :.l ;p reductioil progra.r:!.

The third eJeme:Jt in ihe TD\1 progr::.J:1 is the Goods \~c\'ementfT:-~:;; O?:~;:I:Oil P.ogrc..-:J. It is
comprised of J-see suD-e~e:ne;,.s. T-,ey a:e !J,e go-.."Iojsmo',e::le::;}truck ::~\'el .educ::on o.G:1a:1ce, the
incident manage;;;e.,t ::.nd pr-even::on progrc..'7l, ;:nd uie r::ClOriSt infc::::;r;on sysle::J. An impor"::"''lt
sub-element as it .elates .0 cOilges:-:on .e!:ef is LiJepro\'i,ion of ;1::.: ::1010;;St ir,formation system.
Consistent ,,';i,,1 L'1e goa.Js of i.l1esub-ele::1e;-,t, ,,'1eDistri.:. 11 Long R::"-,ge Oper.::ioils Pl::.n (LROP'
prop:lsed a Tr:;,:'::icO~.emio:1s Cer::er (TOC) \lo~~.:his no',:,' :"l operzDo::, The TOC wjl ajd iil LI..,er.:pi:
identifica:ion of ~ccidenls ;:..,d o;~.cr non-rec:.:.-re;-,t free';';::O cO;iges:::1 :?,d ":"j]1 issue apF·.opri~le

~ inform::tion 10 ~c:oris:tS Lhro:]gh ;';~.euse of cr-:::..-:ge::.ble:-:-:~ss2ge sig:-.:. ~.ig~\:...::.y ::O\'1sory f::O:O, 2..;~d
possibly by ::-.e L:5-e of L.,-\·t:~l-:c~ecc-:-::pl,;!e:-s.
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The fourth element in the roM program is the Non-Commute Travel Reduction Program. This
program will educate drivers in ways to reduce or change the use of L':e:r automobiles with a goal of
reducing auto emissions. The pro~'s goal is a ~uction equivalent <0. one nip per day per driver. e
The second major TC~1 program lS the Tr2o<pnm!OOO <;:'apwrv Expan<lnn Prnmm. The purpose of
the Tr<:JlSN•..2DOnCaoac.rv Exr ar.sion Prczrarn is :0 rrovice :;"o,e scrv.r es and Iacilitie s nece ssarv for
the success of the ruM Program. The Transportation Expansion Capacity Program consists ot' five
elements. They are the replacement of the region's bus fleet with clean burning technology that utilizes
compressed natural gas and expansion of light rail, commuter rail, and :.'-.eclean bus fleet; a program
for transit agencies to aid employers in the establishment of vanpool programs for use by their
employees: expansion 10 49 miles of the re gion's HOV lanes; increase :.':e number oi Park and Ride
spaces; and add 75 miles of bikeways and other facilities.

The third major TC~1 program is the Traific $\'<iem< \12.m gC:71entPTr rrarn, The goal of the Traffic
System Management Program is 10 improve the flow of traffic through the coordination of traffic
signals and computerized si gnal controls and to achieve a ten percer I increase in speed on arterial
streets by the year 2000. The LROP recommends that a plan be prepared for the systematic review of
all signalized intersections on S tate highways. This plan will include a discussion of signalized local
parallel routes.

The fourth major TCv1 program is the IoCirect SQurce Cootrol Prome;. The ISC is composed of two
elements. The first element is the General Travel Redaction Program. :is goal is ,0 develop policies
within city and county general plans to change travel behavior to and frc::J a specific indirect pollutant
emission source, such as an employment or shopping center. It s;ec:ficaHy aims at reducing
noncotnmute travel by single occupant vehicles to an indirect source by improving accessibility for
pedestrians, transit and bicycles. It consists-of three SUD-elements; :...~epersonal travel reduction,
recreational and event travel reduction, and L'Jeairport travel reduction p:--;:"" ams. I

The second element of the ISC PrO£T2..lIlis the Land Use Prozrara, The L2.Jid Use PrOE!2.!!l is a
designed to encourage zoning and project design ;0 foster Lhe :;se of al:e:-:12.r::iveU'2.11spor..arion-modes. ,.,
The three sub-elements of this progI""clTIare jobSl11ousing tJal2."iCe, !T2.r.;:t corrioor development, 2.nd
mixed use developments.

Transportation S)"stem Management Strategies

Transpor..ation System \1anagemera (TS~"1) is a s;ntegy ·...·hese goal is :."e accomrnod..ation or ;:-a ....e!
de:n2.nd on exiSLing tr2.nsp0r12.uon f2.cilities without ii:c:easingconges,ion. Several TSM
improveme:m have previously bee:1 me:-:rio<1ed in :::e air c,ualiry ;e::iO<1.An additional TSM
improveme~t is Lhe provision of r""owpme:ering 5ys;e:7:.S. The DisrriCL 1: LROP calls for rcl:)p me:.::~
LO be ins!2.l!ed 2.1170 adciitior.alloc2.oons t.:'·uOl:£:-:OUIS2...iDie£o Cou~. :-:. Ho·,:.·e....er. no ',,-,7.D ::}e:e:-s
arej:)roposed for SR-76. - _. .

OTHER ITE\1S

New mel.hodolo;:ies C"-'i 2.Ssist i., !:ro ....iG~'2 be::e: ;r.::.:'2.£e:::e::t of the :"~rze ?ansDor...::tion s.,·ste:n..
Ad ....2..J1ced:ec:-,nology research is 'o:1e tcvl- L'12.!:2.:1 be "sed to iU1pro·. e :.'-;e e::~c:e·::c: .. of L~,e-furG"e
transporL2.rioo system. The "s~1)..Kr· Cor-r:ccr co::ce~[ ',:.::1emp!c:. 2. :ll.:;:,ber of ;ec;;:;oiogic::...i
innovations. ir:cluciin£ in-ve::~c~e :ia\·i£~=on s\'s:e:::s. cc:::::.::::::-ize.d =-:~c·.;"cv se:-:sors. chzj1£e::.o:e
message sig:;s. :?-Ddlei:vision C::..:-;le:<.5. _.. . - - .

•
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ALTERNATIVE ROUTE CONCEPTS CONSIDEREDe. The purpose of this section is 10 document alternative ROULeConcepts that were considered. The
I. 1991 Route Concept for the year 2010 is compared with the 1984 RCR for the year 2005, the 1990

Regional Transportation Plan (RTF), the County of San Diego General Plan Circulation Element, and
also with the alternative facility sizing analysis S;;v\l,TIin Table 12.

In 1984, the Concepts were set based on the SAl'mAG Series 6 Population and Traffic Forecasts for
the year 2005. Because traffic and population growth along the SR-76 corridor are increasing at a Tale
greater than the Series 6 projections. the original ROULeConcepts have been revised 10 reflect these
increases.
The following table is comprised of a segment by segment. cornpa ..rison between the 1984 Route
Concept Report and this current updated RCR.

TABLE 12
COMPAR1S0:-J OF 200S A..'\D 2010 ROUTECO:\CEPTS

19S4 ROliTE CO:\CEPT FOR 200S 1991 ROliTE COSCEPT FOR 2010

SEGME:\T POSTooMILE :: LA:\ES SEG~1E:-'"T POSTooMILE :: LASES
FACll.ITY TYPE! FACTLITY TYPE!
COSCEPT LOS COSCEPT LOS

IA SO 0.0 .. 6.7 ~E:3 I SO RO.O • :u.~ ~E.'E
2 SO R2.4 • ?1..7 4E/E-

(I 3 SO R4.7 . ?S.9 ~E.!E
.. '- 13 SO 6.7 .. 12.0 "-C/O 4 SO R6.9 .. ;'2.0 "-CIE
,., 2 SO 12.0. R17.3 "-C/D 5 SO 12.0 • '2.~ "-CIE

6 SO 12.4 . ?,!7.3 "-CIE

3 SO R17.3 .. 18.3 "-CfD 7 SO R17.3 ·17.9 "-C,'E
2C/C 8 SD 17.9 . :?4 2C/E

4 SO 18.3 .. 52.3 2C/C 9 so 19.4 .. 52.3 2CfD

2C1"-C = T""o or four 1..ne c::mvotiont.! r.:s!l ..·.Y
4E = Fo~ !.tnee~'w.y
LOS = Level of Service

The ROUle Concept for SR-76 is consistent ·...iu1 the 1990 RTF and the County of San Diego General
Plan C5.:"....:l2. ti0n E1eznent.

Table 13 identifies the SR-76 segments '':'';;e;e, \l,~~1 the :'"'.irial Conccpr Facility in place.uhe 2010
Operating LOS remains at a deficient level. This table illustrates the LOS's that could be achieved by
enlarging L'Jemainlane facility beyond the initial Concept Facility size. For those segments the table
lists increasingly larger mainlane faciliry sizes. starting with :....e initial :::l:Dboerof lanes called for in uhe
ROULeConcept and ending with the number of lanes required :0 achieve a nondeficient LOS "D". The
resultant Operating LOS is listed :0 the right of the "Alternative No. of Lanes" column, ""iL'J the "2010
Operat...g LOS" and "Concept LOS" highjjghted. The ~~le shows :.~.allarger facilities, as· ,...ide as
eight lanes ;n some sesnems, ';,'ould be :1ecessarv 10 ~e.:.e;' a "D" LOS. Due to hi£n COsls and
associated :r=pract1c2.ii'ties, L'lese fae:Ety sizes ar~ :10t ;:~;)?osed a5 :he ~oute Cone;?t fur u'Jese
segme:1tS.
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TABLE 13
LA~ES REQL1RED TO ACHIEVE ALTERNATIVE LEVELS OF SER\1CES (2010) e
Segment Po,t·~llie .'-Jtornatl,"" D/C Operating

So. Lanesl Ratio LOS
Faclilly Type

1 SO RO.O - R2.4 4E 1.39 F2 (2010 O;>c:'uing LOS)
6E 0.93 E (Ceneep; LOS)
SE 0.69 C

2 SO R2.4 _ R4.7 4E 1.:5 FO (:010 ~6g LOS)
6E O.g 3 D (c"r=;>l LOS = E)

3 SO HA.7 _ R6.9 4E 1.03 FO (2010 O;>c:'cing LOS)
6E 0.69 C (Canc..::;:>tLOS = E)

4 SO R6.9 _ 12.0 4C 1.01 F (2010 0;>c:'1ll.-.g LOS)
6C 0.68 C (C07'lc.:;>lLOS = E)

5 SO 12.0 - 12.<1 4C 1.01 F (2010 O?:,..S-:g LOS)
6C 0.67 C (C07'lc.:;>:LOS = E)

6 SO 12.4· R17.3 4C 1.06 F (2010 ~ci.,g LOS)
6C 0.70 C (C07'lc..::;:>1LOS = E)

7 SO H17.3 - 17.9 4C UO F (2010 O;cz.:':':lg LOS)
6C I.00 E (Con<=?t LOS)
8C 0.75 C

g SO 17.9 - 19.4 2C 1.23 F (2010 O;>c:'ci-.g LOS)
4C 0.55 B (Conc.:;>t LOS = E)

D/C = O=•."d to C~ry :.uo (
LOS = Level of Service : e

2010 ROlITE CONCEPT FACILITY L\1PROVEMENTS

In the urban areas it is not always possible L.O anain the Route Concept solely by the provision of
physical improvements to the roadv..ay. Alternative means to achieve the Concept have been discussed
extensively in prior sections.

Table 14 displays mainlane facility improvements that are proposed in order L.O approach or artain the
Route Concept. Tne Die ratio "-TIdOperating LOS listed assume completion of the proposed
improvement.

a
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TABLE 14e ( :010 IWL"TE COSCEIT BCILlTY i!vlPRO\"E.\IE~"TS

~q;:ntnl Post.~II( Le e a rl e e Jmpro~rmrnl DIC OprrlllD&: COlllcrpt

D.. cripll~o Rallo LOS· LOS··

I 50 RO.O· R:.4 )·S 10 Fn:nu., on.. Connruc 4E 1.:;9 F2 E

2 SO R2.4 - R4.7 Prceaer on"" 10.2 mil", v,'on 01O:d G"",. Rood Con"", .. 4E 1.2S Fa E

3 SO R4.7· :;'6.9 ~ ::>iJ .. W. 01OodG",,,,, il.d. 10 S. S~ F. A... U."B4 10"" 2C 10 4E 1.03 Fo E

4 SO R6.9· 12.0 :-.'cnh S&1la Fe .~'·t=>U. 10 Oli ve ;:.;J "ood L'p"oui. Ie:::> 2C 10 u; 1.0 I F E

5 SO 1:'0 - .::'4 Olive Hill il."'d 10 .\!:UiCXl "0&0 t.:pp>ci. I""" lC Ie"':: 1.01 r E
6 SO 1:2.4·,,17.3 !vl:ui""Rood u>l·IS Uppdtl"""lCle4C 1.06 r E

7 SO R]7':; - 17.9 1·IS 10 rw.r il."'d L'pplk::<>m:C ie 4C UO ;: E

JIC = D=1&1ld 10 c.;:..ci,y iUue
LOS = 1.=c1 c1 Setvic::

• O;c..,rina: Level of Service includu provision of $:.&1.: h:~"·I~. ~~-i.aJ L"'ld :-UJ irnpro"·c:::')C1:.1. and I ",.c.:.:;;: oc::.;:.:~C)' ::au. or 1.~.
•• Cooc::::rt Level of Service, where beaer :.h ...., ~~c Orw:~~'C LOS. ~,dudCJ ?ro ..;sj~ of ao.:!.i:ionaJ TCvf. :-=~i. and TSM i."'npTt'l ....C'D~:.s.

ULTTh1ATE TRA~SPORTATIO~ CORRIDOR

The Ultimate Transportation Corridor (1.TTC) describes the long-term (beyond the 20-yezr Route
Concepnright of way requirements for a particular segment. Tne long :erm needs are determined by
Advanced Transnonation System Development (AT5D) activities wf.:ch include investization ande~ analysis of Community Plans, General Plans, Transportation Plans, L~-:d Use Plans, Env-G-onmental
Documents, and other pimning documents. The inte:1t is to 12.l:eadvan:..::.~e of or develop opponuniries
for long term right of o,;,'ayacqui,,::ion ~,d to work with local and re;:on2..l agencies 10 implement
corridor preservation measures.

Table 15 shows the number of lanes wd u.e facility typ:o:. It also incl!;::s the minimum right of way
width in feet for the conventional highway yorrions of the roUle. This o,;,~:u' can be variable depending
upon tIle r':":nsions of C70ss-sectional e1e;:)e:1tSand specific circumSl2:.::::s which ::D..G.y n:q~ r.2.ITOW
widuis. ~,1iniu)u:::J right of ',l,'ay o,;,'idth :::cluc:o:s the roadbed. shou!:::, c:ezr recovery area, and
minimum catch point disl2.nce to ule c:n or f~j slope. Acdicion21 ng~.t of way may be required. for
StnlClJ.1J-es,slope modifications, a!id cirai:::og: facilities.

Tne ;:cini=:= riEht of wav ',:,~cthfor L'oesix la..~ecOI:\'e:1rion21 f:ocilirv :..s : 72 feet. The 6-:i::m: ..'D nEnt
of ';"'ay '':'~::'1 [or-the [Ow fane conventio;;<.1 ;aC:J:ry is 148 fee!. These :-:~::t of way widt.hs ~-e C?hr-ans
reco::::.u:Jer,danons a"d a..-eb:o.sed.0:1 C2l::r<...-:sP...igh....ay Design Y:anu2..l S~:ion 7-:;06.1.

Tne liTC for 5R-76 is a six ]a!ie eXDress'':'':OVfrom 1-5 (P~1 5D RO.O) ::::~o'ui 5E.!'.:2 Fe :~\:":;ll.le (F~1
5D R6.9) <"''lda six 1:o.:1econve:1r:ior,2J f::'c~:~~ fro;:) >:orJJ 52.:.'-3.Fe A \:r:.:e (P~1 5D R6.9) to P~"lkey
Road (PM 5D 17.9). The e:c?,.i:s:on oi S~-i6 f;0r.1 1-5 :0 ~onh 5:;:.:2. Fe Ave:1ue :0 a four 12..'1e
facility, as pl'Cvious;y c.iscusse·d in :he Co::::;;t ~ario;;;:je se:::o:1. inc::.:::s sufiici:O::1[right of ....ay for
six lanes. To,e lTTC c:8s ;-or:l iocr 12.:;eccrse~:::or.::..1 f::.ci:i;:.. :':u!":l P2.:'~::Y Ro::ri (P~1 5D 17.9):0 SR-
79 (P~1 5D 52.3) b::.sed on the Counry of 5::...'1D:ego Gene;-,j ?Jan C.:::.:;acon Ele:ne::t. Eowe· ..:r, a
r ....- 1r....... •• ; ~~l ~a"':l ij:· :,j..' .~: ':'- -[ ~':. .• - • b :..':~;.. '.. . ....- ..:':'" ~ '"' ..'lC_l .-:j .... con,eTiLcl ........ C•. ;L! 1:1 .... s sC: .. je ........ : .. Cl e . jDJe c ...e lO _... _Oi1 ••• e"l~

CO;';SU~::t.S.
(
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TABLE 15
UL1TIiATE TRA;-;SPORTATION CORRIDOR e

S. g m 00 I P o s t· Milo Lo c a t Io 0 :: Lac esl ~1101m um
Faclilly Typo RIght of Way

Width

1 SO RO.O • R2.4 1·5 !D FronUCf Drive 6E N/A
2 SO R2.4 - R4.7 FronUCf Drive to .2 r.UJe.s West of Old Greve Road.. 5E N/A
3 SO R4.7 - R6.9 .2 miles West of Old Grove Rd. to~. SmU Fe Ave. 5E ~/A
4 SO R6.9 -12.0 Nanh SIC'lLaFe Avenue to on-e Hill Road 5C 172'
5 SO 12.0 - 12.4 Olive Hm Road to Mission Road EC 172'
6 SO 12.4 - R17.3 Mission Road to 1-15 5C 172'
7 SO R17.3 - 17.9 I-IS to Pmkty Road 6C 1il'
8 SO 17.9 - 19.4 PlC'l1:ey Road to Rice Cmyon Road ~C 148'
9 SO 19.4 - 523 Rice Canycn Road to SR-79 ~C 148'

e

a
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LIST OF SYSTD1 PLANNL'\G ACRO:-''n1Se,
\. ADT Average Weekday Traffic

APCD Air Pollution Control Dis ...ict
CBD Central Business District
CMP Congestion Management Plan
erc California Transportation Commission
DIC Demand Volume \0 Capacity Ratio
DS?\1P District System Manaaement Plan
FA! Federal Aid Intersune-
FAS Federal Aid Secondarv
FAP Federal Aid Primzrv . .
FAU Federal Aid lJrban'
HOV High Occupancy Vehicle
IRRS Interregional Route Sysiern
LOS Level of Service
LROP Long Range Operations Plan
LRT Liaht Rail Transit
MSL MaiIllenance Service Level
MInB Metropolitan Transit Development Board
~CTD North COUI1ry Transit District
PHV Peak Hour Volume
PM Post Mile
PSR Project Study Report
RCR Route Concept Report

D RDP Route Development PIa.,
_ _ RTF Regional Transportation Plan
.. R/W Right-of-Way

SA.~"DAG San Diego Association of Governments
SHELL Subsystem of Hishwavs for the Movement of Extra LeE~ Permits Loads
STA-\ Surface Transportation Assistance Act -
Sill State Transportation Izrproveroent Program
TASAS Traffic Accident Surveillance and Analysis System
ID~1 Transoortation Demand Manasernent
1MA Transportation ~1E.n2ge::"l~::.tAssroarion
TOC Traffic OPerations Center
TSM Transportation Systems ~fa.'l!ge::Dent
UTC Ultimate Transportation Corridor

S~1ART CORRlDOR (A uihors Definition) Employs technology to improve the operating
er;;c:e::cv of ,]1 the r020""2\,S w1L1:". a corridor in order :0 reduce.,;,,;,J, •

COD£eS;:O:1

(
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LEVEL OF SERVICE (LOS) DEFINITIONS

Level of Service (LOS) is defined as a qualitative measure describing operational conditions within "
traffic stream. and their perception by motorists and/or passengers. .~ Level of Service definitit e
generally describes these conditions in terms of such factors as speed. travel time. freedom to
maneuver, comfort and convenience, ~-.j s~e,y. Levels of servic e '::::;,..i::ions C:'...."1 gene•ally be
categorized as follows:

L..Q.S.IlL!: CQPoe<!ipnlDelav Trame De<cr;Olj"1

(Used for two ar.i!o'.JJ' lesefreeways ar..dtxpresswrjs) .

"A" <.34 Nooe Free Flow

"E" 0.35.{).52 None F= to stable now. !iSh! to moderaie volumes

·C" 0.53.{).69 None to Minimal Stable now, moderate volumes freedom to maneuver
no ticeabl y restricted

"D" O.iM.92 Minimal to Substantial Approaches unstable :jow, heavy volumes. "cry limited
freedom to maneuver

'"E" 0.93-1.00 Significant 8tr'CmeJy unstable 00·-: maneuver-ability and
psychological com for: extremely poor

(Used for six iN~fr!~a)'I and expressways]

"A" <.39 Noo:: Free Flow ..1

"E" OAM.59 Nooe Free to stable flow, !:;~.tlDmoderate volumes e
"C" 0.60-0.74 None LD Minimal Stable i10· ... , moderate volumes freedom to maneuver

noticeabl y restricted

"D" 0.75-D.92 Minimal to Subsiamial Apprcaches unstable :";ow. heavy volumes. "cry limited
freedo:n to maneuver

'"E' 0.93·1.00 Significant Extr'C::lely unstable 00·..·. maneuver-ability and
psychological cornfort extremely poor

(U sed for fre r ....~S ·....·ut, !igr.J or rrore lcnes}

•A" <.~2 :'"OY.: Free ~o· ..·

"'3" 0.~3.{).62 :'"o.>e F.= LD s:2t.le flo·..., ::£~.t:o mooe:-= "0;::.:;-.:5

"C. O.63-D.79 :'"0:1: LD }.~i:lirrJ:?.i S12DJe :10''''. rrJodC:-2~ '.-::!u.~:.s ~orrJ LD rr.2.':~·'-er
~oti~,y ~rrict=.:i

"D" 0.30-').92 ~.hni:-:-.:JLD S~:S:.2..~!i:J .'.pP''-:;:~:sur.SL3bl: :~:'.:.o, ~::':;':' ,"oJ=,=.$. "c::;.' li::-j~
f:.-e:=:d C::1 ~ r:; :1,;1c u v c=

.~

c" 0.93·1.00 .... Si&TIU1c..:.rll ~=-e~:ly ~Is~ble :~:,;,... ::u"nc:.;v=·3bLi::y ;;:"d
r-s"c~-~-.......: ....,l comf~- ••. -.. ~, ......-......r00668'1" 2 2 ~ .... u.c,.'-" , '-. ---- -.~ r~~ e



(Used for c1ljucways and aprCSSW(TjJ)

_ " roo 1.01-1.25 Considcnble. Forced flow.heavy congestion. long queues farm
. ~ I hour d:lay behind breakdown pocus. SIDp and go

"FI" 1.2.6-US Severe, Very heavy congestion, vcry long queues
1-2 hour d:lay

r2" 136-1.45 Vr::y severe, b.~mely heavy co.,g::sUon.lo.,ga queues. more
2.3 hour d:lay numerous breakdown poims, longer sto;l periods

.r3" > 1.46 b.=ely severe, Gridlock
3+ hours of delay

(Used for all conventional f.igr.wlTJs)

"E" c 0045 None Free ID stable Ilow, Eght to moderaie volumes

'C" 0.46-0.65 None IDMinimal Stable flow. mod=t: volumes freedom IDmaneuver
noticeabl y restricted

"D" 0.66-D.85 MinimalID Subsianua! Approaches unstable :io·"'. heavy volumes, ve.-y limited
_ freedom to maneuver

p. "E" 0.86-1.00 Signific ant =:::'~meJy unstable ik",. maneuver-ability and
_ '~ psychological com ion extremely poor

"F' > 1.00 Considerable, F~ or breakdown ::io·...
delay measured in average
travel speed (MPH),
Signalized segrnea IS

experieoce d:lays >&.1.0
secoods per vehicle

I
\ ,
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State Route 76

-
1 approve this Route Concept Repon as the guide for development of State Route 76 over the next 20 years.

Submitted By:

~d ----- ~0!Ff'/
System Planning Branch j/ ~

Recommended By:

~(z"'!Jv,jC 7-12--'71
Carl R. West - Dare
Deputy District Director
~~:,~~.ingandPublic Transportation ..... . .. ..~.--,. _
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ADDENDUM TO BIOLOGICAL STUDIES
COMPLETED FOR PALOMAR AGGREGATES DEIR-=- November 21, 1995
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Th'TRODUCTIONe The purpose of this document is to summarize changes to the original Biology Report and
Environmental Impact Report (EIR) for the Palomar Aggregates Quarry Project. Changes
include those detailed in the two additional information dOCuments as well as any changes
subsequent to their completion, such as the listing of the arroyo toad as a federally listed
endangered species. A study to determine the presence or absence of the species was conducted
by Joseph Copp and is included in the Biological Resources Addendum. Please refer to the
Palomar Aggregates DEIR for revised figures of the original Biology Report. .

EXISTING CONDmONS

The project site includes 108.4 acres (96.4 acres for the quarry and processing plant and 12.0
acres associated with the road widening and realignment). Four native plant communities are
found on the proposed project area: coast live oak woodland (oak woodland), southern mixed
chaparral (chaparral), southern willow scrub (willow scrub) and Diegan coastal sage scrub (sage,
scrub). The oak woodland covers approximately 3.0 acres of the site. Chaparral habitat occurs
in the northern portion of the site, comprising approximately 14.5 acres of the site. This habitat
is relatively undisturbed. Large portions of this habitat have been converted to avocado groves
in the surrounding areas.

Disturbed willow scrub occupies a narrow drainage swale that is located near the eastern
, boundary of the site. The willow scrub extends approximately 300 feet from the southern

~ terminus of the d~nage, covering a,bout ~.3. acr~ of the site: Sage scrub covers appro~mately
., . 40.1 acres of the site. The vegetation within this cornrnuruty lS regarded as low quality sage

scrub. Approximately 50.5 acres (38.5 acres from the quarry itself and 12.0 acres of which are
associated with the road realignment) of the project site is cleared of native vegetation. These
areas can be classified as one of three types: cultivated, ruderal vegetation, or bare ground.

No sensitive plant species was observed on the site. The status of the three sensitive plant
species reported in the project vicinity have been updated: thread-leaved brodiaea is a Federal
Candidate Category 1 species, is listed by the state as endangered and is also a California Native
Plant Society (CNPS) List IB species. Lakeside lilac is a Federal Candidate Category 2 species
and is a CNPS List 1B species. Orcutt's dudleya is a Federal Candidate Category 2 species as
well as a CNPS List 2 species.

Status changes for sensitive wildlife species include the designation of critical habitat for the
least Bell's vireo (vireo) in March 1994. In addition, the Habitat Conservation plan for the San
Luis Rey River is no longer under consideration. The coastal California gnatcatcher
(gnateateher) inhabits sage scrub. The gnatcatcher is a state species of special concern and was
listed as a federal threatened species in June 1994. A gnatcatcher was identified on-site by a
Caltrans biologist during the interim between the publication/review of the draft EIR and the
First Additional Information Document. However, no gnatcatchers were observed 'during
focused surveys in 1992 and 1993. The arroyo southwestern toad (arroyo toad) is a state species
of special concern and was listed as a federal endangered species in January 1995. Evidencee of arroyo toads was detected in the spring of 1994 near the Highway 395 bridge, approximately
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1.25 miles west of the site. Several presence/absence surveys were conducted for Caltrans rock
slope protection projects located adjacent to the project site in the spring of 1995. No arroyo _
toads were detected during these surveys. .,

Although no arroyo toads were detected on the project site, a juvenile was observed
approximately 1,000 feet southeast of the project site adjacent to the San Luis Rey River during
a habitat suitability survey conducted for the proposed project in July 1995. This habitat
suitability study further determined that appropriate habitat does not exist on the project site,
inclusive of the drainage swale located north of SR-76 near the eastern edge of the site.

IMPACTS

The project would impact 88.3 acres including 27.3 acres of sage scrub, 8.9 acres of chaparral,
1.3 acres of oak woodland, 0.3 acres of southern willow scrub, and 50.5 acres of previously
disturbed areas. Included in the impacts to the disturbed areas are 12.0 acres that will be
impacted by the road realignment, of which 3.2 acres are within designated vireo critical habitat.
Although direct impacts to the vireo are not anticipated, the loss of critical habitat (3.2 acres)
is significant and necessitates consultation with the U.S. Fish and Wildlife Service under the
Federal Endangered Species Act (FESA). In order to comply with the FESA and the Natural
Community Conservation Planning program (NCCP), a Habitat Loss Permit was prepared to
assess impacts to sage scrub.

The following findings were based on the Habitat Loss Permit pursuant to Section 4(d) of the
FESA: 1) the proposed habitat loss is consistent with the interim loss criteria in the NCCP ~
Conservation Guidelines and with any subregional process established by the subregion; 2) the .,
habitat loss will not appreciably reduce the likelihood of the survival and recovery of listed
species in the wild; and 3) the habitat loss is incidental to otherwise lawful activities.

Traffic generated noise will increase as aresult of the proposed project. However, adjacent sage
scrub will not be significantly impacted by noise or other indirect impacts. The increase in
traffic noise due to project implementation may indirectly impact a total of 15.6 acres of existing
and/or potential vireo habitat within and in the vicinity of the project site. All of the
approximately 13.1 acres of potential vireo habitat directly south of the site that could be
indirectly impacted by noise occurs within designated vireo critical habitat. However no vireos
have been reported in the immediate project vicinity, likely because the area, for the most part,
has been cleared and/or is disturbed. Therefore, no vireos will be impacted in the vicinity of
the project by noise generated by project operations.

Vireos have been observed to the west, between the project site and Interstate 15 (I-15) in
riparian vegetation along Horse Ranch Creek. The increase in noise would extend the peak hour
60 dB Lcq approximately 100 feet (0.7 acre) further into the potential vireo habitat area.
However, this increase in noise is well outside of the locations where vireos were observed
historically. Therefore, no impacts will occur to occupied vireo habitat although 0.7 acre of
unoccupied vireo habitat would be affected.

~
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.
With implementation of the project, the existing peak hour 60 l-cq east of the project site would

_ extend 50 feet (1.8 acres) further into the area where vireos were recorded by RECON (1989).

MITIGATION

Mitigation for impacts to sensitive habitats will include a combination of preservation and
revegetation at several sties adjacent to and within the. vicinity of the project site. The oak
woodland will be mitigated by dedicating the woodland outside the mining area but within the
Major Use Permit (MUP) to open space (1.7 acres) and dedicating a hillside south of the San
Luis Rey River that supports oak woodland to open space (7.4 acres).

Most of the chaparral at the quarry site (5.1 acres) will be dedicated as open space. Direct
impacts to southern willow scrub and vireo critical habitat, and indirect impacts to vireo habitat
will be mitigated by dedication of open space (6.7 acres) and revegetation (6.2 acres). The
project also proposes some riparian plantings along the SR-76 slope bank and. adjacent
streambed. The impact to 27.3 acres of sage scrub shall be mitigated by the preservation of
54.6 acres of sage scrub both on and off-site, including the non-impacted on-site sage scrub
(12.8 acres).

-=
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HABITAT LOSS PERMIT EVALUATION
FOR TIlE PALOMAR AGGREGATES QUARRY

Prepared for:-= County of San Diego
Department of Public Works
5555 Overland Avenue

San Diego, California 92123

Prepared by:

Brian F. Mooney Associates
9903-B Businesspark Avenue
San Diego, California 92131

July 1995e
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SUMMARYe The Palomar Aggregates Quarry Project will impact 27.3 acres of low quality coastal sage scrub.
The habitat value and a 2: 1 mitigation ratio were determined to be appropriate for the project
through use of the Southern California Coastal Sage Scrub Natural Community Conservation
Planning Process Guidelines (November 1993). Focused studies for the California gnatcateher
and a review of sensitive species maps prepared by the Multiple Habitat Conservation Program
(MHCP) have indicated that California gnatcatehers are not present in the vicinity of the project.
Mitigation for the 27.3 acres impact consists of the on and off-site preservation of 54.6 acres
of coastal sage scrub.

The proposed habitat loss is consistent with the interim loss criteria in the Natural Community
Conservation Planning (NCCP) Guidelines and with the North County Wildlife Forum's MHCP
for the subregion. As required by the NCCP Guidelines for the issuance of a Habitat Loss
Permit, the following findings can be made:

• The habitat loss does not cumulatively exceed the 5 % guideline nor does it preclude
connectivity between areas of high habitat value.

• The habitat loss will not preclude or prevent preparation of the subregional NCCP. The
project does not occur within a "core" habitat area.

. • The habitat loss will not preclude or prevent linkages to core habitat areas.

... • The proposed mitigation will preserve 54.6 acres of coastal sage scrub within, adjacent
to and nearby the project site. Therefore, implementation of the project as proposed
would not preclude the preparation of the subregional NCCP.

• The habitat loss has been minimized and mitigated to the maximum extent practicable in
accordance with Section 4.3 of the NCCP Guidelines.

• The habitat loss will not appreciably reduce the likelihood of the survival and recovery
of listed species in the wild. The habitat loss is incidental to otherwise lawful activities.

The selection of an off-site mitigation area .and all negotiations required to provide legal
assurance that the mitigation site is adequately protected shall be completed prior to the issuance
of the Habitat Loss Permit.

Th'lRODUCTION

This report section has been prepared in response to requirements set forth for the issuance of
a Habitat Loss Permit (permit) by the County of San Diego for the Palomar Aggregates Quarry
project. The project will impact 27.3 acres of coastal sage scrub (sage scrub). The Permit is
a component of an interim strategy to allow impacts to sage scrub prior to the finalization of the
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Natural Community Conservation Planning (NCCP) program. For this project, issuance of the
Permit requires a finding that the habitat loss of 27.3 acres of sage scrub will not preclude the -.
realization of the goals of the NCCP, particularly the preservation and linkage of areas •
containing high quality sage scrub habitat. Sage scrub that integrades with other habitat types
may provide habitat for a wide variety of species of special concern.

The project site occupies 96.4 acres on the north side of State Route 76 (SR-76), approximately
1.25 miles east of Interstate 15 (Figure 1). The project proposes to establish a rock quarry and
processing plants for concrete and asphalt, which would impact approximately 36.0 acres of the
96.4 acre Major Use Permit site. Mining would take place primarily on the east-facing slopes
of a hill known as Rosemary's Mountain, over a period of approximately 20 years. An
estimated 22 million tons of rock would be mined.

The project will also require the realignment and widening of State Route 76 from the project
site west to Interstate 15. A reclamation plan is also included as part of the proposed project
which would prepare the lower portion of the site for use as a water storage reservoir at the
completion of all mining activities. Impacts to sage scrub associated with the proposed project
have been minimized to the maximum extent possible. The 27.3 acres of low quality sage scrub
will be fully mitigated by the purchase and preservation of 54.6 acres of sage scrub habitat.

METHODS

Information used to prepare this habitat evaluation include biological surveys prepared by Brian
F. Mooney Associates (BF1.1A) (County of San Diego 1994). Three focused California -
gnatcatcher surveys were conducted in the fall of 1992 by BFMA. Sweetwater Environmental ..
Biologists conducted four additional gnatcatcher surveys in the summer of 1993. Additional
supplementary information used for the evaluation include Multiple Habitat Conservation
Program (MHCP) maps for the area and adjoining lands, and a I inch = 400 feet scale aerial
photograph showing lands within a two-mile radius of the project site. Figure 2 shows the
central portion of the aerial photograph.

The NCCP logic flow chart contained within the NCCP Guidelines (1993) was used to rank the
sage scrub by assessing its long-term conservation value based on habitat patch size, proximity,
linkages and endemic species. The NCCP guidelines were established by the Natural
Community Conservation Planning Act of 1991 (California Fish and Game Code Section 28(0).
They were created to enable local, state, and federal government to provide regional
conservation of listed and other sensitive species under Section 4(d) of the Federal Endangered
Species Act (FESA).

According to the NCCP guidelines, large relatively dense areas of sage scrub are considered to
have High Potential Value with potential as core areas for a reserve system. Intermediate
Potential Value lands are those that cannot be managed as independent reserves, but consist of
high quality habitat, or are in close proximity or linkage to the High Potential Value areas. ,
OOG8~c 2 e
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_ These areas are treated as potentially significant for subregional conservation planning. Small
.., isolated patches of sage scrub are considered to have Low Potential Value.

'.
HISTORY OF NATURAL COMMUNITY CONSERVATION PLANNING PROGRAM

The NCCP program was initiated by the State of California to provide protection and
perpetuation of natural wildlife diversity on a regional basis while allowing compatible land use
and appropriate development. The primary directive of the planning process is to shift focus
from a single species conservation effort to' effectively protecting species and habitats on a
natural community level. The southern California sage scrub NCCP program is the first NCCP

__ program and is viewed as a model for which conservation will be accelerated at a regional scale
and other NCCP programs will follow. This first NCCP program provides for the long-term
protection of species in the sage scrub community in southern California.

i The regional sage scrub planning area consists of approximately 6,000 square miles and includes
..... 1 parts of San Diego, Orange, Riverside, Los Angeles, and San Bernardino counties. The five-
:J:'~: county planning area is divided into several large subregions to better facilitate the planning
:;!i;' efforts. Participants, including numerous local jurisdictions and both public and private
::!i" landowners, agree voluntarily to protect sage scrub habitat on enrolled lands and lands within
.11", thei , isdi ,...... etr Jun icuon.
"'IIl!

..... i Sage scrub is a community that supports a wide range of native California plants and wildlife,
_ many of which are considered sensitive by various agencies and/or interest groups, Sage scrubw: - in southern California has been severely degraded by past urbanization, and conversion to

__ agriculture has severed connections among remnant habitat patches resulting in their increased
i/!1I

1Ii
~sola~~n. Con~ections among, ha~itat patches are critical to the long-term survival of sage scrub

lill!! inhabiting species (NCCP Guidelines 1993).
: ! i i ~:

The most publicized sensitive species inhabiting sage scrub is the coastal California gnateatcher
(gnatcatcher) (Polioiptila californica calijomica) .. The gnateatcher is a California Department

:; of Fish and Game (CDFG) Species of Special Concern. In March 1993, the U.S. Fish and
; Wildlife Service (USF&WS) listed the gnatcatcher as a Threatened species under the FESA.
II This action was reversed by the courts in April 1994. However, the gnatcatcher was relisted

as a Federal Threatened species in June 1994.

At the time the gnateatcher was listed as Threatened, the USF&WS proposed a special rule
under Section 4(d) of the FESA that defined the conditions under which take of the species
would not be considered in violation of Section 9 of the FESA. The special rule supports the
NCCP efforts and closely ties the NCCP program to federal actions under the FESA. Under
the special rule, the USF&WS will permit take of the gnatcatcher associated with land use
activities covered by an approved plan prepared under the NCCP program in accordance with
the guidelines established under the NCCP process.

It 7
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During the interim period in which the subregional NCCP programs are completed and adopted,_
agencies with jurisdiction over subregional planning areas will strive to protect areas of higher.
long-term conservation value as defined by the extent of sage scrub habitat, proximity of the
sage scrub habitat to other habitat, value as wildlife corridors, or presence of species of concern.
Development should, therefore, be directed toward areas that have lower long-term conservation
value such as areas that are smaller in extent, are more isolated, have limited value as corridors,
and support comparatively fewer individuals of species of special concern.

COU1'lo'TYOF SAN DIEGO'S CONSERVATION PLANNING AREAS

-- San Diego County jurisdictions have devised several local plans to protect against the increasing
loss of wildlife and native habitats while allowing compatible land use. The programs have been
accepted by the state as meeting the requirements of the NCCP. Historic attempts at
conservation of native environments have been addressed on a project-by-project basis.
Fragmented habitat preserves have resulted, compounding impacts to the sensitive species these
preserves are intended to protect. In addition, the conservation plans of state and federal
agencies often address one species at a time and only after the species has become a listed
species. Conservation efforts in the San Diego region have been designed to accelerate planning
efforts forprotection of species before their listing by a state and/or federal agency is warranted
and to provide interconnected open space preserves.

'"
The original goal of the San Diego programs was to provide for a joint conservation plan for
the San Diego area based on the characteristics of the habitats rather than jurisdictional

__ boundaries. For political reasons, however, the current division of the County is based one
--. jurisdictional boundaries rather than biological ones. ' Land values, local plans and the need for -
iil!1 I economic development are also being taken into account.
;: :! I
I' '"

ir;, ' Three primary programs within the County have been working jointly to map vegetation and
wildlife and to create plans to preserve native habitats. The programs include the Multiple
Species Conservation Program (MSCP) prepared by the City of San Diego, the Wildlife Habitat
and Open Space Conservation Plan (WH&OSCP) prepared by the County of San Diego, and the
North County MHCP prepared by the San Diego Association of Governments (SANDAG). The
MHCP incorporates within its boundaries several additional programs, including the Carlsbad
Habitat Management Plan (HMP).

The MSCP includes 10 cities and portions of the unincorporated county of San Diego in addition
to the City of San Diego. The goal of the WH&OSCP is to identify resources of greatest value
in all unincorporated areas of the County. This program overlaps the MHCP and the MSCP in
the western portions of the County. The goal of the MHCP is to cooperatively plan and
implement a wildlife and habitat preserve system for the north county. The MHCP program will
be closely coordinated with the MSCP plan in the southern part of the region, and with the
WH&OSCP in the remainder of the unincorporated area of the County. The State of California
recognizes the programs sponsored by SANDAG, the City of San Diego and the County as on-
going, multi-species plans that follow the NCCP guidelines and accepts them as NCCPs.

8 e~
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_ Each of these programs is identifying biologically based planning areas to target as potential
• preservation areas. Each area will include large, manageable sage scrub habitat and suitable

peripheral corridor and buffer habitat areas. Corridor and buffer areas may consist of habitats
other than sage scrub. Lands consisting of remaining biological resources are presently being
identified by these programs, and conservation areas and wildlife corridors are being designed.
The efforts are being coordinated to create a regional habitat conservation system, although each
plan is tailored to its specific area.

Habitat Loss Permit. In order to comply with the FESA and the NeCp program, the County
adopted Ordinance 8365 to regulate sage scrub while regional habitat conservation programs are
completed. Ordinance 8365 allows the County Board of Supervisors to issue a Permit for
projects impacting sage scrub. This process is intended to provide a streamlined procedure for
complying with Federal regulations and will be used in lieu of the cumbersome mechanism
available under Sections 7 and 10(a) of the FESA.

RESULTS OF HABITAT LOSS PERMIT EVALUATION

Existing Conditions. Several vegetative associations were identified on the project site
including, coast live oak woodland, southern mixed chaparral, southern willow scrub and Diegan
sage scrub. Diegan coastal sage scrub covers approximately 40.1 acres of the site, of which,
the proposed project would impact 27.3 acres. No direct impacts will occur to adjacent sage
scrub. Dominant species within this community include California sagebrush, flat-top buckwheat·

• and laurel sumac. Other species include slender wild oats and ladies-fingers.

Recognizing that sage scrub is generally regarded as a sensitive habitat, the direct impacts to on-
site sage scrub are significant. However, based upon the biological survey conducted for the
EIR and upon the subsequent directed searches for gnatcatchers, no federal or state listed plants,
birds, reptiles, mammals, or other species will be affected by the proposed project.

Although the 27.3 acres of sage scrub impacted by the project is large enough to support apair
of gnateatchers, whose territories range in size from 6 to 45 acres (with inland territories
typically larger than those found in coastal areas), adequate area alone does not guarantee the
presence of the species. The hillsides of the subject property are covered with huge granitic
slabs with vegetation between them, and the slope of the subject property is approximately 50%.
Statistical data suggests that California gnatcatchers prefer slopes with less than a 40% gradient
(pat Mock personal communication). Therefore, while potentially suitable for foraging and
dispersal, the site is considered to have only low to moderate potential for nesting.

Since no gnatcatchers reside on the project site, no impacts to gnatcatchers would occur with
implementation of the proposed project.

Surrounding land uses include agriculture and undeveloped land to the west and agriculture to
the north. The land to the east is undeveloped. Sand mining within the San Luis Rey River
borders the site to the south. This sand mining operation, covered by a Major Use Permit

__ 11
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(#P87-D211RP87-Q01) which was subject to the EIR and 404 Permit review process (EAD Log
#87-2-13), is currently not in operation. A riparian revegetation program would be required as e
condition for this major use permit. The proposed quarry and road realignment is not expected
to impact the J.W. Sands riparian mi tigation area.

CONCLUSION

The project will impact 27.3 acres of sage scrub that may be regarded as low quality based upon
the site's steep terrain, relative small size, isolation due to agricultural uses to the immediate
north and west, agricultural and former sand mining operations to the south, and lack of
sensitive species. Further, the impact to 27.3 acres of sage scrub that would occur under the
proposed project shall be mitigated by the preservation of 54.6 acres of sage scrub both on and
off-site providing a 2: 1 mitigation ratio for this habitat. No significant impacts to any sensitive
plant or animal species are anticipated.

Using the NCCP flow chart, the MHCP maps showing Regional Location and Biological Core
and Linkage areas, the aerial photograph and taking into account the project design, an
evaluation of the site's value for long-term conservation was made. Sage scrub that will be
impacted by the project represents the southwestern most end of strip of sage scrub and does not
offer connectivity to core areas. The sage scrub on-site does not support significant populations
of highly sensitive species.

According to the MHCP maps, the on-site sage scrub represents the southwestern most end of
a strip of predominantly sage scrub that extends north nearly to Rainbow along the northern edge e·
of San Diego County. This strip is interspersed with chaparral. However, site visits and aerial
photographs show that with the exception of a strip of chaparral and sage scrub, approximately
1,400 feet wide which runs in a north/south direction just east of the site, the project is generally
surrounded by agricultural development. The eastern portion of the site adjacent to this strip
will be dedicated for preservation as part of the proposed project.

In conclusion, the sage scrub on-site is considered to be of low potential value for long-term
conservation. The loss of 27.3 acres is consistent with the interim loss criteria in the NCCP
Guidelines and will not in any way preclude the attainment of the goals of the MHCP and the
NCCP. With the proposed 2: 1 mitigation of on-site, adjacent and nearby sage scrub this project
will not result in a net loss of sage scrub habitat value.

f\.llTIGAnON

Any impacts to sage scrub must be mitigated as required by the California Environmental
Quality Act (CEQA). The proposed project, with 27.3 acres of relatively isolated, low quality
habitat, will not represent significant and unmitigable cumulative impacts. The selection of a
mitigation site and all negotiations required to provide legal assurance that the mitigation site is
adequately protected shall be completed prior to the certification of the Environmental Impact
Report and the issuance of the Permit.

•
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FJ1I,'D INGS

- As required by the Natural Communities Conservation Planning program, the following Draft
Findings are proposed ..

1. The proposed habitat loss is consistent with the interim loss criteria in the NCCP
Guidelines and with any subregional process established by the subregion.

a. The habitat loss does not cumulatively exceed the 5% guideline.

The following chart tabulates the sage scrub cumulative loss history in both the unincorporated
area of San Diego County and within the Northern Subregion.

Sage Scrub <Aunty-Wide .Northern Subregion

Total loss allowed under 5%: 6,825.1 acres 1,876.9 acres
Cumulative loss to this date: 179.16 acres 18.1 acres
Net 10&8due to this project: 27.J acres 27.J acres
Total cumulative 10&8: 206.46 acres 45.4 acres
Remaining loss allowed under 5% guideline 6,618.64 acres 1831.50 acres

~ As shown in the above table, when added to the total loss to date (subsequent to the March,
~ 1993 listing of the California gnateatcher) of 157.8 acres, thenet loss of 27.3 acres due to this

project will bring the total county-wide loss to 206.46 acres and the total northern subregion loss
to 45.4 acres, which will not result in the loss of greater than 5% of sage scrub within the .
County's jurisdiction, or within the northern subregion.

b. The habitat loss does not preclude connectivity between areas of high habitat
values.

According to the MHCP, the on-site sage scrub represents the southwesternmost
end of a strip of predominantly sage scrub that extends north nearly to Rainbow
along the northern edge of San Diego County. This strip is interspersed with
chaparral. The area that the project would impact is considered to be of low
value due to the site's steep terrain, relative small size, isolation due to
agricultural uses to the immediate north and west, and lack of sensitive species.
The sage scrub to be impacted is of low value and does not provide connectivity
between areas of high habitat value.

c. The habitat loss will not preclude or prevent preparation of the subregional
NCCP.

The project does not occur within a "core" habitat area, and it does not providee linkages to core habitat areas (California Dept. of Fish and Game 1993). The
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proposed mitigation will preserve 54.6 acres of on-site, adjacent and near-by sage
scrub habitat. Therefore, implementation of the project as proposed would not e
preclude the preparation of the subregional NCCP.

d. The habitat loss has been minimized and mitigated to the maximum extent
practicable.

The area that the project would impact is considered to be of low value due to the
site's steep terrain, relative small size, isolation due to agricultural uses to the
immediate north and west, and lack of sensitive species. Further, the impact to
27.3 acres of sage scrub that would occur under the proposed project shall be
mitigated by the preservation of 54.6 acres of sage scrub both on and off-site
providing a 2: 1 mitigation ratio for this habitat. Therefore, habitat loss has been
minimized and mitigated to the maximum extent practicable in accordance with
Section 4.3 of the NCCP Guidelines.

2. The habitat loss will not appreciably reduce the likelihood of the survival and recovery
of listed species in the wild.

Based on the biological survey conducted for this EIR and upon the subsequent directed
searches for gnatcatchers, no federal or state listed plants, birds, reptiles, mammals, or
other species will be affected by the proposed project.

3. The habitat loss is incidental to otherwise lawful activities because an EIR is being e
completed in compliance with CEQA, and all required approvals will be brought before
the County Board of Supervisors in public hearings.

An EIR has been prepared and is being completed in compliance with CEQA, and all
required approvals will be brought before the County Board of Supervisors in public
hearings.
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__ Project Number 441 July 27, 1995

Results of a Survey for the Arroyo Toad
in the Vicinity of the Palomar Aggregates Quarry Project

by Joseph Copp*

Introduction and ·Methods. The federally endangered arroyo toad (Bufo microscaphus
califomicust has been known to occur along the San Luis Rey River upstream (foot of Cole
Grade Road) and downstream (three miles west of Bonsall) from the subject site since the late
19205. This past spring, their presence was detected much closer to the planned Palomar
Aggregates Quarry project at the bridge on Couser Canyon Road (Copp, 1995a: 2; 5) and at
Shearer Crossing (Copp, 1995b: 2).

When viewed from a distance along State Route 76, the northwestern terrace of the San Luis
Rey River, located just southeast of the project site, appeared to possess all of the critical habitat
components necessary to support a viable population of this highly specialized toad (Sweet,
1992: 7). Consequently, closer inspection of this segment of the river for evidence of the
presence or absence of arroyo toads was recommended.

While actively foraging adults may still be encountered by night surveys in late July, their .
numbers on the surface have usually diminished significantly from those found in the spring and

a.. early summer. Since July is the time of year when recently transformed juvenile arroyo toads
.- occupy the damp sand bars on clear, sunny days, the fieldwork for this project was conducted

by the writer on the afternoon of July 24, 1995 between 2:30 and 4:00 p.m. PDT. During the
survey, the weather was clear and sunny, with air temperatures ranging from 810 to 840 F.
Winds ranged subjectively from breezy to windy and the river had subsided greatly from its
flood stages of earlier this year.

The northwestern side of the San Luis Rey River, including the river itself and the contiguous
damp and dry sand-and-gravel terraces, were examined along the curve from the extension of
the J.W. Sand & Material, Inc. access road to a Point approximately opposite the peak of
Rosemary's Mountain. In addition, four stranded .islets and a larger island in the damp riverbed
were explored. A steep drainage situated between Rosemary's Mountain and the lower hill
immediately to the east was inspected as well. The survey was executed on foot, with slow
progression and careful placement of each footstep on the damp sand-terrace so as to avoid
trampling any cryptic juveniles that might be present.

Four days earlier, on July20, this worker encountered nine postmetarnorphic arroyo toads active
on the damp sand bar at another site west of Interstate 15 between 4:40 and 5:10 p.m. This
population served as a reference in selection of the survey schedule.

* Research Associate, Department of Herpetology, California Academy of Sciences, Sane Francisco, CA 94118; 1441 Muirlands Drive, La Jolla, CA 92037
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Results. Upon close examination of the river, the overall habitat south of the project site was
found to be optimal for occupation by arroyo toads. Exceptions were a large tri~gular plot in e.
the bight of State Route 76 that had been plowed and graded; and the drainage between
Rosemary's Mountain and the hill directly to the east. Both of these features were evaluated as
uninhabitable by arroyo toads. A deleterious density of young castor beans was noted on the
dry sand-and-gravel terrace. No tadpoles were observed in the waters.

On the first dry, open sand bar that was inspected, seven arroyo toad scats 14 to 20 mm. in
length were found. These feces displayed the shape and size of arroyo toad feces. One of these
scats was crushed for detailed examination which revealed a disproportionate amount of beetle
parts instead of ants. These combined features are consistent with the characteristics of scats
produced by yearling, subadult arroyo toads (Sweet, 1992; 11; 99). .

Immediately adjacent to the same sand bar, a juvenile arroyo toad approximately 17mm. in
length was encountered on the damp sand of the riverbed. This sighting occurred at 2:54 p.m.,
air temperature 840 F., with strong breezes. The locality of this enclave of observations was
50 yards by pacing west of the J .W. Sand access road (before it turns eastward) and east of the
J.W. Sand mitigation area.

The only other evidence of toads detected in this survey was a large scat from a California toad
(Bufo boreas halophilusy sighted on the dry sand-and-gravel terrace opposite the drainage
between the two hills, south of State Route 76. No toad tracks were noted, perhaps due to .the
effect of the afternoon wind in partially obliterating tracks in dry sand. e
Regarding evidence of potential predators, the sound of a diving bullfrog was heard at four
scattered locations along a small, heavily vegetated stream that flowed along the arc of the dry-
to-damp sand interface. A single killdeer was heard and seen near the location of the juvenile
arroyo toad. Raccoon tracks in the damp sand were extremely nurnerous.: No All Terrain
Vehicle tracks were noticed.

Conclusions. Although no evidence of suitable arroyo toad habitat was found on the project site
and no arroyo toads were present along the river directly south of the project site, the habitat
along the river appears to be ideal for imminent occupation by them. Measures should be taken
to preserve this habitat, which appears to have been recently created following curtailment of
sand-mining operations and episodes of significant flooding along the San Luis Rey River.
Variable winds experienced during the course of this survey may have exerted an inhibitory
influence on the activity of recently transformed arroyo toads, although many of the
microhabitats examined on damp sand were sheltered from the prevailing westerly wind and yet
still exposed to direct sunlight. The presence of a small reproducing population of this taxon,
as represented by putative scats and a single 17 mm. juvenile, was detected off-site to the east
of the planned Palomar Aggregates Quarry project.

A series of surveys conducted earlier this year under the auspices of Caltrans strengthens the
reliability of the present findings that arroyo toads are currently absent from the subject site.
On three nights during the peak of the season for male vocalization, as established by concurrent ,
behavior in reference populations, the writer listened for trilling toads under optimal conditions e
OOG71t



_ from vantage points along the southeastern foot of Rosemary's Mountain, south of State Route
• 76. Details of two of these prior efforts were reported by Copp (l995a: 4). The third listening

\ period took place on May 2 from 12:35 to 12:45 a.m. under clear, calm conditions, with no
moon and an air temperature of 60° F. The nighttime listening positions were immediately
adjacent to the river and southwest of the project site. No toads were heard vocalizing on any
of these occasions. It should be pointed out that the arroyo toad trill is audible at a maximum
distance of 450 yards (Sweet, 1992; 12), which is the straightline distance from the listening
sites to the small extant population reported herein.
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_ 1.0 INTRODUCTION

1.1 Location

The project site is located approximately one mile east of Interstate 15 (1-15), on the north side of
State Route (SR) 76 (Pala Road), which in turn is bordered on the south by the San Luis Rey River
channel. The site is within the unincorporated area of San Diego County, approximately 45 miles
north of downtown San Diego (Figure 1.1).

1.2 Project Description and Purpose

The project proponent proposes to establish a rock quarry and processing .plant for concrete and
asphalt on a 96.4-acre site. In addition to the proposed mining and processing operations, a
realignment of SR 76 is proposed, involving approximately 4,500 linear feet of the existing road.
This realignment would take place primarily within the floodplain of the San Luis Rey River. The
proponent also proposes a Reclamation Plan which proposes recuse of the site- as a water. storage
reservoir after mining is completed. . .

The purpose of this report is to present a mitigation plan that meets the requirement of the County
of San Diego Department of Planning and Land Use (DPLU), California Deparonent of Fish and
Game (CDFG) and U.S. Fish and Wildlife Service (USF&WS). This mitigation plan provides
compensatory mitigation measures for impacts to sensitive habitat subject to regulation by CDFG and

.. ~ USF&WS. In this report the projei::t site or Major Use Permit (MUP) refers to the quarry and the
__ road realignment.

1.3 Existing Conditions

Four native plant communities are found on the proposed project area (Figure 1.2): southern mixed
chaparral (chaparral), coast live oak woodland (oak woodland), Diegan coastal sage scrub (sage
scrub) and southern willow scrub (willow scrub). On the project site, the chaparral community
comprises approximately 14.5 acres, oak woodland covers approximately 3.0 acres, sage scrub
occurs over 40.1 acres, and disturbed southern, wi1low scrub occupies a narrow drainage swale
covering 0.3 acre. Native vegetation has been removed from parts of the quarry site and nearly 'all
of the proposed road realignment, covering approximately 50.5 acres.

1.4 Project Impacts

The project would impact 88.3 acres. The area of chaparral would be reduced by 9.4 acres. The
cumulative impact on the chaparral community would be considered significant since sensitive species
may be found within this habitat. The oak habitat on the quarry site would be reduced by
approximately 1.3 acres. The direct impact to this habitat type is regarded as significant. The loss
of 27.3 acres of sage scrub would be considered a direct significant impact of a sensitive habitat.
Approximately 0.3 acre of. southern willow scrub would be lost as a result of the proposed project.
This is considered a significant cumulative impact. The road realignment would impact 12.0 acres

_ of previously disturbed habitat, of which 3.2 acres are within designated least Bell's vireo habitat.

PaIomar Aggregates Revegetauon plan I00671";-·



The increase in traffic noise due to project implementation may indirectly impact a total of 17.8 acres
of existing ~d/or ~~ten~ial vireo habitat within and in the vicinity of the project site, of which 1.9 _
acres necessitate mitigation. ..

2.0 MITIGATION

2.1 Mitigation

Mitigation for impacts to sensitive habitats will include a combination of preservation and
revegetation at several sites adjacent to and within the vicinity of the project site.

Impacts to chaparral, oak woodland and sage scrub would be mitigated by the preservation of
existing habitat on and off-site. The preserved areas would be dedicated as open space.

Impacts to willow scrub will be mitigated by revegetation at two sites: in the San Luis Rey River
west of Shearer Crossing (Figure 2.1) and north of the river along the future Pala Road realignment
(Figure 2.2).

The recommended restoration at the site west of Shearer Crossing shall include the revegetation of
approximately 9.8 acres. Approximately 11.7 acres of potential southern willow scrub restoration
area will be available subsequent to the purchase of the mitigation parcel west of Shearer Crossing.
The project also proposes some riparian plantings along the Pala Road slope bank and adjacent _
streambed to mitigate for impacts from the realignment of Pala Road. Tree and shrub species and ..
a hydroseed mix would be planted at various elevations within the channel.

The willow scrub would be planted with willow cuttings salvaged from the disturbed willow scrub
at the proposed quarry site, container plants and seed mixes in a mosaic of tree, shrub, and
herbaceous zones. This mosaic is intended to produce 50 percent tree canopy cover, 80 percent
shrub canopy cover (40 percent coincidental with the tree canopy), 5 percent herbaceous cover, and
5 percent open ground.

2.2 Implementation of Mitigation

2.2.1 Responsibility

Successful implementation of the revegetation program will require coordination between the property
owner, revegetation specialist, landscape contractor and regulatory agencies. Each is listed below
with a brief description of their responsibilities.

Entity Responsibility

Property Owner/Operator Directly responsible for the success of the revegetation program.
Will post a bond with the County of San Diego Department of
Planning and Land Use (DPLU) for the cost of construction and 5 l
year monitoring program or deed property to an environmental trust, e

2 0 0 ()71 C Palomar Aggregates Revegetation Plan



acceptable to.DPLU, that will assume monitoring and management ofe property. Will hire landscape contractor and revegetation specialist.

Revegetation Specialist Will oversee the instal1ation of the revegetation plans. Shall be
experienced in the revegetation and monitoring of riparian habitats.

Landscape Contractor Implementation of the plans and specifications. Under the direction
of the revegetation specialist will maintain the revegetation sites in
a healthy, weed-free state .

•-

e
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DPLU Shall inspect all revegetated areas after installation to insure conformance
~ with plans and specifications. Shall review quarterly and annual monitoring
.. reports. Shall conduct a site visit at the end of each monitoring year.

CDFG Pursuant to Section 1600 of the CDFG Code and a stream or lake alteration
agreement, the proponent shall be responsible for satisfying all conditions of
the agreement.

USF&WS Pursuant to a Section 7 consultation, the proponent shall be responsible for
satisfying all conditions of the agreement.

2.2.2 Qualifications of the Revegetation Specialist

The revegetation specialist shall possess a minimum of a bachelor's degree in biology, botany,
ecology or a closely related field. In addition, the revegetation specialist shall demonstrate expertise
in southern California native vegetation communities including recognition of the dominant plant
species and the ecological requirements of those species. The revegetation specialist shall have a
minimum of four years experience in the implementation of southern California native habitat
revegetation projects. The revegetation specialist will monitor all revegetation activities including
installation of container plants and seed mixes, post-installation monitoring, and assessing the
attainment of the success criteria developed for each component of this revegetation plan.

2.2.3 Qualifications of the Revegetation Contractor

•
' The implementation of the labor portions of this revegetation contract will be accomplished by a firm

that has a landscape contractor's license (C27) and that employs, for the purpose of this plan, a
person who has at least four years experience with, revegetation and who can demonstrate a
knowledge of techniques for growing and transplanting native vegetation. This person should be able
to provide letters of evaluation if requested. '

The Revegetation Contractor will also be responsible for maintenance of the revegetation area for
five years following installation of plant materials. The maintenance personnel may be from the
same firm as the revegetation contractor, or may be a subcontractor to the revegetation contractor. '
The persons responsible for maintenance shall be familiar with the identification of California native
plant species. Maintenance personnel will remove weeds prior to theinstallation of plant materials
and as directed by the revegetation specialist for remedial purposes during the five year post-
revegetation monitoring period.

- 12 Palomar Aggregates Revegetauon Plan
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3.0 REVEGETATION GUIDELINES --3.1 Requirements for Construction Drawings

The following describes the revegetation guidelines for the proposed revegetation plan. The
installation specifications will be incorporated into the final revegetation plan for the project, and will
be included as part of all the construction documents. Final construction documents will be reviewed
by a qualified revegetation specialist before they are let for bid. The details provided below may
be modified if deemed necessary by further research in habitat restoration and if agreed to by the
proponent, lead agency, resource agency, and revegetation specialist.

Prior to the beginning of any revegetation activities, all contractors who will be involved in
completing any aspect of the revegetation plan shall meet at the site with the revegetation specialist.
A copy of this document shall be provided to each contractor and the revegetation specialist will
review all aspects of the plan which concerns the contractors; including site protection, adjacent
habitat protection, inspections, landscape procedures, and guarantees. It shall be made clear that the
revegetation specialist has final supervisory control over field installation and construction
monitoring. The formal set of contract documents shall consist of plans and contract specifications
with sufficient detail as to communicate the intent of this document and can be installed as per this
document.

3.2 Open Space Easement Dedication

The revegetation area west of Shearer Crossing shall be dedicated to the County of San Diego or a _
County approved conservancy/agency that is accredited with the preservation of biological resources,
preserved in perpetuity, as a biological open space easement. This easement shall prohibit grading,
the placement of buildings, and vegetation removal or additions within the revegetation area unless
specified otherwise in the Environmental Impact Report or this plan.

3.3 Bonding

The project proponent shall enter into a secured agreement with DPLU which will cover the success
of this revegetation plan including money necessary to install, monitor, and report on the revegetation
plan until the end of the monitoring period. This bond shall be a 100% bond and a 10% cash deposit
for the total amount of the' cost estimate (plus a 4% inflation factor per year) for materials and
installation, maintenance and monitoring for five years. This bond shall be issued in favor of DPLU.

3.4 Planting Specifications

Modifications to the specifications shall require prior approval of the revegetation specialist.

3.4.1 Salvaged Plant Material

Willow cuttings shall be salvaged from the willow scrub at the quarry site. Each cutting shall be a
minimum of twelve inches long and will have at least two side branches. ,e
Palomar Aggregates Revegetauon Plan 13
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3.4.2 Container Stock Procurement

_ One factor in the successful implementation of this plan will be the revegetation specialist's selection
of the nursery responsible for supplying all container' and seed stock for revegetation as described
in this plan. The nursery must be able to demonstrate the ability to produce California native plant
species, and must have a valid California Nursery License and a business license for work within
the County of San Diego.

The container stock shall be derived from seed and/or salvaged material taken from areas preferably
within the project area.

3.4.3 Seed Procurement

Adequate quantities of seeds of the species specified for hand broadcast seed shall be ensured by
collecting one to two seasons prior to the planting date. Seeds shall be collected from a 10 mile
radius around the project site. Theseed collector shall attempt to obtain equal amounts of seed from
each collection site in an environmentally sensitive manner. Donor plants shall not be excessively
degraded by the collection methods. Seeds shall be removed from site and stored in a cool, dry
place free of rodents.

Seeds shall be tested for percent purity, percent germination, and the number of live seeds per
pound. Testing costs shall be included in the seed costs per pound and shal! be the responsibility
of the seed supplier. Results of the seed tests shall be made available to the revegetation specialist
prior to seed delivery. Seed collections, handling and storage techniques shall be observed by the

• . revegetation specialist.

3.4.4 Soil Preparation

The proposed revegetation sites shall be surveyed to determine if any soil contaminants or pollutants
are present. All contaminated soil shall be removed and replaced by similar clean sandy soil.

Soil testing will be performed to determine if any clay or hard pan soil horizons exist between the
surface and water table. If a clay or hard pan horizon is found, then the planting holes will first be
prepared by auguring with an eight-inch diameter auger to the water table and refilling with
indigenous soil. If there is none, then each hole should be dug two times the depth and 1.5 times
the width of the container.

An aggressive weed eradication program shall also be undertaken prior to any revegetation efforts
(see Attachment A for further details).

3.4.5 Plant Materials

All container plants should be inoculated with ,mycorrhizal fungi indigenous to the site. This will
aid in their adaption to the site. The plant materials shall be healthy, vigorous, of normal growth,
free from disease, insects and insect eggs, and properly fertilized. No container plants shall have
cracked or broken balls of earth when taken from the containers, and shall not be root or pot bound.
The stock will conform to quality and size with the American Standard for Nursery Stock.

e 14 Palomar Aggregates Revegetauon Plan
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3.4.6 Planting Details

Willow cuttings will be rototilled into the soil over a one-acre area west of Shearer Crossing. e
Willow cuttings will also be installed in the same manner along the Pala Road realignment in the -
streambed, toe of the channel, and lower and middle slope.

Pits for all container stock: shall be dug square with bottoms level, and two times the width of the
root ball and equal to the depth of the root ball. Compacted soils at sides and bottoms shall be
loosened by scarifying or other approved methods. Pits shall be backfilled with "prepared soil" to
the required grade, and the balance of the pit filled with "prepared soil" thoroughly settled by water
application. Plants shall be centered in the pit, in a vertical position so the crown of the ball shall
be level or slightly above (one-inch) the finished grade after allowing for watering and settling. All
plantings shall be watered thoroughly and roots shall be backfilled with additional prepared planting
mix. A small earth berm shall be placed around each plant.

The species, sizes, and spacing of the container stock are detailed in Tables 2.1 and 2.3. The plants
shall be dispersed throughout the revegetation areas under the direction of the revegetation specialist.
After installation of all container stock is complete and prior to final installation inspection, a
planting plan shall be prepared which indicates the location of all planted container stock.

The seed mixes (Tables 2.2 and 2.4) should be hand broadcast over all the revegetation sites to avoid
any impacts to the revegetation areas from hydroseeding (e.g., trampling and overspraying). The
amount of each seed mix applied will be determined at the time of the final planting plan construction
drawings are prepared. This will be determined by the revegetation specialist and regulatory agency
personnel during the maintenance and monitoring phase following container stock installation. e
3.4.7 Timing of Installation

The willow cuttings will be installed along the Pala Road realignment and over a one-acre area of
the revegetation site west of Shearer Crossing. Container stock shall be installed one year after the
salvaged willow cuttings have been installed.

The container planting over the remaining area west of Shearer Crossing shall be installed after the
irrigation system is operational. The planting shall occur during a 30-day period, following the on-
set of the winter rains. Planting may begin as late as February 15, if it is either a late or an
unseasonably dry winter. However, the weed eradication program and irrigation system shall be
completed prior to planting.

All of the seed mixes will be applied to the sites after installation of the container stock.

All materials shall be installed within one year of any use or reliance on the major use permit. If
not, the permit and mining operations should be suspended until it has been satisfactorily installed.

e~
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Table 2.1 Container Stock Plant List for West of Shearer Crossing

Species Size' Spacing' Plantsl Acre

" " "" I S-IO 30 .
black willow (Salix gooddingll) 5 S-IO 9

" "." I 10-15 115
arroyo willow (SoJu: lasiolepis) 5 10-15 52

"" . I 5 12
California sycamore (P1Qlanus racemosa) 5 15 2

ed will ('"_'" I " ) I 5 31r ow ..... u: aevigtua 5 S 13

db
m (,".r" hindsi ) 1 5-S 29

san ar Wl ow ""'u: ana 5 5-S 12
I 10-15 10

western cottonwood (Populus fremontii) 5 10-15 5

I ' (B _L.":. 01· :rc I" ) 1 5·S 140mu e rai aCLrUU'" S IOJO la .5 5-S 60

California rose (Rosa californica) I 5-S S3
desert elderberry (Sambucus maicanus) 5 12 14
Total Plants Per Acre 617

, Size container measured in gallons"
• 2 Spacing measuredin feet on center.

Table 2.2 Seed Mix for West of Shearer Crossing'

Species % Purity/Germination

western ragweed (Ambrasia psilostachya var. calijornica) N/ A

rush grass (/uncus acUlus) 90/40
toad rush (}uncus bufonius} N/ A
California evening primrose (Oenorhera hooken) 9Sn5
hoary nenle (Urtica dioica holosericed) 50/60
salt-marsh fleabane (Pluchea odortua var. odortuat 35/60
Douglas' mugwort (A.rtemisia douglasiana) 10/50
I The amount of seed mix applied (pounds per acre) will be determined at the time the final planting plan

constrUction drawings are prepared.
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Table 2.3 Container Stock Plant List for Pala Road Realignment Slope Planting e
Species Size' Spacing' Plants/ Acre Locatioa'

sandbar willow (Salix hindsialUJ) I 4 15 a.b,c
red willow (Salix laevigaur) 5 8 34 a.b.c.d
arroyo willow (SaJU: l=iolepis) 5 8 83 a.b.c.d
black willow (SaJU: gooddingil) 5 8 Tl a.b.c.d
western cottonwood (Populus fremontil) 5 12 15 b,c,d
coast live oak (Quercus agrijolia) 5 20 19 e,f
California sycamore (Platanus racemosa) 15 30 20 c,d
toyon (Heteromeles arbutifolia} 5 15 15 f
desert elderberry (Sambucus mexicanusi 5 12 7 c,d,e
mule-fat (Baccharis saJidjolia) I 4 140 a.b
California rose (Rosa ca/ifornica) I 4 21 e
California blackberry (California blackberry) I 4 21 e

I Size container measured in gallons.
2 Spacing measured in feet on center.
, Planting locations along the Pala Road realignment slope (Figure 2.3):
a = streambed d = middle slope
b = toe of channel e = upper slope
c = lower slope f = top of bank

e
Table 2.4 Seed Mix for Pala Road Realignment Slope Planting!

Species % Purity/Germination Location'

flat-top buckwheat (Eriogonum jasdculatum) 10/65 e.f
bush monkey flower (Diplacus puniCl!us) 2155 e.f
California sagebrush (Artemisia caJifornica) 15150 e.f
mule fat (Baccharis saJidjolia) 2120 d
western ragweed (Ambrosia psilostachya var. californica) N/A d,e

I The amount of seed mix applied (pounds per acre) will be determined when the planting plan construction
drawings are prepared.
2 Planting locations along the Pala Road realignment slope (Figure 2.2):
a = streambed d = middle slope
b = toe of channel e = upper slope
c = lower slope f = top of bank

e'
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3.5 Irrigatione All plants shall -be irrigated immediately after planting and continue until all plant material is
sustainable without irrigation. The scheduling and length of irrigation applications shall be
coordinated with the revegetation specialist to encourage deep rooting and prevent the occurrence of
soil and plant diseases. The design of the irrigation system shall be approved by the revegetation
specialist.

After the second summer, the plants shall be tested for establishment by withholding water to a
defined block of several trees and shrubs. These shall be monitored daily and irrigation shall resume
if wilting appears.

3.6 Site Protection

The revegetation sites should be fenced to prevent vehicles and activities from the orchards from
"spilling" into the revegetation area. The fencing .should be based on open space boundaries located
in the field ny licensed surveyors. The fencing should be in place within two weeks following the
installation of the container stock and consist of four-foot high chain link or split rail materials. The
revegetation area west of Shearer Crossing will be fenced only at the Shearer Crossing overpass.
Fencing should not be needed around the other sides because they are inaccessible from the other
directions.

3.7 Installation Maintenance and Monitoring

• The installation maintenance period begins on the first day after all revegetation installation on this
project is complete, checked, accepted and written approval from the revegetation specialist is given
to begin the maintenance period. This period shall continue for no less than 90 continuous calendar
days.

Regular maintenance shall begin immediately after the revegetation site is hydroseeded and planted.
Plants and hydroseeded areas shall be kept in a healthy, growing condition and all areas shall be kept
free of weeds, noxious grasses and other undesired vegetative growth. Weeding shall be conducted
weekly. Plants found to be dead or in an impaired condition shall be replaced immediately. All
work shall be conducted under the direction of the revegetation specialist.

Monitoring will be qualitative only and will focus on survivorship and maintenance. Monitoring will
be conducted daily during installation, weekly during the second month and biweekly thereafter for
a total of four months (120 days).

e
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4.0 FIVE-YEAR MAINTENANCE AND
MOl'\1JTORING PROGRAl\1 e

4.1 Purpose and Time Frame

The need for maintenance of the revegetation area will be determined during the five-year monitoring
program described in Section 4.2. The maintenance and monitoring program will be implemented
for the revegetation site west of Shearer Crossing only . Repairs to the irrigation system, and other
remedial actions to correct problems or damage resulting from natural causes, vandalism, or other
reasons will be promptly performed on an as-needed basis. Quarterly monitoring reports (monthly
during the first quarter) wil1 identify additional maintenance needs. The quarterly reports will
specifically address potential invasion by weedy species and identify corrective measures for their
control. Required maintenance will be performed promptly, generally within two weeks of the
identification of the problem.

A monitoring program will be implemented to determine if the revegetation site is functioning as
expected. The overall success of the mitigation program will be evaluated by comparing the final
year of monitoring data with the target values. Monitoring will be conducted over a five-year period
to identify trends and progress toward the target. Monitoring will also assess whether any
adjustments to the original plan are needed. If the revegetation effort does not meet the success
criteria, the project proponent shall continue with the replacement plantings, weed control, and
monitoring on a year-by-year basis until the criteria are met or three additional years, whichever
occurs first. An annual report will be submitted to DPLU and CDFG each monitoring year that will a.
cover plant monitoring as outlined below. .,

4.2 Monitoring Requirements

Functions to be provided by the restored plant community include wildlife habitat, sustained
biological diversity and structural diversity. The compensatory mitigation is expected to be
established in five years. This created habitat is expected to continue to mature for a substantial
period afterwards.

The project proponent will be responsible for the implementation of this plan. This section describes
the monitoring and reponing requirements to assist the project proponent in this effort and to
evaluate the success of the mitigation and determine remedial actions where necessary.

The five-year monitoring plan will begin after the installation monitoring period has been completed.
A "time zero" report shall be prepared at the completion of plant installation, detailing the installation
effort. This report shall be submitted to DPLU. The report shall provide actual "as-built" drawings
for the revegetation areas. Plantings will be compared to the original planting plan with any
deviation from the plan mapped and noted. Major deviations will be inspected by the revegetation
specialist and, if necessary, additional plantings will occur to conform to the plan. The map of the
site will identify planting methods, species, densities, and spacing of plants. An inspection shall be
conducted with the revegetation specialist and the regulatory agency staff. The five-year monitoring
period will start when the project is accepted by all parties. This report and the annual reports shall ~e
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be submitted to the regulatory agencies for their review. The as-built drawings shall be approvede by the revegetation specialist and DPLU staff.

Monitoring will be conducted monthly for the first three months of the five-year plan, and quarterly
thereafter for a total of 60 months (five years). The monthly monltoring surveys conducted during
the first three months of the five-year plan will concentrate on qualitative observations to identify
potential problems and recommend remedial actions, where necessary (i.e., plant die off, watering
requirements and intnision by unauthorized personnel). Remedial actions may include replacement
of vegetation lost by disease, natural causes or other causes such that loss will jeopardize attainment
of the criteria for success, as presented in Section 4.3. Replacement of vegetation should take place
between October 1 and April 30. "

The quarterly monitoring surveys will collect both qualitative and quantitative data. Qualitative
information will be similar to that collected during the first three months including identification of
potential problems and remediation alternatives. Quantitative data will include analysis of

• survivorship and growth, including height and per cent cover of tree and shrub species. Survival
will be measured by direct counts. Vegetation growth and establishment will be quantitatively
assessed through the use of belt transects. There will be two belt transects per acre in each of the
mitigation sites. In each transect, height will be determined for each container stock in the transect.
Each container stock will be labeled with its scientific name (or abbreviation) and identification
number. These data will be recorded on standard field data forms and, along with notes of
observations, kept on file by DPLU or their agent for documentation purposes.

Data to be collected during quarterly monitoring surveys are described in Table 4.1. Photographs
~" of the mitigation area will be taken from standard locations during each survey. Annual reports will
...-:-_ be produced at the end of each monitoring year. These reports will be submitted to DPLU and the

regulatory agencies for their review and evaluation. Each annual report will address the criteria for
success, as detailed in Section 4.3 below, and measures needed to meet those criteria. Additionally,
at the end of each monitoring year, a field meeting will be held with the revegetation specialist and
DPLU staff members to discuss the projects revegetation effort and success.

Table 4.1 Data Collection Requirements for Mitigation Monitoring
Quarters Required

Monitoring Requirement Monitoring Method/Location 1 2 3 4

QUANTITA:r1VEDATA:i ";.

Trees and Shrubs:
Average and Range of Calculate mean and standard deviation for X X X X
Heights planting types within transects
Density Determine densities (mean and standard deviation) X X X X

for planting types within transects

\QUALITATIVE DATA""
Trees and Shrubs:
Aerial Cover Visually estimate percentage of cover for each X X X X

planting type within subareae Photos: From standard locations X X X X
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4.3 Criteria for Success

In order to determine if the goals of the revegetation program have been achieved, certain success e
criteria must be met. Quantitative measures of these criteria include percentage survival of plantings
and percent of coverage as indicated in Table 4.1 and specifications described in this section and
Section 4.4. Each monitoring report will evaluate if these criteria have been met and prescribe
corrective measures if they have not.

First-Year Monitoring. One year after planting, the first report shall be submitted to DPLU and
CDFG. This report shall describe and delineate on large-scale maps, .the revegetation sites. The
standard for the first year shall be: Establishment of all species; 20 percent cover for groundcover
plantings; and 80 percent healthy container plantings. The "Time Zero" report shall be included with
this report.

The one-acre site planted with willow cuttings will be qualitatively evaluated for the number of
willow cuttings' that have successfully rooted. The revegetation specialist will determine if the .
container stock palette will need to be modified based upon the success rate of the willow cuttings.
The container stock will be planted and seed mix hand broadcast over the one-acre site.

Remedial Measures: If standards are not met, reseeding, replanting and possible substitution of
plant material will be required.

Second-Year Monitoring. At two years after planting, a second similar report shall be submitted
to DPLU and CDFG for their review and comment. Records shall be kept of mortality and other
problems, such as invasion of the revegetation site by exotic vegetation. Standards for the second _
year shall be: all trees and shrubs shall be of acceptable growth rate and height; 100 percent survival •.
of all plantings; and 30 percent cover for groundcover plantings.

Remedial Measures: Evaluate the cause of any stunted plants. Make necessary changes to rectify
the problem. This may include replanting, soil amendments, regrading, etc.

Third through Fifth-Year Monitoring. From the third through fifth years after planting, similar
similar reports shall be submitted·to the regulatory agencies listed above for their review and
comment. Tree and shrub standards shall be 100 percent survival of all trees and shrubs; 75 percent
cover for the third year; and 90 percent cover after year five.

Remedial Measures: Replant if less than 100 percent survival rate for trees and shrubs. If less
than 80 percent survival rate for ground cover , then additional seed or
container plantings as recommended by the revegetation specialist shall be
done.

Each year, the success of the revegetation effort shall be evaluated by comparing factors such as
density, spacing and height; and overall species composition with those of the control area See
Section 4.4 for a description of the control area. The purpose of such analyses is to evaluate the rate
and direction at which the mitigation site is progressing as compared with the control area. It is
important to view the growth of the revegetation area with the control area to account for
uncontrollable factors such as fire or climate. If the revegetation does not meet the success criteria, ,e
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the project proponent shall continue with the replacement plantings, weed control, and monitoringtit on a year-by-year basis until the criteria are met or three additional years, whichever occurs first.

4.4 Technical Measurements

Field observations and measurements shall be recorded on a standard form to be developed and
copies of these shall be submitted as an appendix to each report prepared for DPLU. Two belt
transects per acre within each mitigation site would be established to measure plant heights.
Permanent photo-documentation stations shall also be established within each mitigation site to
visually document the vegetational changes and community development. Representative photographs
shall be taken during each assessment. Each container planting within the belt transects shall be.
permanently marked to facilitate survivorship assessment. Aluminum tags or similar tags shall be
used. This is important in order to determine planted natural succession or integration during the
monitoring period. A complete species list of all vascular plant species and vertebrate animal species
encountered during the monitoring shall also be compiled.

Measurements. Included in the "time zero" report shall be baseline measurements of a selected area
of riparian habitat adjacent to the-revegetation site. This survey shall be conducted to serve as
.statistical control. Height, density and spacing shall be measured within this control area.
Following installation of container stock, the following data collection shall be implemented:

Two belt transects per acre shall be randomly established and permanently located. AJongthe belt
transects the height, density and spacing shall be measured for each species. From this data, the

. average height along each transect and within the entire revegetation area will be determined for each
~_ species. Completed field data forms shall be submitted as an appendix to each required report.
• Within the transects the following data shall be collected:

a. Survivorship: assessed by absolute counts within the entire mitigation site.

b. Plant height.

tit
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_ WEED ERADICATION SPECIFICATIONS

If extremely invasive and competi..ve weed species exist on-site they will out compete the native
vegetation and shall therefore be eradicated prior to any installation of plant material. Seeds from
these species can remain viable in the soil for many years. Therefore, a "grow and kill" weed
eradication procedures may be necessary.

If the areas proposed for revegetation are surrounded by existing stands of weeds (especially
mustard), that will not be removed, reinfestation is likely to occur. To circumvent reinfestation a
clean "buffer zone" is recommended. Weeds adjacent to the revegetation area should be cut down
regularly to remove seed stalks before the seeds ripen and redisperse into the revegetation area.
Caution should be used in areas where existing oak trees are located to avoid any watering and
pesticides under the oaks. The "grow and kill" weed eradication program should include:

1. Clear and remove from site all existing weedy vegetation from the proposed revegetation
areas as directed by the revegetation specialist. . .

2. Prepare soil surface as described above.

3. Install irrigation system.

4. Fertilize with 150 pounds per acre of 15-5-7 Turf Supreme with Best-Cote",-=- 5. Commence irrigating. The frequency and duration of irrigations will depend on the time of
year and the weather. The goal is to keep the soil surface (top 2-inch to 3-inch) moist but
not wet. During the summer months, one to two irrigations per day should be sufficient.
During other seasons adjust the irrigation schedule to maintain soil moisture.

6. Continue irrigating until a crop of weeds, l-Inch to 3-inch in height becomes evident.
During fall months this should occur rapidly, in 2 to 3 weeks, since this is the normal time
for germination and growth of cool season.weeds.

7. Discontinue irrigating and apply a broad specrrumherbicide (i.e., Round-up") which will
trans locate to roots to kill the entire plant. The herbicide shall be recommend by a licensed
pest control advisor.

8. Fertilize with 150 pounds per acre of 15-5-7 Turf Supreme with Best Cote",

9. Recommence irrigating as described in steps 115 and 116 and spray herbicide per step If].

10. If after the second growing period dense weed infestation is still evident, then a repeat of the
"grow and kill" procedure is recommended. .

11. Once it has been determined that the weeds are under control then the planting may be
performed. The soil surface should be disturbed as little as possible as this will bring

_ additional weed seeds to the surface.
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12. Regular monitoring, by the revegetation specialist, of the weed eradication procedures are
recommended so that adjustments to the timing of irrigation, herbicide spraying and seeding _
can be made. ,.,

13. No fertilizer should be applied as this may stimulate growth of additional weedy species.
The native species can grow without applications of fertilizer.

The "grow and kill" procedures will not remove all weed seeds from the soil, however, it can
dramatically minimize the infestation. Regular hand weeding of the revegetation areas will be
necessary until the native species are well established.

Many species of large invasive plants, such as giant reed and salt cedar, are difficult to eradicate
using the "grow and kill" method. Any of these species that occur within the revegetation sites will
be eradicated prior to revegetation. Eradication of both species is accomplished by cutting these
species near ground level and immediately apply an herbicide that is approved for aquatic conditions.
Removal must be conducted during the months of November through March when the plants are
dormant or sap is flowing to the roots. In order for this method to be effective, the individual stems
must be cut two to six inches from the ground and herbicide immediately applied to the entire
cambium ring. The type of herbicide and timing of application will be directed by a licensed pest
control advisor. A follow-up removal of missed or resprouted plants, using hand-clearing methods,
will be conducted as part of the mitigation monitoring plan. Resprouted or missed plants shall be
removed prior to the onset of flowering. Depending upon the effectiveness of the first treatment,
the herbicide may need to be applied for two or three seasons to ensure the eradication of these
persistent species. . e·
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August 5, 1996

In review of the newly revised blasting plan which proposes to transform the mining face into
a fractured, craggy surface with ledges, nooks and crannies that would hold soil for plant
growth, it is my professional opinion that the following should also occur:

The final blast shall also be designed to allow for. 6 to 12-foot wide irregular ledges that are no
greater than 66 feet long with no greater than a 120 foot vertical separation. The ledges shall
be irregularly located along the mining face to reduce the horizontal lines associated with hard.
rock quarries. These ledges shall also be of sufficient size as to allow for an 12-inch to 18-inch
layer of soil to be installed. The ledges shall be angled toward the rock face to trap and adhere
the soil to the ledge.

The following hydroseed mix shall be applied for reclamation of the mining face after soil is
placed on the ledges and in the "nooks and crannies." The hydroseed mix shall be installed

.. where there is enough soil to allow for adequate root growth to occur.

Hydroseed Mix Lbsl Acre PuritylGerm

Atriplex canescens Four wing saltbush 4 90/40
Atriplex semibacctua Creeping saltbush 10 90/80
Baccharis sarothroides Broom baccharis 8 5/40
Cistus corsicus Rockrose 4 98/75
Eriogonum fasciculatum California buckwheat 8 10/65
Eriophyllum confertiflorum Golden yarrow 3 30/60
Festuca megalura Zorro fescue 5 90/80
Lotus scoparius Deerweed 5 90/60
Plantago insularis Plantain 40 98/75
.Total 87

The seed mixture as represented above may be modified if baseline studies of the surrounding
coastal sage scrub conclude a different seed mixture should be applied.
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Also, a design professional such as an artist, landscape architect, rock sculptor or architect shall
be involved with the final blasting to ensure that it meets the specifications and intentions of the
Environmental Impact Report.

It is anticipated that even with the above mentioned measures, only approximately 5 to 10% of
the mining face will be able to support vegetation. A temporary irrigation system shall be
installed if after the first rainy season the hydroseeding has not germinated. The system shall
be an overhead spray and can be attached to the wire mesh that is draped over the rock face.

The establishment of plant material on the finished sculpted mining face is not in and of itself
what reduces the visual impact, however, it is the combination of the final blasting (sculpting
blast), the placement of soil and the rock coloring that reduces the visual impact.

Respectfully submitted,

/'--------' ,.'. I ( ,

,//L//"· ...-~·. \-.rl~' \~(
Thomas M. Cherry/
Landscape Architect #3660 'e

~
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Pacific Noise Control

e
January 19, 1996

( Mr. Hal Jensen
Palomar .Grading & Paving, Inc.
2150 North City Parkway
Escondido, California 92026-1338

PROJECT Palomar Aggregates Quarry
RE: Supplemental Traffic and Quarry Noise Study

Dear Mr. Jensen:

Subsequent to the preparation of the Palomar Aggregates Quarry Final EIR (Brian F. Mooney
Associates, December 8, 1993), a revised project description has been prepared. The purpose
. of this letter report is to provide additional noise information and analysis based on the revised
project description and the County's Comment Letter (Alexander Segal, 9/15/95) regarding the
screen check Draft EIR (Brian F. Mooney Associates, August 1, 1995).

L-a In summary, assuming the project is approved as an extractive industry, the proposed quarry
W would generate a worst case one-hour average noise level which would meet the County's quarry

noise ordinance limit of 75 dB along the permit boundary. Noise abatement measures including
the use of resilient materials on the screens and crushers, building enclosures and selecting
quieter types of equipment would feasibly mitigate the noise impacts.

BACKGROUND

The previous Final ElR (12/8/93) described the existing conditions at the site and determined
future noise' levels associated with quarry activities and traffic along State Route 76 (SR·76).
This supplemental noise analysis is based on the revised project description' information
contained within the current screen check Draft EIR and revised Major Use Permit plot plan
(4/13/95).

The proposed project design revisions include enclosing the rock processing plant's secondary
cone crushers, screens and shorthead cone crusher; installing resilient materials such as rubber
on the impact surfaces of the crushers and screens; constructing a 30-foot high berm, as
measured from the asphalt and concrete plant's pad elevations, along SR·76; installing resilient
materials inside the portable rock crusher;' using an electric power shovel instead of a diesel
power shovel; constructing an asphalt plant which includes the most recent equipment and
technology similar to an asphalt plant in Irvine, CA. Also, the proposed permit boundary has
been extended by 50 feet to the north and 150 feet to the east. These design changes would

e 006714
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affect the project generated noise level and noise impacts previously analyzed for the project.

EOUIPfvlENT SOURCE NOISE LEVELS

To determine equipment noise levels associated with the various design changes, noise
measurements and published information were obtained for various types of equipment and·
materials. This information is discussed below and summarized in Table 1.

Rock Processing Equipment

The applicant proposes to enclose the sizing screens, secondary cone crushers and shorthead
cone crusher. The screens and crushers would be fully enclosed except for openings to

accommodate the conveyor belts. Also, the screens and crushing units would have resilient
materials, most likely rubber linings, installed on the impact surface areas.

Noise measurements were conducted adjacent to a five-foot secondary cone crusher by Pacific ~ a
Noise Control at the South Coast Materials Quarry in San Marcos, CA. The noise level •
measurements were conducted using a Type 1 Larson-Davis Laboratories Model 70GB
integrating sound level meter. The measured secondary cone crusher is the same size cone
crusher as proposed by the applicant. When operating continuously, the measured noise level
was 86 dB L'G at 25 feet from the cone crusher. The cone crusher was not enclosed and
according to the quarry operator did not have resilient materials on the impact surface areas.
Noise measurements were also conducted for the unenclosed sizing screens at the quarry. The
measured noise level was also 86 dB Lcq at 25 feel. These screens are larger than the screens
proposed by the applicant and, therefore, provide a worst case analysis.

The cone crushers and screens would be housed in separate 14-gauge steel enclosures. The
enclosures would have sound absorbing material placed on the walls and ceilings of the
enclosures. The theoretical insertion loss of the cone crushers and screen enclosures would be
approximately 17 and 19 dB, respectively. This assumes that there are no flanking paths along
the enclosures which would reduce the sound attenuating performance of the enclosures. Table
2 depicts the insertion loss calculations for the enclosures. Attachments 1 and 2 show the
conceptual building designs for the enclosures.

Flanking paths such as poor seals between walls and ceilings or floors. and vibrations of
machinery propagating along the structure, as well as panel resonance can reduce the ~

I effectiveness of enclosures. Therefore, several case studies were reviewed to determine the
/ approximate noise attenuation that can be expected in actual use. Several studies have been

O0 6
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conducted for the U. S. Bureau of Mines assess ing the effectiveness of enclosures, barriers and
resilient materials (Demonstration of Noise Control Techniques for the Crushing and Screening
of Nonmetallic Minerals, Foster-Miller, December 1981; Taconite Crusher Noise Reduction-
. Study of Acoustical Enclosure for Symons 7Foot Standard Head, Extra Duty, Cone Crusher,
Industrial Acoustics Company, September 1980). These studies generally showed noise
attenuation of 10 to 15 dB using an acoustical enclosure and an overall 3 to 7 dB noise
attenuation using resilient materials. The acoustical enclosure was custom designed and
manufactured by an acoustical noise control manufacturer and used sound absorbing materials
on the inside surfaces. . . .

Consequently, based on review of a limited. amount of empirical data, it appears that the
practical insertion loss of enclosures is approximately 10 to 15 dB. Therefore, based on this
empirical data and assuming the crushers and screens are enclosed and resilient materials are
used, the one-hour Leq associated with the enclosed secondary cone. crushers, screens and

. .shorthead cone crusher would be approximately 71 to 76 dB at 25 feet.

e C
Asphalt Plant

Noise measurements were conducted at the All-American Asphalt Plant in Irvine, CA which is .
similar to the proposed project. However, the All-American Asphalt Plant is larger than the
proposed asphalt plant and, therefore, most likely.generates noise levels slightly higher than
would the proposed asphalt plant. The primary noise sources were the burner/dryer and also
the exhaust from the bag house. The noise was directional depending on the orientation to the
primary sources. The worst case direction resulted in a noise level of 72 dB L,q at 150 feet from
the burner/dryer. .

Excavation/Drilling Equipment

An electric power shovel is proposed to be operated within the excavation area. Electric
equipment is typically quieter than a similar size diesel powered equipment. Several
manufacturers were contacted to obtain noise level data for the proposed electric power
shovel/excavator, however, this information was not currently available for the size of power
shovel required for this project. Therefore, manufacturers of diesel powered power shovels
were contacted. Based on noise level data provided' for a John Deere model 992 excavator, the
maximum sound level would be 75 dB at.50 feet (Telephone conversation with John Deere
Equipment, January 24, 1995).

I The applicant propose's to install resilient materials such' as rubber linings inside the portablee I primary rock crushing unit. As previously /iscussed, approximately 5 dB of noise attenuation
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would be expected by using the resilient materials. Therefore, with the resilient materials the
portable crushing unit is expected to generate a one-hour average sound level of approximately
75 dB at 100 feet.

According to the project's geotechnical consultant, Mr. Bing Yen, the drilling equipment is I

expected to use a 3.5-inch diameter drill bit. Noise measurements for 3.5-inch diameter drills I
have been measured and reported in the Final EIR (12/8/93). The measured noise level for a
3.5-inch drill bit was 79 dB Leq at 100 feet.

Concrete Plant

The noise level generated by a concrete plant has been previously measured and reported in the
Final ElR (12/8/93). The measured noise level was 82 dB Leq at 100 feet from the concrete
batch plant,

State Route 76 Traffic Noise

A long-term noise measurement was conducted adjacent to SR-76 between October 10, 1995 and e
October 12, 1995 to assess changes to the existing noise conditions since November, 1990, The
long-term noise measurement site was along the same segment of SR-76 as previously measured
(Palomar Aggregate Acoustical Assessment Report, Illingworth and Rodkin, June 5, 1991). The
sound level meter was positioned approximately 50 feet south from the center line of the road
(Figure 1). The highest one-hour noise level was 70 dB Leq and occurred between 7:00 to 8:00
am on October 12, 1995. The CNEL was approximately 69 dB. Table 3 depicts the hourly Leq,
maximum and minimum noise levels.

The approximate distances to the existing and existing plus project noisiest (i.e., peak hour) 60
dB one-hour Leqare depicted in Table 4 based on the traffic volume and mix counted during the
noisiest hour. The noise contour distances were calculated using Caltrans ' SOUND32 traffic
noise prediction model and are shown for both hard and soft site conditions. Also, it should be
noted that SR-76 has been realigned with a s-curve slightly west of Pankey Road. The s-curve
was constructed after the long-term noise measurement conducted in 1990. The vehicle speeds
along this segment of road have decreased to negotiate the s-curve since the 1990 noise
measurement was made. The s-curve is a detour route, therefore, existing noise contour.
distances have been provided for both with and without the s-curve conditions. The noise
contour distances do not account for the noise attenuation effect of any intervening structures,
barriers or topography. ~

I
I
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NOISE Il'v1PACTS

Qua!7J' Operations

Noise levels will increase substantially at the project's north, south and east permit boundaries.
If approved as an extractive industry, noise generated by the quarry would comply with the
County's allowable sound level limit of 75 dB at the permit boundary. Figure 2 depicts the 60
dB one-hour Leq contour at the beginning of Phase 1 assuming the excavation equipment is -
located approximately at the center of the Phase 1 area. The noise contour is generally located
within the permit boundary limits except along the eastern portion of the site. The noise contour
at the eastern portion of the site primarily results from the concrete plant, rock processing plant
and excavation equipment. The top of the hill would attenuate noise from the excavation area
and batch plants to the west of the site.

. Figure 3 depicts the approximate location of the 60 dB one-hour Leq contour during the initial
C. surface excavation of Phase 2. This assumes that the excavation equipment is located near theo center portion of the Phase 2 area. The location of the 60 dB Leq noise contour would extend

beyond both the northern and eastern permit boundary areas. The intervening ridge line would.
attenuate the noise to. the west so that the. 60 dB Leq contour is located within the permit
boundary area:

At the beginning of Phase 3 the excavation equipment would be located a, an elevation of
approximately 330 to 350 feet above ms!. The 60 dB Leq contour shown in Figure 4 is located
along the eastern permit boundary and primarily results from the concrete batch plant.

The approximate location of the worst case 60 dB Leq noise contour is depicted in Figure 5.
This noise contour assumes all the excavation equipment is operating at the existing ground
elevation, and at the limits of grading adjacent to the closest permit boundary line. Also, all the
processing site equipment is assumed to be operating. Noise attenuation associated with the
intervening topography beyond the limits of grading is included. Because excavation operations
would continuously be mrving lower in elevation, transmission of noise beyond the permit
boundary and exceeding 60 dB Leq will gradually 'be eliminated adjacent to most of the
excavation areas. This worst case noise contour location is only applicable until the ground
elevation is lowered to the point where an intervening ridge is developed providing noise.
attenuation at the adjacent locations. It should be further noted that sound levels exceeding 60
Leq dB would not be constant, but rather intermittent.

I Table 5 depicts an example of the worst case quarry noise levels as well as the effectiveness of
_ I the proposed processing area berm at various locations. Figure 6 depicts the receiver locatio~.s.

• I' 00674(;
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State Route 76 Traffic Noise

The project would widen and realign a portion of SR-76 from the proposed project entrance to
Interstate 15. The proposed project would typically generate 514 ADT (Traffic Analysis for the I
Pankey Ranch Mine, Willdan Associates, December 22, 1995). The total traffic would typically !

consist of 452 heavy trucks and 62 automobiles. It is estimated that 18.75 percent of the heavy I
truck traffic would operate during the 7:00 to 8:00 am peak hour (Willdan Associates 1995).
Ninety percent of the truck traffic would be oriented towards Interstate 15.

Additionally. due to the potential postponement of construction activities due to weather, the
possibility exists for daily trips related to this project to increase by as much as 100 percent on
the one or two days following the postponement. Therefore, during this worst-case scenario the I
daily traffic volume would be approximately 1,028 ADT (Willdan Associates 1995)

There are three homes located in relative close proximity to SR-76 berween the project site and I
Interstate 15. One horne is located on top of a knoll approximately 1,000 feet east of Interstate _
15 and 400 feet south of SR-76, and two existing farm homes are located on Pankey Ranch •
approximately 50 feet north of SR-76. After the proposed realignment of SR-76. the rwo closest I
farm homes would be located approximately 135 feet and 250 feet north of SR-76. .

The current traffic volume on SR-76 east of the Interstate 15/SR-76 interchange is 4,800 ADT I
(Willdan Associates 1995). Table 6 depicts the existing and existing plus project CNEL noise
contours west of the project site. The noise contours are based on the results of the long-term
noise measurement and assume vehicle speeds of 55 mph, without the s-curve , and no
intervening topography or barriers.

The existing plus project CNEL associated with traffic along SR-76 would increase by one dB
or less at the existing horne on the knoll and decrease at the two existing farm homes adjacent
to SR 76. between the project site and Interstate 15. The noise level increase at the horne on
the knoll is not significant.

As compared to the existing conditions. the peak hour LOllalong SR-76 would increase by
approximately three dB from west of the project site to Interstate 15. The approximate distance
to the typical existing plus project peak hour 60 dB L,q contour is depicted in Table 4. During
the worst-case scenario. the peak hour L,q would increase by approximately five to six dB west
of the project site to Interstate 15. The approximate distance to the worst-case scenario existing ~

I plus project peak hour 60 dB L,q contour is depicted in Table 4. East of the site, adjacent to
I the least Bell's vireo habitat area, the typical and worst-case scenario peak hour L,q would
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increase by less than one dB (Table 4). The noise contour distances do not account for the noise
attenuation effect of any intervening structures, barriers or topography.

The alignment currently proposed for SR-76 adjacent to the project site is the Wetlands Impact
Reduction alignment (Telephone conversation with Ms. Roma Jones, Brian Mooney Associates,
January 24, 1995). This alignment is similar to the alignment proposed in the Final EIR
(12/8/93) except the road would be aligned slightly north of the previously proposed alignment.

MITIGATION

Mitigation consists of .three general measures. The measures required would include the
installation of noise control treatments, conducting noise tests on the equipment prior to start-up
to ensure successful implementation of the noise abatement treatments, arid implementing a noise

L monitoring plan for the ongoing operation. The following measures should be made a conditione of the Major Use Permit:

Noise Control Treatments

Install resilient materials such as rubber impact pads on the impact surfaces of the
portable primary crusher, screens and secondary cone crushers. When installing the
materials the attachment bolts should be below the pad surface.

Install sound absorbing materials on the inside surfaces of the enclosures. The material
shall have minimum sound absorption coefficients as shown in Table 2.

Require that the siding material used for enclosing the secondary crushers and screens
be a minimum of 14~gauge steel or have a similar surface density of approximately 3.0
lb/ft".

The enclosures shall be designed so that the screens and cone crushers, as well as their
support structures shall not contact the enclosure walls or ceilings. All wall to wall, wall
to roof, wall to floor joints, and holes cut for control and power line's shall be sealed -,

The doors for the enclosures should be metal with an insulating foam core. The door
frames shall have gaskets and seals 'to provide a tight seal.

I Construct a minimum 3D-foot high berm adjacent to SR-76 as measured from pad
.. I elevations of theasphalt and concrete batch plant.
.. I 00675C
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Desis» No;" L,,,,, and No;" Testing Prior to Start-Up I

Prior to the project being placed in operation, noise testing shall be conducted for the proposed I
equipment. The design noise levels shall be attained for the individual pieces of equipment as '
shown in Table 1. For the excavation/drilling equipment, the individual design noise levels shall
be met; or the cumulative noise level associated with the excavation equipment including the
portable primary crusher shall not exceed a one-hour noise level of 81 dB Leq at 100 feet. ,i
Alternatively, it may be possible that even though an individual piece of equipment may exceed
the noise design criteria, that with all of the equipment operating the cumulative on-site
operation noise level would still meet the County's noise ordinance limits at the permit
boundary. This would result if greater than anticipated noise attenuation is achieved due to I

intervening topography and structures, or other individual pieces of equipment are quieter than i
the design criteria. Therefore, if all the equipment is operating, and the cumulative noise level !
with equipment that does not meet the individual design criteria would still not exceed the i

County's noise standard at the permit boundary, then the nonconforming individual piece(s) of !

equipment would not be required to meet the specific design noise levels in Table 1. This must - e
be shown to the satisfaction of the Department of Planning Land Use. I

I

Noise Monitoring Plan for Ongoing Operations

To maintain the design noise levels throughout the life of the project requires regular
maintenance of the equipment and timely replacement of worn-out parts and materials.
Therefore, to ensure that the design noise levels are maintained during ongoing operations, noise
testing shall be conducted along the permit boundary every three months for the first year of
operation and every six-months thereafter. The noise testing protocol shall be conducted in
accordance with the County's noise ordinance and performed by a County certified acoustical

consultant.

The results of the noise tests shall be submitted in a written report to the County Department of
Planning and Land Use within one week after conducting the noise tests. If the design noise
levels are not met, the quarry operator will have 60 days to correct the problem. If after 60
days the problem has not been corrected. the quarry operator will only be allowed to operate the
remaining equipment which will meet the design noise levels. The quarry operator shall fund
the noise testing and County's staff time to review the results of the noise tests.

I

/ The resilient materials on the screens, primary crushers and secondary crushers should be
I included as .pan o.f the regular maintenance schedule. Gaskets and seals around the doors should _

'crr._.r. J ~
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be routinely checked and repaired.

Additional noise abatement measures which could be employed as appropriate include: applying
damping material to the enclosure panels; installing loaded vinyl barrier curtains around the
exterior of the crusher main frames-a layer of absorptive. material should be placed on the
interior side; install lined ducting along the conveyor belt entrances and exits; install appropriate
vibration isolators and/or provide a structural break in the floor between the equipment· and
enclosure walls; and construct a wall adjacent to the asphalt burner/dryer.

The proposed mitigation measures are based on the Major Use Permit Plot/Grading plan (revised
4/13/95) and project description contained within the Draft EIR (8/1/95). If changes are made
to the grading elevations, facility locations or designs, a noise study shall be required to evaluate
any potential noise impacts associated with the design revisions.

L This concludes the noise assessment. If you have any questions, please call.e -
Sincerely,

~JLA -
Mike Komula
Principal

I
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TABLE 1 ~

QUARRY EQUIPl'vIENT SOURCE NOISE LEVELS I

Source Source Level (Leq)

Rock Processing Area
Secondary Crushers (2) 86 dB per crusher at 25 ft.
Screens 86 dB at 25 ft.
Shorthead Crusher 86 dB at 25 ft.

(With Proposed Enclosure)
Secondary Crushers I (2) 76 dB per crusher at 25 ft.
Screens' 76 dB at 25 ft.
Shorthead Crusher' 76 dB at 25 ft.

AsphaltPlant" 72 dB at 150 ft.

Concrete Plant 82 dB at 100 ft.

Excavation/Drill ing'
Power Shovel 75 dB at 50 ft. _
Drill Rig 79 dB at 100 ft.
Primary Crusher 75 dB at 100 ft.
(Cumulative) 81 dB at 100 ft.

Notes:

I Assumes crushing and screening equipment is enclosed and resilient materials are placed on the impact surfaces of the
screening and secondary crushing units.

: Equipment assumed to be similar to the All-American Asphalt Plant in Irvine. CA.

1 Assumes either electric power shovel/excavator or diesel power shovel with maximum noise level of 75 dB or less at
50 feet; drill rig with noise level of 79 dB at 100 feet; and resilient materials would be placed on the impact surfaces
of the portable crusher.

I
I
/
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e TABLE 2
ENCLOSURE INSERTION LOSS

SOURCE: Screens' Octave Band Center Frequency, Hz

Proposed Enclosure (12 x 35 x.16 [0 30 ft.; 3.7 x 10.7x US 250 500 I. 1000 2000 4000
4.9t09.1m)

Source Sound Level, (dB); 86 dBA at 25 feet \1.6 m) 73'. 76' 80' 80' 82' 77'

Field Incidence Transmission Loss, (dB); 14 gauge steel 18 24 30 36 42 48

Transmission Loss, (dB); typical steel door (STC 26) 25 27 29 27 35 28

'Absorption Coefficients (typical) .3 .7 .9 .9 .9 .9

Insertion Loss, (dB) 10.9 17.2 19.2 19.5 19.6 19.6

A-Weighting, (dB) -16.1 -8.6 -3.2 0 + 1.2 +1.0
A-Weighted Sound Level, (dB) I 46 50.2 57.6 60.5 63.6 58.4

Overall A-Weighted Sound Level. (dB) 11 67 '. ".

SOURCE: Cone Crushers Octave Band Center Frequency, Hz

c-- Proposed Enclosures (12 x 12 x 20 ft: 3.7 x 3.7 x 6.1 m) US 250 500 1000 I 2000 4000e '- Source Sound Level, (dB); 86 dBA at 25 feet \1.6 m) 71' 77' 82' 82' I 81' 73'

Field Incidence Transmission Loss, (dB); 14 gauge steel 18 24 30 36 42 48

Transmission Loss, (dB); typical steel door (STC 26) 25 27 29 27 35 28

Absorption Coefficients (typical) .3 ,7 1·9 .9 .9 .9

Insertion Loss, (dB) 10.3 15.9 17.7 17.9 17.9 P.9! ,

A-Weighting, (dB) . -16.1 -8.6 -3.2 0 + 1.2 + 1.0 .

A-Weighted Sound Level, (dB)' 44.6 52.5 61.1 64.1 64.3 56,1

Overall A-Weighted Sound Level. (dB) Ii 69

, Frequency spectrum information based on Foster Miller. December 1981; and adjusted [0 correlate with 86 dB.

Field Incidence Mass Law: 20 log (PJ) . 47
P. is mass per unit area, kg/m'
f is frequer.cv, Hz

n, = 10 log «s, x !!)/G;:S", x 10"~"o -i- :::S"i x 1O"VjIl"l), ~

Sw is the total interior wall surface, m'
S~ is the surface area of the ith wall, m'
R,. is the sound transmission loss of the ith wall

I SGi is the area of the jth leak or opening, m'-
• ' .. I, ""00"" transmission I,,», the jm leak or ''"'0' 0 06 7 GL

Insertion' loss assuqJes no structure-borne connecliopl: and power lost due [0 dissipation in panels and due [0 sound
radiation are small 'compared with power dissipate in the sound absorbing material on the interior surfaces.



TABLE 3 - i,

MEASlTRED ON"E-HOCR AVERAGE NOISE LEVEL ADJACENT TO SR-76

Date/Time Lcql Lm./ Lmm
3

10110/95
1:00-2:00 pm 68 dB 85 dB 40 dB

2:00-3:00 pm 67.5 dB 88 dB 39 dB

3:00-4:00 pm 67 dB 87 dB 41 dB

4:00-5:00 prn 67.5 dB 85 dB 42 dB I
5:00-6:00 pm 67 dB 85 dB 42 dB I
6:00-7:00 pm 66 dB 86 dB 41 dB i

7:00-8:00 pm 63.5 dB 86 dB 39 dB

8:00-9:00 pm 61.5 dB 80 dB 37 dB

9:00-10:00 pm 59.5 dB 78 dB 35 dB

IO,OO-lLOOpm I 58.5 dB 78 dB 34 dB •

11 pm-12 midnight \ 60.5 dB 87 dB 31 dB

10/11/95
12:00-1:00 am 54 dB 76 dB 29 dB

1:00-2:00 am I 41.5 dB 73 dB 28 dB

2:00-3:00 am 46 dB 71 dB 28 dB

3:00-4:00 am 49.5 dB 77 dB 28 dB

4:00-5:00 am \ 59.5 dB 81 dB 29 dB

5:00-6:00 am I 6-\.5 dB 86 dB . 30 dB

6:00-7:00 am 67.5 dB \ 83 dB 33 dB

~ 7:00-8:00 am \ 68.5 dB 87 dB \ 35 dB

t'- 8:00-9:00 am 68 dB 85 dB 34 dB
::Do 9:00-10:00 am 67 dB 85 dB 34 dBo .

I 10:00-11:00 am 67.5 dB \ 89 dB 33 dB •

/ 11:00am-12noon I 67.5 dB 84 dB 33dB e
12:00-\:00, pm 67 dB I 84 dB 34 dB



e Date/Time L I L 2 L .'3eq max tum

1:00-2:00 pm. 68 dB 87 dB 38 dB

2:00-3:00 pm 67.5 dB 83 dB 39 dB

3:00-4:00 pm 66.5 dB I 83 dB 39 dB

. 4:00-5:00 pm 67 dB 86 dB 43 dB

5:00-6:00 pm 66.5 dB I' 87 dB 43 dB

6:00-7:00 prn 65 dB 84 dB 42 dB

7:00-8:00 pm 62.5 dB 83 dB 36 dB

8:00-9:00 prn 60.5 dB 80 dB 35 dB

9:00-10:00 pm 60 dB 81 dB , 32 dB

10:00~11:00pm 57 dB . 76 dB 31dB

11:00-12 midnight 55 dB 78 dB 31 dB

10/12/95
12:00-1:00 am 54 dB 80 dB 31 dB

_. '= 1:00-2:00 am 54.5 dB I 84 dB 31 dB

2:00-3:00 am 47 dB 76 dB 30 dB·

3:00-4:00 am 50.5 dB 77 dB 30 dB

4:00-5:00 am 58 dB I 81 dB 30 dB

5:00-6:00 am 66 dB 89 dB 32 dB

6:00-7:00 am 68 dB 85 dB 33 dB

7:00-8:00 am 69.5 dB 86 dB, 33 dB

8:00-9:00 am 68.5 dB 86 dB 32 dB. .
, 9:00-9:40 am 68.5 dB 86 dB 33 dB

I L", The average weighted sound level during the measurement period.
: L,.... The maximum weighted sound level during the measurement period.
" L",;, The minimum weighted sound level during the measurement period.

II 'e I 0067GZ-
\
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TABLE 4 , ,,
PEAK HOUR EXISTING .'\,"-1) EXISTING PLUS PROJECT 60 DB LEQ DIST A.NCES

Traffic Scenario West of Site East of Site
(Adjacent to IBv's (Adjacent to IBv's

habitat) habitat)
.

Existing (With S-Curve)
(Hard Site) 370 fed - i
(Soft Site) 180 feet' - '

Existing (Without S-Curve) i
(Hard Site) 410 feet' 425 feet'
(Soft Site) 195 feet' 195 feet'

Existing Plus Project
(Hard Site) 680 feet' 470 feet'
(Soft Site) 295 feet' 210 feet'

Worst-Case Scenario
Existing Plus Project '
(Hard Site) 920 feet' 500 feet' i
(Soft Site) 390 feet' 220 feet' I

Parameter Existing-West of Site Existing Existing Existing - It
(with s-cnrve) (without s-curve) Plus Plus I

Project Project
(west of (east of
site) site)

Cars 169' 169 179 170

Medium Trucks 14' 14 14 14

Heavy Trucks 60' 60 136/224 69178
(typical/worst case)

Speed (mph) 50 55 55 55

Number of Lanes 2 2 4 2

Median Width (feet) 0 0 14 0

'.".J L_ at 50 feet (dB) 70 70 73 7 Jc.D ~
i'- Worst Case L.. at 50 ft. _ -- 76 71
'-D
o
o ,From cemer line of road; assumes finite roadway length of 3.000 feet.

: From center line of road; assumes finite roadway length of 4.000 feet.
) Traffic volume count east of Pankey Road from 7:00 to 8:00 am on 10/12/95. ...

I
I

Soft site conditio.ns occur when the intervening ground be.tween the source and receiver IS relatively flat and the ground e
cover is grass, loose dirt or soft ground. Hard site c~dltlons occur when the mterverung ground surface IS reflective
such as a parking; lot or hard ground: or the average elevation difference between the source and receiver is
approximately 10 feet or more.



_ TABLES

WORST CASE ONE-HOUR AVER"-GE NOISE LEVELS
AT VARIOUS LOCATIONS

Location Description Source Source Receiver Source Receiver Barrier L..,
Elevation' Elevation' to to Height

Barrier Barrier'

I Pankey Secondary Crush 325 680 - 1645 US' 41.6
Residence Screen 330 680 - 1660 US 38.6

Shorthead Crush 325 680 - 1695 US 38.4
Asphalt Plant 315 680 -- 1910 US 48.9
Concrete Plant 315 . 680 - 2005 US 54.0
Excavation 715 680 - 650 US 64.7
Cumulative 65

2 Hodges Secondary Crush 325 530 -- 945 US 47.5
Property Screen 330 530 - 900 US 44.9

Shorthead Crush 325 530 - 885 US 45
Asphalt Plant 315 530 - 1225 US 52.8
Concrete Plant 315 530 760 390 465' 53.1
Excavation 440 . . 530 -- 600 US 65.4

a L Cumulative 66

,. ,-- 3 Furore Secondary Crush 325 300 1305 1085 825 17.4
Residential Screen 330 300 1365 1085 825 14.2

Shorthead Crush 325 300 1410 1085 825 14.0
Asphalt Plant 315 300 1180 1055 .790 26.5
Concrete Plant 315 300 1420 1075 780 32.1
Excavation 740. 300 120 IQ40 770 38.7
Cumulative 40

4 SIO SR-76 Secondary Crush 325 275 495 335 330 31.3
Screen 330 275 475 365 330 29.3
Shorthead Crush 325 275 460.365" 330 28.9
Asphalt Plant 315 . 275 175 375 ,330 43.2
Concrete Plant :!75 140. 370 330 50.2
Excavation 275 - 860. US 62.3
Cumulative 63

5 SIO SR-76 Secondary Crush 325 275 495 640 330 31.2·
Screen 330 275 475 665 330 29.4
Shorthead Crush 325 275 460 660 330 28.6 .~
Asphalt Plant 315 275 li5 670 330 41.6 C!
Concrete Plant 315 275 140 665 330 48.2 t>
Excavation 690 275' -- 1070 LIS 59.4 c..c
Cumulative 60 C

C
6 Southern Secondary Crush 325 480 660 965 500 2 I.7

Permit Screen 330 480 1270 400 525 18.5'
I Boundary Shorthead Crush 325 480 1305 400 520 18.3a I Asphalt Plant 315 480 1000 350 500 3l.9

• Concrete Plant 315, 480 1215 355 475 41.8
Excavation 740 480 195 365 655 59.7

\ Cumulative 60



Location Description Source Source Receiver Source Receiver Barrier L.. e
Elevation' Elevation' to to Height I

Barrier Barrier I
!

7 SW Permit Secondary Crush 325 500 1345 510 780 20.6 i
Boundary Screen 330 500 1405 510 780 17.3 I

Shorthead Crush 325 500 1450 510 775 17.1 I
Asphalt Plant 315 500 1180 485 750 30.1
Concrete Plant 315 500 1425 500 740 35.3
Excavation 740. 500 120 480 760 45.4
Cumulative 46

8 Western Secondary Crush 325 560 1165 685 880 20.6
Permit Screen 330 560 1230 685 880 17.3
Boundary Shorthead Crush 325 560 1280 685 880 17.1

Asphalt Plant 315 560 1095 700 835 29.4
Concrete Plant 315 560 1370 685 840 33.7
Excavation 845 560 110 680 860 43.0
Cumulative 44

9 NW Permit Secondary Crush 325 545 1215 590 960 20.8
Boundary Screen 330 545 1265 590 960 17.6

Shorthead Crush 325 545 1315 590 960 17.4
Asphalt Plant 315 545 1235 670 975 28.9
Concrete Plant 315 545 1495 630 980 33.5
Excavation 865 545 80 470 850 46.4
Cumulative 47

10 NW Permit Secondary Crush 325 600 1305 530 720 20.7 -.-
Boundary Screen 330 600 1350 525 710 17.5 •

Shorthead Crush 325 600 1395 525 705 17.3
Asphalt Plant 315 600 1510 505 750 27.4
Concrete Plant 315 600 1660 530 725 33.2
Excavation 840 600 -- 550 LIS' 66.2
Cumulative 66

1
11 Northern Secondary Crush 325 600 810 350 575 24.7

Permit Screen 330 600 785 390 570 21.6
Boundary . Shorthead Crush 325 600 820 395 560 22.4

Asphalt Plant 315 600 1065 345 595 31.5
Concrete Plant 315 600 1160 360 575 39.9
Excavation 650 600 -- 200 US 75.0
Cumulative 75

12 Northern Secondary Crush 325 515 665 165 505 3 I.7
Permit Screen 330 515 665 165 500 30.8
Boundary Shorthead Crush 325 515 700 160 495 33.2

Asphalt Plant 315 515 980 155 510 38.3
Concrete Plant 315 515 1020 160 500 49.4

'.:.J Excavation 575 515 .' 200 US 75.0
'.:.D Curnulauve 75

0-CD 13 NE Permit Secondary Crush 325 450 -- 650 US' . 50.7
o Boundary Screen 330 450 -- 605 US 48.3 •
9 . Shorthead Crush 325 45() -- 585 LiS 48.6
I • " •. ,. Asphalt Plant 315 450 -- 960 LiS 55.9

Concrete Plant 315 450 -- 860 US 63.3 .-
Excavation 415/ 450 ,. 325 LiS 70.8 •

~ Cumulative 7'2



e Location Description Source Source Receiver Source Receiver Barrier L..
Elevation' Elevation: to to Height

Barrier Barrier'

14. Eastern Secondary Crush 325 380 -- 640 US 50.8
Permit Screen 330 380 - 595 US 48.5
Boundary Shorthead Crush ·325 380 -- 545 US 49.2

Asphalt Plant 315 380 - 640 US 59.4
Concrete Plant 315 380 - 370 US 70.6
Excavation 390 380 - 700 US 64.1
Cumulative n

Notes:
1 Source elevation includes 15 feet for source height except for screens which includes 20 feel.
2 Receiver elevation includes 5 feet for receiver height.
3 Receiver to barrier distance is also receiver to source distance if US is indicated in barrier heigh: column.
4 (US) Line of Sight

Distances are in feet, average noise level in dB.
Noise attenuation at 500 Hz for berm.
Excess atmospheric absorption was calculated at the rate of 1 dB per 1,000 feet of distance to a maximum of 5 dB.

Le '-.-

/ 0067t~e I
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TABLE 6 •
!

EXISTING A.!'\il) EXISTING PLUS PROJECT j,
Cl';"EL NOISE CONTOlJRS WEST OF PROJECT SITE i

,

Traffic Scenario CNEL
70 65 60

Existing (Without S-Curve) I
(Hard Site) 50 135 370' '
(Soft Site)' 50 85 180'
CNEL at 50 feet = 70 dB -
Existing Plus Project
(Hard Site) 70 185 495'
(Soft Site)' 60 110 225'

CNEL at 50 feet = 71 dB

, Distance in feet from center line of road: assumes finite roadway length of 3,000 feel.
, Soft site assumed to begin at 50 feel.
) The existing + project CNEL was calculated by adding 3 dB to the measured hourly Leq's from 7:00 am to 3:00 pm. e
Peak hour L... measured on 10/12/95 is approximately .5 dB greater than CN"EL.

I 006761' ,
I
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TABLE 1

QUARRY EQUIP1'vIENTSOURCE NOISE LEVELS

Source Source Level (Leq)

Rock Processing Area
Secondary Crushers (2) 86 dB per crusher at 25 ft.
Screens 86 dB at 25 ft.
Shorthead Crusher 86 dB at 25 ft.

(With Proposed Enclosure)
Secondary Crushers' (2) 76 dB per crusher at 25 ft.
Screens' - 76 dB at 25 ft.
Shorthead Crusher' 76 dB at 25 ft.

Asphalt Plane 72 dB at 150 ft.

.. C Concrete Plant 82 dB at 100 ft.

.., Excavation/Drilling!
Power Shovel 75 dB at 50 ft.
Drill Rig 79 dB at 100 ft. - .-
Primary Crusher 75 dB at 100 ft.
(Cumulative) 81 dB at 100 ft.

Notes:

I Assumes crushing and screening equipment is enclosed and resilient materials are placed on the impact surfaces of the
screening and secondary crushing units.

: Equipment assumed to be similar to the All-American Asphalt Plant in Irvine, CA.

, Assumes either electric power shovel/excavaror or diesel power shovel with maximum noise level of 75 dB or less at
50 feet; drill rig with noise level of 79 dB at 100 feet; and resilient materials would be placed on the impact surfaces
of the portable crusher. -

OO,67?C- /
I
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TABLE 5 ' I

WORST CASE ONE-HOUR AVERAGE NOISE LEVELS !

AT VARIOUS LOCATIONS

Location. .Description Source Source Receiver Source Receiver Barrier L..
Elevation' Elevation: to to Height

Barrier Barrier'

1 Pankey Secondary Crush 325 680 - 1645 US' 41.6
Residence Screen 330 680 - 1660 US 38.6

Shorthead Crush 325 680 - 1695 US 38.4
Asphalt Plant 315 680 - 1910 US 48.9
Concrete Plant 315 680 - 2005 US 54.0
Excavation 715 680 - 650 US 64.7

Cumulative 65

2 Hodges Secondary Crush 325 530 - 945 US 47.5
Property Screen 330 530 - 900 US 44.

9

Shorthead Crush 325 530 - 885 US 45
Asphalt Plant 315 530 - 1225 US .•
Concrete Plant 315 530 760 390 465
Excavation 440 530 - 600 US 6...:.-

Cumulative 66 •

3 Future Secondary Crush 325 300 1305 1085 825 17.4
Residential Screen 330 300 1365 1085 825 14.2 I

Shorthead Crush 325 300 1410 1085 825 14.0
~ Asphalt Plant 315 300 1180 1055 790 26.5
( Concrete Plant 315 300 1420 1075 780 32.1
; Excavation 740 300 120 1040 770 38.7

{ Cumulative . 40

~ 4 SID SR-76 Secondary Crush 325 275 495 335 330 31.3
~ Screen 330 275 475 365 330 29.3

Shorthead Crush 325 275 460 365 330 28.91 Asphalt Plant 315 275 175 375 330 43.2
~ Concrete Plant 275 140 370 330 50.2
_\ Excavation 275 - 860 US 62.3

Cumulative 63

5 SID SR-76 Secondary Crush 325 275 495 640 330 31.2
Screen 330 275 475 665 330 29.4
Shorthead Crush 325 275 460 660 330 28.6

_-j Asphalt Plam 315 275 175 670 330 41.6
['--- Concrete Plant 315 275 140 665 330 48.2
f'- Excavation 690 275 - 1070 US 59.4

~ Cumulativeo ~o 6 Southern Secondary Crush 325 480 660 965 500
Permit Screen 330 480 1270 400 525 18.5 _

I Boundary Shorthead Crush 325 480 1305 400 520 18.3 •
I Asphalt Plant 315 480 1000 350 500 31.S

Concrete Plant 315 J 480 1215 355 475 41.1
Excavation 740 480 195 365 655 59.~An
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MRR-23-199509:00 ~ROM TO 5780573 P.01

.Hodae Bro'UJen Ilancb
9256 Pala Bl:Id

Pala California, 92059e
2$ July, 1907

County o~ San Ilict:0
Department. or r :tanni.~ and !.and Ose
5201 Ru1".rin Road
San Diego C&li!'oruia, 9Z1.2J

,

Be: 1"'ankey RaDch 1".ajor Use Perm1t.

Qent1enlen: .•

T'ne Hod~c Brothers Rancb and tbe PazU:ey iaDcb share a call.•on

boundary 1/2 mile liort.h trom' the Sout.bea='t. corner ot SeCtioD )6

1'95 R.an:e 3 West. and 3/8 of a toile East. ~. t.lri.s corner 'to

Hi~uay 16.

Hod/:c 1!rothers Ranch 'llndeT'Stands tb..;d. 't.he f'mJke: Ibmch has. .....
It?plied tor a major use pe..""Cl1t.1.....ti a:t.ely West. ~ toe aboVe co:aon

C ~.-- corner 4.or a t'OCk .lIIiD::.Ilg operat.iem.

_ • '%beHodge lIorthersRancb Qoea ~ alt~ t.ertae abo-.e IIP•.licLtion

a..id'S".1pports granting or the ~O'r use penait..

S1.neereJy ,

Inc1: MIql B:odrte Ranch
:Pankey Ranch
P.2jor Use PercH. 51toe
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I

PREFACE .~

i
This report represents a second revision to AWR ENGINEERING '
GROUP's Technical Report Number 1211, which was originally issued
on January 4, 1988. The original report analyzed the air
pollution emissions from the proposed PALOMAR AGGREGATES QUARRY.
The proposed QUARRY consisted of an aggregate plant, hot-mix
asphalt batch plant, and concrete batch plant.

This revised report analyzes the same proposed aggregate, asphalt
and concrete batch plants in light of significant changes which
have occurred over the last several years in the Regulations of
the San Diego Air Pollution Control District (SDAPCD).

The most significant changes in the SDAPCD's Regulations involve
stricter New Source Review (NSR) Rules, including lowering the
emissions thresholds for requiring Best Available Control
Technology (BACT), an Air Quality Impact Analysis (AQIA), and _
Emission Reduction Credits (ERCs) to be provided to offset •
proposed emissions.

In addition, all of the emission factors and calculation
techniques utilized in the original report have been reviewed and
updated to those currently in use by the SDAPCD.

The overall conclusions of the report remain the same. The
proposed facility, when constructed using the required BEST
AVAILABLE CONTROL TECHNOLOGY, will comply with all of the
standards of the San Diego Air Pollution Control District.

006'775
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� SECTION 1: I~RODUCTION

The PALOMAR AGGREGATES QUARRY will provide sized aggregates for
several uses in the North county, including rock for the ~n-site
hot-mix asphalt and concrete batch plants, and aggregates and
base material for off-site use.

The proposed locations of the aggregate plant, hot-mix asphalt
'plant and concrete batch plant are shown in Figure 1. Each of
the three plants will require 'a separate Permit to Operate from
the San Diego Air Pollution Control District (SDAPCD).

Figure 2 shows the flow of material through the aggregate plant.
The maximum 1.1 MILLION TON/YEAR of rock which will be quarried
annually at the site can be divided into various categories of
use:

ROCK USED in Asphalt Batch Plant' 355,000 TONS
ROCK USED in Concrete Batch Plant 185,000 TONS
ROCK SOLD ,as Sized Aggregate 510,000 TONS
ROCK STOCKPILED on-site for later use 50,000 TONS

MAXIMUM YEARLY ROCK PRODUCTION: 1,100,000 TONS.e '--- The proposed plants have production rates as note below:

AGGREGATE PLANT
MAXIMUM HOURLY PRODUCTION 625 TONS
MAXIMUM' DAILY PRODUCTIQN 5,000 TONS
MAXIMUM YEARLY PRODUCTION 1,100,000 TONS

HOT-MIX ASPHALT PLANT
MAXIMUM HOURLY PRODUCTION 350 TONS
MAXIMUM DAILY PRODUCTION 2,100 TONS
MAXIMUM YEARLY PRODUCTION 420,000 TONS

CONCRETE BATCH PLANT
MAXIMUM HOURLY PRODUCTION 100 CYD 200 TONS
MAXIMUM DAILY PRODUCTION 800 CYD 1,600 TONS
MAXIMUM YEARLY PRODUCTION 135,000 CYD 270,000 TOKS

'This rEport identifies the SDAPCD standards which will apply to
the proposed plants, calcuiates the emissions from each of these
plants, and describes the extent of air pollution controls which
will be 'required on each plant.

e A WR ENGINEERING GROUP SAN~I~G;7C;~FOR~



FIGURE 1
• PROPOSED PLANT LAYOUT a
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SECTION 2: REGULATORY SETTING Ie
The San Diego Air Pollution Control District (SDAPCD) is the
agency responsible for the permitting and regulation of
facilities such as the proposed PALOMAR AGGREGATES QUARRY.
Currently, four separate sets of SDAPCD Regulations would be
applied to the proposed aggregate plant, hot-mix asphalt plant
and concrete batch plant. Each of the four Regulations has a
specific purpose, as detailed below:
1) Prohibitive Standards, which limit the amount or extent of

emissions from each process.
2) New Source Performance Standards, which require stricter

controls for the proposed hot-mix asphalt and aggregate
plants as compared to existing facilities.

3) New Source Review Standards, which require that Best
Available Control Technology (BACT) be applied to all
portions of the proposed facility, that. the Air Quality
Impacts of all proposed quarry operations be fully evaluated
if emissions exceed certain hourly and daily limits, and
that Emission Offsets be provided if emissions exceed
certain annual limits.

4) Title V Federal EPA Permit Standards, which require a
comprehensive, federally enforceable operating permit if '-e
annual potential emissions exceeds certain thresholds.

The APCD's Rules forbid any construction of the plant until the
entire facility demonstrates that it will comply with all three
sets of standards.
1. Prohibitive Standards

District Regulation IV contains the Prohibitive Standards which
all facilities in San Diego County must comply with. SDAPCD
Prohibitive Rule 50, 51, 54 and 68 will all apply to the proposed
facility.
• Rule 50 limits the amount of visible emissions (opacity)'

arising from all source within the plant.
• Rule 51 prohibits the discharge of any air contaminant which

causes injury, nuisance or annoyance to the pUblic.
• Rule 54 limits the discharge of process emissions from the

proposed aggregate, asphalt and concrete plants to 40
pounds/hour for each plant.

• Rule 68 limits the emissions of oxides of nitrogen in th~
,. exhaust of the hot-mix asphalt plant.

00 783 e
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� 2. New Source Performance Standards
District Regulation X contains the New Source Performance
Standards (NSPS) for facilities constructed anywhere in San Diego
County. Most of the regulations governing New Sources specify
emission standards two to three· times more stringent than
District Prohibitive Rules. In addition, no' "exemptions" or
"variances" can be granted by the local agency.
• SDAPCD Rule 260.90 requires that new asphalt concrete

plants, such as the proposed hot~mix asphalt plant, meet
stricter standards than existing plants for both visible
emissions and particulate emissions from the stack.

• SDAPCD Rule 260.670 requires that new non-metallic mineral
processing plant, such as the proposed aggregate plant, meet
stricter standards than existing aggregate plants for
visible emissions from crushing. operations, screening
operations, conveyor transfer points and stockpiling, and
for stack emissions from control devices.

3. New Source Review Standards
District Regulation II contains the New Source Review (NSR) Rules
which SUbject the proposed facility to the requirements of
providing additional pollution control technology whenever

r certain threshold limits are exceeded.
_ ~. • SDAPCD Rule 20.2 (d)(1) requires that a new facility must be

constructed using BEST AVAILABLE CONTROL TECHNOLOGY (BACT),
whenever an emissions unit exceeds 10 POUNDS/DAY. BACT is
defined as the "maximum degree of air contaminant reduction
which the Air Pollution Control District determines is
achievable".

• SDAPCD Rule 20.2 (d)(2) requires that a facility complete an
Air Quality Impact Analysis (AQIA). if emissions ·of
individual gaseous pollutants from the facility exceed
25 POUNDS/HOUR or 250 POUNDS/DAY, or process particulate
emissions exceed 100 POUNDS/DAY.

• SDAPCD Rule 20.2 (d)(5) requires that a facility provide
EMISSION REDUCTION CREDITS (ERCS)' to be used as EMISSION
OFFSETS, if annual process emissions from the site exceed
certain thresholds.

4. Title V Permit Standards
District Regulation XIV contains the Rules which implement the
requirements for certain facilities to obtain a Federal operating
Permit under Title V of the Clean Air Act Amendments.· These
rules apply if·the facility's potential to emit exceeds certain
annual thresholds. .

006784
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SECTION 3: EMISSION CALCULATIONS ,~

Air pollution emissions from the proposed PALOMAR AGGREGATES
QUARRY can be divided into three categories.

3-1 Process Emissions - Associated with equipment requiring
APeD permits - rock crushing, screening and transfer
operations conducted in the aggregate plant, as well as
operation of the hot-mix asphalt and concrete batch
plants.

3-2 Fugitive Emissions - Associated with the quarrying,
handling, conveying and stockpiling of rock and sized
aggregate at the site.

3-3 Haul Road Emissions - Associated with the use of
front-end loaders hauling quarried material to the
aggregate plant, and heavy duty (15 - 25 ton capacity)
trucks hauling sized aggregate, raw materials, hot-mix
asphalt and concrete at the site.

~
Emissions. of particulate matter calculated in this report are
based on US EPA emission factors and predictive equations for:

PM10 - Particulate matter less than 10 micron in diameter,
unless a specific Rule or Regulation requires the
calculation to be performed for total particulate
emissions.

EPA emission factors are generally available for the
"uncontrolled" case - without air pollution control equipment or
mitigation techniques. Emissions in this report have been
calculated based on "controlled emission factors", which
incorporate the efficiency of .any air pollution mitigation
measures.

Emissions of individual gaseous pollutants calculated in this
report are based on EPA emission factors and predictive
equations, as well as the District's prohibitive and New Sourc'
Review (NSR) standards.

006-· - ~
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3-1 PROCESS EMISSIONS
~ A. AGGREGATE PRODUCTION - CRUSHING, SCREENING AND TRANSFER

Aggregate production involves crushing, screening, and transfer
operations necessary to produce rock of various sizes suitable
for sale, or for use in the asphalt or concrete batch plants.
Aggregate production rates, based on the flow sheet found in
Figure 2,-may be used along with emission factors from the U.S.
EPA to accurately predict process emissions.

AGGREGATE PLANT PRODUCTION RATES
625 TONS/HOUR

5,000 TONS/DAY
1,100,000 TONS/YEAR

Crushing Emission Factors from EPA AP-42 Table 8.19.2-1 ,
UNCONTROLLED CqNTROLLED'

CRUSHING EMISSION THRUPUTS EMISSION FACTOR EMISSION FACTOR
'CALCULATIONS TON/HOUR (LB/TON) (LB/TON)

PMIO PMIO
JAW CRUSHER 500 0.017 0.0017
CONE CRUSHERS 500 0.017 0.0009

~ RECRUSHING 125 1.BSO O.01BS

~ Notes on Control Efficiencies (Based on BACT Requirements):

Jaw Crusher :90% with fabric filter 'on discharge
Cone Crusher: 95% with fabric filter on discharge
Recrushing : 99% with insertable fabric filter on discharge

Screening Emission Factors from EPA AP-42 Table 8.19.1-1
THRUPUTS UNCONTROLLED CONTROLLED

SCREENING EMISSION TON/HOUR EMISSION FACTOR EMISSION FACTOR
CALCULATIONS (LB/TON) (LB/TON)

PM 10 PM10
PRIMARY SCREENING 625 0.12 0.0012
PRODUCT SCRE;ENING 750 '0.12 0.0012

Notes on Control Efficiencies (Based on BACT Requirements):

Primary Screening: 99% with covered screens and surfactant
Product Screening: 99% with covered screens and surfactant

~ AW R SAN DIEGO, CALIFORNI
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Transfer Point Emissions Factors from AP-42 Table 11.19.2-2 ,~
UNCONTROLLED CONTROLLED

TRANSFER POINT THRUPUTS EMISSION FACTOR EMISSIONS FACTOR
CALCULATIONS TON/HOUR (LB/TON) (LB/TON)

PHIO PHIO

PRIMARY TRANSFER
BELT II 625 0.0014 0.001400
BELT #2 625 0.0014. 0.001400

SECONDARY TRANSFER
BELT 13 (Tunnel) 625 0.0014 0.000700
BELT 14 (Wet) 625 0.000048
BELT 15 (Oversize) 125 0.0014 0.001400

PRODUCT TRANSFER
BELT 16 (3/4") 75 0.0014 0.001400
BELT 17 (1/2") 100 0.0014 0.001400
BELT #8 (3/8") 200 0.0014 0.000048
BELT 19 (Fines) 250 0.0014 0.001400

The above referenced emission factors can be utilized with the
aggregate plant production rates to accurately characterize
particulate emissions, as shown below: 4It

SUMMARY OF CQNTROLLED CRUSHING, SCREENING AND TRANSFER EMISSIONS

LB/HOUR LB/DAY TON/YEAR
PM'D PMlo PMIO

JAW CRUSHER 0.85 6.8 0.75
CONE CRUSHERS 0.43 3.4 0.37
RECRUSHING 2.31 18.5 2.04
PRIMARY SCREENING 0.75 6.0 0.66
PRODUCT SCREENING 0.90 7.2 0.79
PRIMARY TRANSFER 1.75 14.0 1.54
SECONDARY TRANSFER 0.64 5.1 0.57

1.... PRODUCT TRANSFER 0.60 4.8 0.53
COI"- TOTAL EMISSIONS 8.23 65.8 7.25
co
a
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3-1 PROCESS EMISSIONS

~ B. ASPHALT PLANT
The asphalt batch plant will combine various sized aggregates,
sand and asphaltic cement into hot-mix asphalt. All annual
calculations will be based on a production rate of 420,000 TON.
The plant will require a fabric filter (baghouse) system for
control of particulate emissions. The baghouse exhaust is
required to meet the Federal NSPS limitation of 0.04 grains/dry
standard cubic foot (0.04 gr/DSCF).
At 350 TONS/HOUR, a volumetric flow rate of 28,000 DSCFM will be
required for the stack exhaust. This exhaust volume results in
maximum hourly emissions of:

0.04 gr X 1 LB 28,000 DSCF x 60 MIN = 9.6 LB
DSCF 7 000 gr x MIN HOUR HOUR

As shown .in EPA AP-42, Section 11.1, Table 11.1-2 PMlOemissions
are 45% of the TSP emissions.

LB/HOUR LB/DAY TON/YEAR
CONTROLLED PM,o PM,o PM,o

~~ EMISSIONS
~, ASPHALT PLANT 4.36 26.2 2.62.e In addition, burning liquid fuel in the dryer will cause

emissions of the following gaseous pollutants:

Oxides of Nitrogen (NOx)
Carbon Monoxide (CO)
Oxides of Sulfur (SOx)

Accurate estimates of exhaust concentrations for these pollutants
are available from recent testing of similar sources. Emissions
can be calculated using the following equation: '

(CONC in PPM) * (MOL WT)* (0.0044) = POUNDS/H01JR

The following table details the expected concentrations and the
hourly, daily and yearly emission rates:

STACK GAS MAXIMUM MAXIMUM MAXIMUM
GASEOUS MOL CONC. POUNDS POUNDS TONS'
pOLLt':'ANT WT (PPM) PER HOUR PER DAY PER Y?AR

NOx 46 65 13.16 78.9 7.89
CO 28 200 24.64 147.8 14.78 ,-;:
SOx 64 40 11. 26 67.6 6.76 ,;:::

• AWR ENGINEERING GROUP ll00'l'3'llCA~:ORN



3-1 PROCESS EMISSIONS •

C. CONCRETE PLANT ,,

Particulate emissions associated with the concrete batch plant
consist primarily of cement dust, but some emissions also occur
during batching operations. There is also a potential for dust
emissions during the conveying of aggregates at the plant.
Control techniques include the enclosure of loading areas,
filters on storage bin vents, the use of water sprays, and
venting both the weigh hopper and truck loading to a fabric
filter.
with the concrete batch plant capacity of 100 CYD/HOUR, emissions
can be calculated based on 1 CYD = 2 TON.

MAXIMUM HOURLY RATE = 200 TON/HOUR
MAXIMUM DAILY RATE = 1600 TON/DAY

Emissions of total particulate matter are based on EPA AP-42, i
section 8.10.3
1. Transfer of sand and aggregate to elevated bins (95% control)

.79 x 200 TON x 0.04LB x 0.05 = 0.32 LB
HOfJR TON HOUR ,

2. Cement Unloading to elevated storage silos (99% control) _ .•

.13 x 200 TON x O. 24LB x 0.01 = 0.06 LB
HOUR TON HOUR

3. Weigh hopper loading of cement, sand and aggregate (95% control)

92 200 TON 0.02LB 0 0- _ 0.18 LB. x x X .:>-
HOUR TON HOUR

4. Loading of transit mix trucks (95% control)

1. 00 X 200 TON X O. 02LB X 0.05 = 0.20 LB
HOUR TON HOUR

AP-42, Append ix C-2, Table C-2-2, Category 3 identifies PMIO
emissions as 51% of overall particulate emissions, therefore, the
emissions profile for the concrete plant is:

CONCRETE PLANT EMISSIONS

~ PRODUCTION RATE 100 CYD/HOUR 800 CYD/DAY 135,000 CYD/YEAR

I"- LB/HOUR LB/Dl-.Y TON/YEAR
COa CONTROLLED EMISSIONS (PMIO) 0.39 3.1 0.26

a e
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e : 3-2 FUGITIVE PARTICULATE EMISSIONS

Fugitive emissions associated with operation of the rock plant
are identified with the following four areas:

A. DrilliDgin the quarry area.
B. Ro=k handling in the quarry area.
C. stockpiling and loadout operations in the plant.
D. Wind erosion of stockpiles.

A. QUARRY OPERATIONS - DRILLING

Calculations based on EPA AP-42 Table 8.19.2-2

EMISSIO~ FACTORS
.OPERATION PMIO

DRI~LING: .0001 LB/TON.

Emissions associated with drilling are calculated based on
~ L 625 TONS/HOUR
.~ 5,000 TONS/DAY

1,100 ,000 TONS/Y~

PM\OEMISSIONS FROM DRILLING
LB/HOUR LB/DAY TON/YEAR

0.07 0.8 0.06

NOTE REGARDING EMISSIONS FROM BLASTING

The U.s. EPA AP-42 document does not present an emission factor
for blasting. The EPA cites the sparsity and unreliability of
available test data,. and specifies that the use of previous
estimation techniques is.to be discontinued.

Blasting will be an infrequent source of.fugitive emissions at
the facility. Emissions which occur on an irregular basis are
not included in the SDAPCD's summation of hourly, daily and
yearly emissions for determining the applicability of New sourc~<"
Review Rules. .--'
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3-2 FUGITIVE PARTICULATE EMISSIONS ~

B. QUARRY OPERATIONS - MATERIAL HANDLING

Assuming that quarried material is transferred by front-end
loader onto the grizzly feeding the jaw crusher, emissions
calculations should be based on the following material handling
rates:

625 T.ONS/HOUR
5, 000 TONS/DAY

1,100,000 TONS/YEAR

Calculations of PMlO emissions will be based on the predictive
equation found in EPA AP-42 Section 11.2.3

( U)1.3 (!:[\1.4E = k (0. 0032 ) "5 /"2 } LE/ TON

E = Emissions factor .
k·= Particle Size multiplier: .35 for PMlO

U = Mean wind speed: 6 mph .. __
M = Material moisture content: 1.0%

(
6)1.3 (1)1.4E = 0.0011"5 /"2

E = 0.0011 (1.2)1.3/ (0.5)1.4

E = 0 . 0011 x 1.2675 / 0.3789

Emission factor for PMJo: 0.0037 LE/TON

CONTROLLED QUARRY HANDLING EMISSIONS

LB/HOUR LE/DAY TON/YEAR
PHIO PMlo PH,o

.-; QUARRY HANDLING 2.30 18.4 2.02

~ .
CD

g e
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~ 3-2 FUGITIVE PARTICULATE EMISSIONS

C. AGGREGATE AND LOAD OUT OPERATIONS

Emission calculations are again ,based on EPA-42 Section 11.2.3

(U)1.3 (!:!\1.4E = k (0.0032) "5 / 2/ LE/TON

E = Emissions factor
k = Particle Size mUltiplier: .35 for PMIO
U = Mean wind speed: 6 mph
M = Moisture content (varies by product)

(
!:!\1.4

E = 0.0014/ 2/

Emission Factor .

Product M = POUNDS/TON
Moisture \ PM,o

, 3/4" AGGREGATE 0.50 0.0099

e l 1/2" AG:iREGATE 0.75 0.0056
3/8" AGGREGATE 1.50 0.0021
CRUSHED FINES 2.50, 0.0010

. .

The moisture contents specified above are achieved by water
"-sprays located on each stockpiling conveyor.

Based on 3 separate continuous loading operations, (all of a
similar nature) for each product, involving transfer into a
stockpile, a load-out bin, and a haul truck, controlled emissions
are calculated as:

PARTICULATE EJ-lISSIONSFROM LOAD OUT OPERATIONS
TOTAL THRUPUT LB/HOUR LB/D,,¥ TON/YEAR

Product TON/HOUR PM,o PM,o PM".

3/4" AGGREGATE 75 x 3 = 225 TPH 2.23 17.8 1.96
1/2" AGGREGATE 100 x 3 = 300 TPH 1.68 13.5 1.48
2/8" AGGREGA':'E 200 x 3 = 600 TPH 1. 27 10.2 1.12
CRUSHED FINES 250 x 3 = 75Q TPH 0.78 6.2 0.69 :-:.

CONTROLLED LOAD OUT EMISSIONS 5.96 47.7 5.25

• A W R SAN DIECO. CALIFORN

ENGINEERING GROUP 006792



j

3-2 FUGITIVE PARTICULATE EMISSIONS ~

D. PARTICULATE EMISSION FROM STOCKPILES (WIND EROSION)

The main causes of particulate (dust) emissions from active
storage piles are wind erosion and equipment traffic in and
around the storage areas. The storage piles accounted for in
these emission calculations include the primary surgepile, the
four stockpiles of sized aggregate, and the base material
stockpile.

Based on EPA AP-42 Table 8.l9.l-l

E = 6.3 LBS/ACRE/DAY foractive(·) days

E = 1.7 LBS/ACRE/DAY for ine c ti ve ':" days

E = Emission factor (LB/DAY)/ACRE
• Active days are defined as days when activity in the stockpile area is
taking place; either by material being placed in the stockpile by conveyor
belt, or removed from the stockpile by front-end loader. Inactive days are
those days when no activity occurs in the stockpile area. ~

T~tal area of stockpiles : 2.5 acres
Maximum active days per year: 250
Inactive days per year : 115

Yearly emissions = (6.3 x 250 + 1.7 x l15) x 2.5
Yearly emissions = (1,575 + 196) x 2.5
Yearly emissions = 4,426 LBS = 2.21 TONS

Daily emissions = 6.3 LBS/DAY/ACRE x 2.5 ACRE
= 15.8 LBS/DAY

Worst case hourly emissions are assumed to be 25% of the daily
emissions.

Hourly emissions = (0.25) (15.8 LBS) = 3.94 LBS/HOUR

SUMMARY OF WIND EROSION STOCKPILE EMISSIONS
l:'?
0': LB/HOUR LB/DAY TON/YEAR
f' PMIO PM'D PM'D
to EMISSIONS FROM •
o WIND EROSION 3.94 15.8 2.21
a e
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� 3-3 PARTICULATE EMISSIONS FROM HAUL ROADS

General Notes
Haul road emissions arise from five sources at the plant:

A. The front-end loader operating from the quarry face
to the mobile jaw crusher.

B. Trucks haulirig sized aggregate from the site.

C. Trucks bringing raw materials (asphaltic cement,
portland cement and import sand) to the hot-mix
and concrete batch plants.

D. Trucks hauling hot-mix ~sphalt from the site.

E. Trucks hauling ready-mix concrete from the site.

The first source (the front-end loader at the quarry face)
operates on an unpaved surface. The other four sources utilize
haul routes which are paved.

,e--- Emission Factor for the Unpaved Haul Route

Calculations for unpaved haul roads are based on based on EPA
AP-42, Section 13.2.1.2, using the following equation:

E = K (5.9) (:2) (3~) (~O.7 (:r-s (3~~t) LB/VMT

E = Emissions factor
K = Particle size multiplier: 0.36 for PM10
s = silt content of road surface material: assume 15%
S = Mean vehicle speed: 10 mph
W = Mean vehicle weight: 24 TONS
w = Mean number of wheels: 4-
P = Number of days with ~ 0.01 in of precipitation

per year: 40

Substituting known values in the equation produces:

E = 0.7880 (~t7 (:r-s LB/VMT

E = 3 . 38 LB /VMT

• A W R SAN DIEGO, CALIFO",
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IEmission Factors for the Paved Haul Routes ~

Calculations for paved haul roads are based on EPA AP-42 .
section 13.2.4, Equation 13.2.4.3

_ (5L)0.65 (~1.5E - k - -
2 3

Sl = Silt loading of road (g/m2)
k = 0.016 for Ib PM10/VMT
W = Average weight of vehicle: 27 TONS

The APCD's default value for paved road silt loading (14 g/m2)
will be used for calculating emissions from the site.

UNCONTROLLED PMIO EMISSION FACTOR = 1.. 53 lbs/VMT

Recent field investigations at similar mineral products industry
facilities have shown an 80% efficiency in controlling
particulate emissions when the road surface is routinely wet
swept, coupled with frequent watering of the paved surface tc ~
further suppress airborne dust emissions. ~

CONTROLLED PMIO EMISSION FACTOR = 0.306 lbs/VMT

This emission factor will be used for haul road calculations for
the following sources:

B. Trucks hauling sized aggregate from the site.

C. Trucks bringing raw materials (asphaltic cement,
portland cement and import sand) to the hot-mix
asphalt and concrete batch plants.

D. Trucks hauling hot-mix asphalt from the site.

E. Trucks hauling ready-mix concrete from the site.
:..':'
en
I'-
W
o
o I

e
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� 3-3 PARTICULATE EHISSIONS FROM HAUL ROADS

A. FRONT-END LOADER IN QUARRY AREA (UNPAVED ROAD)

Quarried material is transported an average of 200 feet from the
quarry face to the mobile jaw crusher by front-end ,loader. The
front-end loader has a 15 TON net capacity.

Vehicle Miles traveled per ton hauled, with 400 foot round-trip.

400 FEET x 1 MILE x 1 TRIP = 0.0051 MILE/TON
ROUND TRIP ,_ 5280 FEET~ 15 TON

0.0051 MILE/TON x 3.381bs/VMT = 0.0171LBS/TON

Emissions are based on the following transportation rates:

625 TON/HOUR 5,000 TON/DAY 1,100,000 TON/YEAR

l
~ Unpaved quarry haul road emissions are:

LB/HOUR LB/DAY TON/YEAR
PMlo PM,o PM,o

QUARRY HAUL ROADS 10.67 85.4 9.39

NOTES ON PAVED HAUL LENGTHS

The following TABLE describe the ROUND-TRIP paved haul distances
at the proposed facility:

B. SIZED AGGREGATES : 0.25 MILE ROUND TRIP ,; ."
C. RAW M..?>.TERIALS : 0.15 MILE ROUND TRIP'"
D. HOT-MIX ASPHALT, : o. 15 MILE ROUND TRIP ,:,',
E. READY MIX CONCRETE : 0.15 MILE ROUND TRIP r-'

e AWR ENGINEERING GROUP s"Dfl67°96~:FOR~
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i3-3 PARTICULATE EMISSIONS FROM HAUL ROADS ~

B. HAULING OF SIZED AGGREGATE ON PAVED ROADS

Controlled emission factor for PMIO = 0.306 lb/VMT

Vehicles Miles traveled, with 0.25 mile round-trip.

0.25 MILE x 1 TRIP = 0.010 MILE/TON
ROUND TRIP 25 TON

0.010 MILE x 0.306 LB = 0.00306 LBS/TON hauled
TON . VMT

Emissions are based on the following material shipping rates:

625 TON/HOUR 5,000 TON/DAY 510,000 TON/YEAR -_
Controlled emissions associated with aggregate being hauled
off-site over paved haul roads:

MAXIMUM HOURLY 650 x 0.00306 = 1.99 LBS/HOUR

MAXIMUM DAILY 5,000 x 0.00306 = 15.3 LBS/DAY

MAXIMUM YEARLY 510,000 x 0.00306 = 1,561 LBS/YEAR

LB/HOUR LB/DAY TON/YEAR
t ....0:: PM,o PM,o PM,o

r-
CO AGGREGATE HAULED
a OFF-SITE 1.99 15.3 O.iS
a ~

" _
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~ i 3-3 PARTICULATE EMISSIONS, FROM RAUL ROADS

C. IMPORT OF RAW MATERIALS FOR BATCH PLANTS ON PAVED ROADS

Operation of the hot-mix asphalt and concrete batch plants
requires that certain raw materials be imported.

For the hot-mix asphalt plant, the required materials are:

1) Asphaltic cement 125 TON/DAY and 25,000 TON/YEAR
2) Import sand 200 TON/DAY and 40,000 TON/YEAR

For the concrete batch plant, 'the required materials are:

1) Portland cement 200 TON/DAY and 35,000 TON/YEAR
2) Import sand 300 TON/DAY and 50,000 TON/YEAR

Sand and both type of cement materials are brought on-site in
25 TON loads traveling over paved haul roads. Calculation of the
number of vehicle trips needed to supply these raw materials is
performed below i hourly emissions were, ca'LcuLa'ted assuming a
maximum of two trucks of each type of raw material arriving in

l a~y one hour.
~ The Vehicle Miles travelled to import raw materials for both the

hot-mix asphalt batch plant and the concrete batch plant are
based on a 0.15 mile ROUND TRIP:

0.15 MILE x 1 ROUND TRIP x 0.306 LB = 0.0018 LE/TON HAULED
ROUND TRIP 25 TON HAULED MILE

RAW MATERIALS 100 TON/HOUR @ 0.0018 LB/TON = 0.18 LB/TON
ASPHALT.PLANT 325 TON/DAY @ 0.0018 LB/TON = 0.60 LB/DAY

65,000 TON/YEAR @ 0.0018 LB/TON = 0.06 TON/YEAR

RAW MATERIALS 100 TON/HOUR @ 0.0018 LB/TON = 0.18 LB/TON
CONCRETE PLANT 500 TON/DAY @ 0.0018 LB/TON = 0.90 LB/DAY

85,000 TON/YEAR @ 0.0018 LB/TON = 0.08 TON/YEAR

LB/HOUR LB/DAY TON/YEAR
PM,. PM,. PM,.

TOTAL EMISSIONS FROM '
RAW MATERIAL HAUL 0.37 1. 5 0.14 . ,:.' "

~ AWR SAN DIEGO, CAlIFOR~
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3-3 PARTICULATE EMISSIONS FROM HAUL ROADS .•

!

D. HAULING OF HOT-MIX ASPHALT ON PAVED ROADS

Controlled emission factor for PMIO = 0.306 lb/VMT

0.15 MILE x 1 ROUND TRIP x 0.306 LE = 0.0018 LE/TON
ROUND TRIP 25 TON HAULED MILE

Emissions are based on the following production rates:

350 TON/HOUR 2,100 TON/DAY 420,000 TON/YEAR

LB/HOUR LB/DAY TON/YEAR
PM'D PM'D PM'D

EMISSIONS FROM HAUL
OF BOT-MIX ASPHALT 0.64 3.9 0.39

-0 e
E. HAULING OF READY MIX CONCRETE ON PAVED ROADS

Controlled emission factor for PMIO = 0.306 lb/VMT

0.15 MILE x 1 ROUND TRIP x 0.306 LB = 0.0031 LE/TON
ROUND TRIP 15 TON HAULED MILE

Emissions are based on the following production rates:

100 CYD/HOUR 800 CYD/DAY 135,000 CYD/YEAR
200 TON/HOUR 1,600 TON/DAY 270,000 TON/YEAR

LB/HOUR LB/DAY TON/YEAR
c::: PMIO PMIO PMlo

~
~ EMISSIONS FROM HAUL
~ OF READY-MIX CONCRETE 0.61 4.9 0.41

o •
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_ ( 3-"4 SUMMARY OF ALL EMISSION SOURCES

PM10 = Particulate less than 10 micro"n

LB/HOUR LB/DAY TON/YEAR

3-1 PROCESS EMISSIONS

A. AGGREGATE PLANT 8.23 65.8 7.25
B. ASPHALT PLANT 4.36 26.2 2.62
C. CONCRETE PLANT" 0.39 3.1 0.26

TOTAL PROCESS EMISSIONS 12.98 95.1 10.13 /

3-2 FUGITIVE EMISSIONS

A C A. DRILLING 0.07 0.8' 0.06
.., B. QUARRY HANDLING . 2.30 18.4 2.02

C. AGGREGATE TRANSFER 5.96 47.7 5.25
D. WIND EROSION 3.94 15.8 2.21

TOTAL FUGITIVE EMISSIONS 12.27 82.7 9.54

"-
3-3 HAUL ROAD EMISSIONS "

A. QUARRY 10.67 85.4 9.39
B. AGGREGATE PRODUCT 1.99 15.3" 0.78
C. RAW MATERIALS 0.37 1.5 0.14
D. ASPHALT PRODUCT 0.64 3.9 0.39
E. CONCRETE PRODUCT 0.61 4.9 0.41

TOTAL HAUL ROAD EMISSIONS 14.28 111.0 11.11 ..-
.~'..~
::::,.
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SECTION 4: COMPLIANCE WITH SDAPCD RULES I

I

Before any construction or operation at the proposed quarry can ~
begin, compliance with the following APCD standards must be .
established.
1) Prohibitive Standards, which limit the amount of process

emissions from each plant.
2) NewSource Performance standards, requiring stricter controls,

when compared to existing facilities, for the proposed
aggregate and hot-mix asphalt plants.

3) New source Review standards, which require that Best Available
Control Technology (BACT) be applied to all portions of the
proposed facility, and that potential Air Quality Impacts of
all proposed quarry. operations be fully evaluated.

4) Title V Federal Permit Standards, which require that the
facility remain below certain emission levels, or obtain a
Federal Permit to Operate.

1. Compliance with Prohibitive Standards
SDAPCD Prohibitive Rules 50, 51, 54 and 68 will all apply to the
proposed facility. The plant is expected to comply with these
Prohibitive Standards, based on the following analysis:
• Rule 50 limits the amount of visible emissions (opacity) e

arising from all sources within the plant. All existing rock,
asphalt and concrete batch plants throughout San Diego County
routinely comply with Rule 50, therefore the new facility is
also expected to comply.

• Rule 51 prohibits the discharge of any air contaminant which
causes injury, nuisance or annoyance to the public. Currently
all existing plants throughout the county comply with Rule 51,
therefore, the new facility is also expected to comply.

• Rule 54 limits the discharge of process emissions from the
proposed rock, asphalt and concrete plants to 40 POUNDS/HOUR
for each plant. The process emissions from each plant were
calculated in section 3-1 of this report as:

AGGREGATE PLANT : 8.2 POUNDS/HOUR
ASPHALT BATCH PLANT : 9.6 POUNDS/HOUR
CONCRETE BATCH PLANT : 0.8 POUNDS/HOUR

~~ Therefore, all three plants comply with District Rule 54.
CO
to • Rule 68 limits the concentration of oxides of nitrogen in theg exhaust stack of the asphalt plant baghouse. All existino •

, asphalt plants in the county comply with Rule 68, therefore ,
Ithe new asphalt plant is also expected to comply.

A W R SAN DIEGO, CALIFORN •
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,~ ( 2. ComplIance with New Source Performance Standards

To meet the NSPS requirements, the new aggregate and hot-mix
asphalt plants has been designed with pollution controls which
are significantly better than at existing plants.

• SDAPCD Rule 260.670 requires that new non-metallic m:Lneral
processing pLarrt s; such ·asthe proposed aggregate plant, meet
stricter standards than existing rock plants for visible
emissions from crushing stations, screening operations,
transfer points and stockpiling.

Therefore, the rock crushing plant will be designed with,a
dust control system allowing the capture of airborne
particulate matter with a fabric filter (baghouse) system.

• SDAPCD Rule 260.90 requires that new asphalt concrete plants,
such as the proposed hot-mix asphalt batch plant, meet
stricter standards than existing plants for both visible
emissions and particulate emissions from the stack.

Therefore, the asphalt plant has a fabric .filter (baghouse)

(
system for pollution control which will provide 60% cleaner

~ exhaust than at existing plants not sUbject to the NSPS. '

3. Compliance with New Source Review Rules

PM10 emissions from the entire facility, as summarized in
,section 3-4 of this report, are compared to the threshold levels
of the District's New Source Review Rules in the following Table:

RULE NUMBER THRESHOLD LEVEL SITE EMISSIONS RULE APPLIES?

20.2 (d)(l) BACT 10 POUNDS/DAY 65.8 POUNDS/DAY. YES
20.2 (d) (2) AQIA 100 POUNDS/DAY") 95 POUNDS/DAy(1) NO
20.2 (d) (5) OFFSETS 15 TONS/YEAR(I} 10.1 TONS/YEAR") NO

,,)Process Emissi~ns o~ly

PMIO emissions exceed only the 10' POUNDS/DAY threshold of APCD
Rule 20.2. Therefore, BEST AVAILABLE CONTROL TECHNOLOGY (BACT)~'
will be required for the entire facility (i.e. all.three plants) j":

however an Air Quality Impact Analysis or Emission Offsets~"
evaluation will not be required by the San Diego APCD.

~ AW R SAN DIEGO, CALIFORNI
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Best Available Control Technology criteria

BACT is determined on a case-by-case basis by the local Air
Pollution Control District. Based on similar plants built in
previous years in San Diego County, BACT conditions for the
proposed plants, along with the justification for each condition,
are presented below:

Aggregate Plant

• Dust emissions from all crushing operations shall be
controlled by venting to a fabric filter system.

This condition assures additional reductions in process
emissions when compared to plants utilizing only water
sprays.

• stockpiles of crushed rock shall be kept moist or shall be
watered before being loaded into haul trucks.

This condition is designed to minimize dust emissions when
stockpiled material is being transferred. ~

• Visible emissions from transfer points shall not exceed 20%
opacity at anytime.

Rather than allowing the 3 minutes of excess emissions
which District Prohibitive Rule 50 provides for, this
condition curtails all excessive (i.e. greater than 20%
opacity) visible emissions.

• unpaved haul roads will be chemically stabilized to minimize
dust emissions, or watered as necessary to minimize dust.

Chemical stabilization of haul roads reduces emissions by
90%, as compared to only 50% with typical watering.

• Maximum speed of all vehicles on unpaved roads is limited to
~o miles/hour.

~ When compared to emissions at 30 MPH, speed control of
00 10 MPH reduces emissions 67%.
~ I
o ~
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4It { Hot-Mix Asphalt Plant

• Temperature of batched hot-mix asphaltic concrete shall not
exceed 330°F, unless a blue-smoke control system'approved by
the APCD is installed at the batch plant.

Reducing the temperature of the mixed asphalt
significantly curtails visible emissions of "blue-smoke"
during loading of haul trucks.

• Covers for hot-oil storage tanks shall be kept in place
unless the tanks are being filled. The condenser system for
fugitive blue-smoke emissions shall be fully operational.

This condition regulates the release of visible emissions
and hydrocarbon laden vapors from the asphaltic cement
storage tanks ..

Conc~ete Batch Plant

L · Transfer of cement shall only be pneumatic conveying. There
~ shall be no leaks of cement dust to the atmosphere anywhere

within the transfer system.

Pneumatic conveying is a better proven and cleaner
transfer technology than relying on mechanical conveying
systems.

• The weigh hopper, concrete bat.cherand truck discharge shall
be vented to a fabric filter (baghouse) system.

Requiring a fabric filter system for concrete batching
reduces emissions by 90%.

4. Compliance with Federal Title V Permit standards

The proposed facility would only be required to obtain a Federal
.Title V Operating Permit if process particulate emissions exceed
100 TONS/YEAR. As noted in section 3-4, the total process
emissions from the facility are only 12.98 TON/YEAR; therefore,
the facility does not 'need a Title V Operating Permit... . '.

4It .....---------------AWR ENGINEERING GROUP 0068004cA~:FOR~
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SECTION 5: CONCLUSIONS •

. I
The San Diego Air Pollution Control District will evaluate the I

proposed facility before any construction is allowed. The !

evaluation will not just deal with the District's prohibitive
Rules, but will also include the requirement to meet the more
stringent New Source Performance Standards (NSPS) for both the
aggregate and asphaltic concrete processing plants.

In addition,the SDAPCD will require that additional controls, in
the form of BEST AVAILABLE CONTROL TECHNOLOGY (BACT), be placed
on all three of the plants.

The proposed rock plant, as currently designed, complies with the
Prohibitive and New Source Performance Standards of the District,
when producing up to 1,100,000 TONS/YEAR of aggregate and while
providing rock for the proposed hot-mix asphalt and concrete
batch plants. Both the hot-mix asphalt and concrete batch plants
also meet all of the APCD's standards.

The District's requirements to place BACT on all three proposed
plants will reduce emissions to the maximum extent technically ~
feasible. with BACT installed on the plant, total emissions ~
remain below the threshold levels for Air Quality Analysis or
Emission Offsets evaluations.

Emissions from the facility also remain below the threshold for
requiring a Federal (Title V) Operating Permit.

~
o
00

~ .
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RIn Simons, Li & Associates, Inc. '"j"" 3 1995
_ .. Water Resourees & Civil Engineering Consultants 1> .. .r.

March 1,1995

Roma Jones
BRIAN F. MOONEY ASSOQATES
9902 E. Businesspark Avenue
San Diego, California 92131-1120

SUBJECf: PALOMAR AGGREGATE QUARRY EIR. REVISIONS TO PROPOSED SR-76
REALlGNMENT.

Dear Ms. Jones,

At your request we have reviewed the proposed revisions to the SR-76 realignment by the Palomar
Aggregate Quarry. This realignment was previously studied by Simons, Li & Associates, Inc, and
the results of our study are describedin a report entitled "Proposed Realignment of State Highway.
76 for Pankey Ranch Project" dated December 1988. According to our 1988 report, two sections
of SR-76 would be realigned by the proposed project. Segment 1 of the realignment, as described
in our report, will cut through the concave side of the river bank, which will affect the flow
conditions near the river bend. The maximum rise in water surface elevation would be 1.1 feet.
The velocity would increase by a maximum of approximately 2.7 feet per second. Impacts would
not extend upstream or downstream of the project area. Segment 2 of the realignment would have
no impact on the river hydraulics.

C The following assumptions regarding the proposed revisions to the realignment are based on yourIt January 20, 1995 mem~ to us, and o~ our March 1, 1~95 teleP.hone conversation: .'

, 1. The centerline of the revised roadway realignment IS the same as the centerline of the
roadway alignment studied by Simons, Li & Associates, Inc., and presented in our
December 1988 .repon.

2. The revised realignment consists of the reduction in roadway width of one lane in
Segment 1.

3. The reduction in roadway width results in a corresponding reduction in the proposed
encroachment into the floodplain of the San Luis Rey River.

Based upon our previous analysis, and the above assumptions, we conclude that the proposed
revised realignment of SR-76 will have less impact on the floodplain of the San Luis Rey River than
was anticipated in our December 1988 rep on. The reduction in impact will be approximately 10%
to .20%. Since the original impact was not expected to extend upstream or downstream of the
property line, is relatively minor, and has been reduced, no additional or detailed analysis is
recommended at this time.

Please call me if you have any questions regarding this matter.

ti.'V~{] rv;;pEow,
Project Manager 006808

_ 3636 Birch Street· Suite 290· Newport Beach. CA 92660-2619· Tel. (714)476-2150· Fax. (714)476-2064
Offices in Arizona • California • Colorado • Taiwan
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MITIGATION MONITORING PROGRAM
FOR PALOMAR AGGREGATES QUARRY

P87~21, RP87~Ol, Log #87-2-13

Prepared for:

Palomar Aggregates, Inc.
,/ 2150 'North Centre City Park-waye ....- Escondido, California 92026

Prepared by:

Brian F. Mooney Associates
9903- B Businesspark Avenue
San Diego, California 92131

(619)578-8964

February 11, 1997
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_ MITIGATION MONITORING PROGRAM

Mitigation measures which would reduce or eliminate potential environmental impacts of the
proposed project have been identified throughout this report. The project proponent is required to
implement adopted mitigation measures. In order to ensure compliance, the following mitigation
monitoring program has been formulated. This program consists of a checklist followed by a
detailed description of the mitigation measures.

The Mitigation Monitoring program is intended to be administered by the Department of Planning
. and Land Use (DPLU). The County has fmalresponsibility for signing off all satisfied Major Use
Permit (MUP) conditions. It is further intended that funds for administering the mitigation
monitoring program be provided on 'a full-cost recovery basis by the permittee or successor in
interest to the Major Use Permit. Certifications of Compliance by other agencies, such as Caltrans,
County Department of Public Works, or County APCD, shall be secured by the permittee and
presented to DPLU. No authorization to commence any activity on-site shall be granted except with
the concurrence of DPLU.

The following checklist is intended to be used by DPLU as the appointed monitoring entity.
Information contained within the checklist clearly identifies the mitigation measure, delineates the
.monitoring schedule and defines the conditions required to verify compliance. Following is an
explanation of the six columns which constitute the checklist. .

_ C. Column I Mitigation Measure: An inventory of each mitigation measure is prOVided. with a
., brief description. The monitor should refer to the corresponding number within the

mitigation text for a more detailed description of requirements.

Column 2 ~: Each mitigation measure is classified as either Project Design Mitigation
(PD) , Ongoing Mitigation (OM), or Cumulative Mitigation (CM) based upon the
following definitions:

• Project Design Mitigation - mitigation which has been incorporated into the
project.design (e.g., acoustical barriers, road improvements);

• Ongoing Mitigation - mitigation associated with a project over a period of
time (e.g., dust control, landscape maintenance);

• Cumulative Mitigation - mitigation which requires monitoring over a greater
period of time (e.g., progressive reclamation of mining site).

Column 3 Monitor: Identifies the agency or department which is responsible to determine
compliance with the mitigation measure and to inform DPLU regarding compliance.

Column 4 Schedule: As scheduling is dependent upon the progression of the overall project,
specific dates are not used within the "Schedule" column. Instead, scheduling.

_ Palomar Aggrcgal.co Quarry M.tigaUon Monitoring Program 1
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describes a logical succession of events (e.g., prior to occupancy, annual) and if a
necessary; delineates a follow-up program. •

Column 5 Compliance Criteria: The monitor can easily determine a mitigation measure's
completion by referring to "Compliance Criteria". Upon satisfaction of the
requirement listed in this column, the mitigation measure is considered complete.

Column 6 Verification of Compliance: The monitor verifies completion of the particular
mitigation measure by initialing and dating in this column. Where the "Schedule"
column indicates annual or other. ongoing mitigation measures, verification of
compliance may not occur until completion of the project. Provision of all required
signatures within the Verification of Compliance column signifies conclusion of the
monitoring program.

Column 7 Remarks: The .status of ongoing and cumulative mitigation measures is to be
documented during each visit. If the space provided is inadequate, the monitoring
date and reference to a progress report would be provided in this column.
Information provided within progress reports will be helpful in the development of
future mitigation programs.

This program is to be adopted by the lead and responsible agencies upon formulation of findings in
order to comply with the requirements set forth by Assembly Bill 3180 (Public Resources Code
Section 21081.6).

_'0 e

•
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Mitigation Monitoring Checklist
Verincation of Compliance

MitigAtion MeA.ure Type Monitor Schedule, Compliance Criterlll Initial. Dale Remark!

A-I. Realignment and widening of SR-76 I'D' DPLU During the inilial stage Final approval of Caltrona
of project and prior to
material export

A-2. Sighl distance I'D, DPLU Prior 10 processing Final approval of Caltron.
facility operations

A-3. Improvements 10 Highway 76 I'D DPLU During the inilial stage Final approval of Caltrana
of project and prior to
male rial export

A-4. Encroachment Permit I'D DPLU Prior 10 commencement Final approval of Caltrons
of work in State right-of-
way

A-5. Vacation of existing right-of-way I'D DPLU Prior 10 realignment of Final approval of Caltrans
SR-76

A-6. Improvement design and permits I'D DPLU Prior 10 the realignment Acquiaition of permits
, of SR-76

A-7. Erect and maintain warning signs OM DPLU Prior 10 processing Sign. erected and maintained to Counly standards
facililY operations

A-8. Pay for necessary improvements to SR-76 OM DPLU Prior 10 construction of Funds received or paymenl schedule arranged by
and 1-15 romps the processing faciliti.. County

A-9, Secured Agreement for Project Study OM DPLU As a condition of the Agreement secured with 'County
Report MUP and prior 10

construction of
processing facilities

A-to. Pave all parking areas and driveways' I'D DPLU Prior 10 processing Approval of DPLU
facility cperations

A-II. Maximum monthly average of 514 OM DPLU For the duration of Daily logs 10 be made available for DPLU approval
ADT's, nol 10 reach 1,028 for live quarry operations
consecutive days, and a daily log

, B-1. Re-evaluation of existing vegetative I'D DPLU Prior 10 preparation of
conditions including aerial Iinal mitigation plans

B-2. Preservation of 6.7 acres of willow scrub I'D DPLU Prior 10 any grading or Approval by DpLU
o in open space use of the sile
o
0)
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Mitigation Monitoring Checklist

Verir",afion or Compliance

Mit~afion Meaoure Type Monitor Schednle Compliance Criteria Initia" nate Remarb

B-3. Revegetation or willow scrub in PD DPLU Prior 10 processing Approval by DPLU
accordance with revegetation plan racility operalions

B-4. Secured Agreement with County 10 OM DPLU Prior to any use or Agreement secured with County
ensure success of revegetation plan. reliance on the MUP

B-S. Preservation of 7.4 acres or orr-sile oak PD DPLU Prior to any use or Approval by qualified biologist or horticulturist
woodland ror preservation reliance on the MUP

B-6. Preservation or S.I acres or on-site PD DPLU Prior In any use or Approval by qualified biologist or horticulturist

chaparral for preservation reliance on the MUP

B-7. SR-76 slope bank and streambed PD DPLU Prior 10 proceuing Approval by qualified biologist or horticulturist
plantings facility operalions

B-8. Preservation S4.6 acres or a combinalion PD DPLU Prior to any use or Approval by qualified biologist or horticulturist

or on and orr-sile .. ge scrub, including reliance on the MUP
24.8 acres or tosd acce .. ible sage scrub.

B-9. Erect and maintain fence I'D/OM DpLU Prior to any grading Fence erected and maintained to Counly standarde

B-IO. Conduct annual vireo and [lycetcher OM DPLU Annual Approval or DPLU

surveys

B-li. Prohibit truck trips to east between OM DpLU Condition or MUp snd Annualleller report from qualified biologist
March IS snd September 30, with annual annual verifying signage

verification letter

Col. Paint planl equipment PD DPLU Prior to processing Equipment painted and msintained in earthtone
facilily operations colon

C-2. Construct 30 root high bcnn adjaccntlo PD DpLU Prior to processing Physical inspection
SR-76 facility operalions

C-3. Landscape berm according 10 final PD DpLU Prior to operation or Physical inspection
landscape plan concrete and asphalt

plants

C-4. Sculpting And revegetation PD DPLU Constant reclamation to Physical inspection
be completed 8S part of
the mining proccs~

C-5. Penneon staining of final face PO DPLU Constant reclamation 10 Physical inspection
be completed ASpart or
the mining process

Palomar Aggp"- -Ies QUArry Mitigation Monilonng Program 4
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Mitigation Monitoring Checklist
Verification or Compliance

Mitigation Messure Type Monitor Schedule Compliance Crltet'ia Initial. nate Remarks

C.{j. Inspection or sculpted race by a design OM DPLU Aner sculpting and prior A design professional shall verify thaI thefinal
profe .. ional [ie, landscape architect) 10 reclamation . sculpted race meets with the intent or this document

and submit a letter with photographs 10.DPLU.

C-7. Inspection or sculpted face by PD DPLU ConslBnt reclamation to Ail engineering geologist .hall verify U.at the final
engineering geologist be completed .. part of ICU!pIedrace meets with larety IlBndards outlined

the mining process in thil document and submit a letter with
photographs 10 DPLU .

CoS. Annual aerial photograph OM DPLU Annual Approval of DPLU

C-9. Temporary irrigation system (if OM DPLU As needed Approval of DPLU
nece .. ary)

C-IO. Hydroseed eastem cui slope with native PD DPLU ConslBnl reclamation to Approval or DPLU
vegetation be completed al part or

the mining process,
C-II. Submit fll1al landscape plan PD DPLU Prior to obtaining

building permits

C-12. Remove all plant equipment and facilities OM DPLU At completion of mining Physical inspection
at completion of mining

C-13 Permanent fund· for wire mesh OM DPLU Prior to use or reliance Physical inspection
on the MUP

D-1. Enclose secondary crushers and screens PD DPLU Prior 10 processing Physical inspection
facility operations

D-2. Use resilient materials on screens and PD DPLU Prior \0 processing Physical inspection
crushers facility operations and

for the duration of the
project

D-3. Enclosure material shall have minimum PD DPLU Prior to processing Noise levels not to exceed 7S dB(A) at the property
sur race density or 2:0 Ib/n' facility operations line

D-4. Demonstrate lhal power shovel/excavator PD DPLU I'rior to processing Physical inspection
docs not exceed 7S dB at SO reel fncility operations

D-S. Construction or 30 root berm PD DPLU Prior to processing Approval of noise mitigation buffers
facility operations

oo >" ': c : '
OJ
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a06816 Miligntion Monitoring Checklist
VerirlCllllon of Compliance

Mitigation Meamre Type Monitor Schedule Complian<:e Criteria Initial. nate Remark~

D-6. Demonstrate all moving parto on batch PD County Noise Prior to proce .. ing Physical inspection
plant are enclosed in baghouses officer or Planning facility operations

Director

D-7. Screens, cone crushers and support PD/OM DPLU Prior 10 processing Physical inspection
etructuree shall not contact enclosures; all racility operations
wall to wall, wall to Iloor, wall to roof
joinls and any holes cut for powerlines
.hall be sealed

D-B. Doors shall be insulated and have gaskets PD/OM DPLU Prior to processing Physical inspection
facility operations

D-9. Noise testing of equipment OM DPLU Prior to proce .. ing Noise measurements
facility operations

D-IO. Additional noise measurements along OM DPLU Every 3 months for first Noise measurements
permit boundary year and every 6 months

thereafter

E-I. No blasting in 15+ mph wind OM APeD During operation Annual statement from blasting contractor

E-2. Fabric Iiher system for dust conlrol OM APCD During opersticn Physical inspection

E-3. Waler .. nd stockpiles OM APeD During operation Physical inspection

E-4. Control visible emissions OM APCD During operation Physical inspection

E-S. Dust control on roads OM APCD During operation Physicsl inspection

E-6. Water during inirial grading PD APeD During initial clearing of Physical inspection
areas to be mined

E-7. Water qusrry working area OM APCD During operation Physical inspection

E-8. Enclose of secondary crushers and PD APeD Prior to construction and Physical inspection
screens during operations

E-9. Other dust conlrol as needed OM APeD During operation Physical inspection

E-IO. Pneumatic cernenltransfer OM APeD During operation Physical inspection

E.II. Baghouse for asphalt plant OM APeD During operation Physical inspection

E-12. Coyer hot oil storage OM ApCD During operation Physical inspection

E.I3. Temperature of hot oil OM APCD During operation Physical inspection

E-14. Encluse loading bins OM APCD During operation Physical inspection

Palomar Aggrcf?'n''''~ Quarry Mitigation Monilormg Program 6
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Mitigation Monitoring Checklist.
VerificatiOn or Compliance

Mitigation Mea5ure Type Monitor Schedule Cnmpliance Criteria Initials nale Remarb

E-IS. Waler sprays shall be used during loading OM APCD During operation Physical inspection
and unloading

E-16. Operations .hall be shut down when wind .OM APCD During opera lion Physical inspection
speed exceeds 20 mph

E-I7. (!nly unleaded gasoline And diesel fuel OM APCD During operation Physical inspection
with less than 0.05 % sulfur content .hali
be used 'on-she

E.18. Compliance wilh APCD Rules and OM APCIJ During operation Physical inspection
Regulations

F-I. Riprap SR· 76 slope PD DPW Upon relocation of SR- Bank protection installed
76

F-2. IIEC-2 Analysis I Update of FEMA and PO DpW Prior 10 construction or Approval by Counly DpW
County Maps SR-76

F-J. Install sediment basin PO DPW Prior to construction or Physical inspection
processing facilities

F-4. Runoff directed to basin . PD' DPW Prior 10 plant operation Physical inspection

F-S. Mainlain sediment has in UM DpW Annually Physical inspection installed

F-6. Standard grease trap 10 he installed and pDIOM DpW Prior to plant operation Physical inspection installed
mnintained

F-7. Remove silt material after each storm OM DPW During operation Physical inspection
event

F-8. Culverts under access road PO DPW Prior 10 plant operation Physical inspection

F-9. :;WQCB permits PO DpW Prior 10 construction of Leiter Irorn SDCWA .
processing facilities

I_I. Concrete pond Muoilnring CM DPLU Fur life of project Leiter from blasting engineer

I-:!. Slope stability annlyvis CM DpLU For life of project Leiter from Geotechnical Engineer

)-3. Drape wire mesh over rock face Cf\1 DPLU As needed Leller from Geotechnical Engineer

1-4. Clear employees from hl as ring area OM DPLU Prior 10 blasting of Copy or Mining and Blasting Plan with this
mining face condition specified ..g 1-5. Remove nonlc", PO DpLU Prior 10 processing Leiter from Geotechnical Engineer

CT.l facility operations

OJ
~ .
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Miligntion Moniloring Checklist
VeriflCltion of Compliance

MitiJtation Melmre Type Monitor Schedule Compliance Criteria Initial. nale Remlrh

1-6. Erect and mainlain rockfall signs OM Callrans Prior 10 plant operation Signs erected and maintained to County standards
end annual

1-7. Determine sccpage effect and dam CM DPLU Prior 10 implementation Report submitted 10 County DPLU from qualified
slahilily of water reservoir geotechnical engineer

reclamation plan

1-8. Determine need for setbacks. CM DPLU Prior 10 reclamation of Physical inspection and approval of Geotechnical
nermslbarriers site for agricultural use Engineer

1-9. Erect end mainlain fence PDIOM DPLU Prior 10 operation Fence erected aod maintained 10 County standards

1-10. Blasting permit PD DPLU During operation Approval of DPW

J _I. LPS lamps PD DPLU During operation Physical inspection

J-2. Minimum intensity PD DPLU Prior 10 plant operation Physical inspection

J-3. Outdoor lighting off at 10 p.m. OM DPLU During operation Physical inspection

Palomar Aggrr~ .... !i Quarry Mitigation Monitoring Program 8
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e l A. List of Mitigation Measures

The following provides a more detailed description of the mitigation measures presented in the
checklist.

Tramc

A-I. During the initial stage of the project and prior to export of material from the site, State
Route 76 shall be realigned and widened from two lanes to four lanes between 1-15 and the
western boundary of the project: The highway would transition to three lanes at the western
boundary and then back to two lanes just east of the project. This widening shall be
constructed by the applicant and available for use prior to any export of material from the
site.

A-2. Prior to project operation, five-hundred and fifty' (550) feet of intersectional sight distance
shall be provided along SR-76 from the proposed driveway entrance to the satisfaction of
Caltrans.

A-3. During the initial stage of the project and prior to export of material from the site, State
Highway 76 will be improved from 1-15 to the project entrance to a four-lane road with bike
lanes, asphaltic concrete pavement over approved base, asphaltic concrete dikes, asphaltic
concrete acceleration/deceleration lanes, asphaltic concrete widening to accommodate a left

L turn lane at the project entrance, and asphaltic concrete taper 'to existing pavement at the
_ eastern boundary ..of the project, to the satisfaction of the Director of Public Works and
.. Caltrans. r

A-4. Prior to commencement of work in the State right-of-way, an encroachment permit shall be
obtained from Caltrans. .

A-5. Prior to the realignment of SR-76, the right-of-way for the existing on-site alignment of SR-
76 shall be vacated to the satisfaction of the Director of Public Works and Caltrans.

, A-6. Prior to construction, all proposed improvements shall be coordinated with both Caltrans and
the County Tni.fflc Engineer and all necessary permits shall be secured.

A-7. Prior to the commencement of quarry operations, appropriate warning signs shall be installed
east and west of the project's access onto SR-76· to warn motorists of slow moving vehicles.

A-8. Prior to commencement of construction, in accordance with County policy, U'!e!pf6jeci
p~~nf::~miPiif§E:Wtfffipt9Y§ili§R~~~.gSf~~NYP1~~!tf~~!ti;;Yl'~jKgfp]¥q$!+!4Y
R¢p9fttID§1t@~; ilie 13Fsjeet sliell eSAtrielite iES fair sliMe ESWB:FBSfliElire improvement of
and'sigilaiizatkin to the 1-15 northbound and southbound SR-76 on and off-ramps,
realignment and widening of SR-76 from 1-ts to the project site, and for maintenance and
repair of SR-76 due to damage from project-related heavy truck traffic. TIieClj~hfm~Y

rllitir~tlif'Rfatlm;I~~~~i[li~~fi~~Jg~ITl~~~l~~r~~~~..,;e Palomar AggregalCS Quarry Mitigation Monitoring Program 9
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Caltrans shall determine, during its feasibility analysis for the road widening, the appropriate ~
amount of money or other assurance to be provided for maintenance of SR-76 and other
Caltrans requirements. I

i
A-9. ~s a condition of the Major Use Permit and prior t~ constructio~, the ap~licant shall enter I

into a Secured Agreement with the County of San Diego for funding a Project Study Report i
(PSR) with Caltrans for the construction of SR-76 relocation environmental approval and the .
design of the relocated segment.

A-lO. Prior to quarry operations, all parking areas and driveways shown on the plot plan shall be
improved with a minimum of one and one-half inches of road oil mix, asphaltic concrete or
. PCC concrete, and parking spaces shall be delineated.

A-II. During quarry operations, average daily trips generated by the Proposed Project shall not
exceed a monthly average of 514 ADTs or reach 1,028 ADTs for more than five consecutive
days. The project proponent (Palomar Aggregates Inc.) shall keep a daily log of truck and
automobile trips and make it available to the Department of Planning and Land Use on an
on-call basis.

Biological Resources

13-1. Prior to the preparation of final mitigation plans, the area will be revisited and conditions
mapped with the use of an up-to-date aerial to reflect any fluctuations in the vegetative
conditions. The numbers provided below describe current conditions at the Shearer Crossing _
mitigation site for both the existing vegetation and the area to be restored. However, riverine ..
systems are dynamic in nature, often scouring vegetated areas during flooding, while other
areas undergo vegetative development where historically vegetation was absent. It is likely
that conditions within and adjacent to the San Luis Rey River may change in the future.
Although the total mitigation parcel size of 18.4 acres will not change, there may be
differences between the future acreages of both the existing vegetation and the area to be
restored, and the numbers provided below.

B-2. Prior to any grading, an approximately 6.7 acre area of southern willow scrub shall be
preserved in open space at the mitigation site west of Shearer Crossing. Although a portion
of the mitigation area west of Shearer Crossing may not be suitable for vireo breeding
because it is within the 1-15 60 dB(A) noise contour, it has been approved as a mitigation
area based on its local and regional importance for vireo migration and dispersal.

B-3. Prior to operation of the processing facilities, revegetation for southern willow scrub shall
be completed in accordance with the Palomar Aggregates Revegetation Plan. Revegetation
shall take place at two sites: in the river west of Shearer Crossing, and north of the river
along side the future realignment of SR-76, on the fill slope facing the river. Cuttings from
the willows in the drainage north of SR-76 shall be used as pan of the revegetation plan.
The recommended restoration at the site west of Shearer Crossing shall include the
revegetation of approximately 9.8 acres. This amount is derived from a 3: I replacement (6.6
acres) for the 0.3 acre impact to riparian vegetation at the quarry site and 1.9 acres of noise I

10 Palomar Aggn:gatcs Quarry Mitigation Monitoring ProgT':lm e
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~ . impacted area along Horse Ranch. Creek plus a 1: 1 replacement (3.2 acres) for the loss of
,., ( vireo critical habitat and proposed willow flycatcher critical habitat south of the road.

Approximately 11.7 acres of potential southern willow scrub restoration area will be available
west of Shearer Crossing.

If the road realignment impacts any of the J.W. Sand revegetation area; then the amount of
this revegetation would be increased. The area of increase would range from a 1: 1 to a 3: 1
ratio based on the quality of the revegetated habitat at the time of the impact. Impacts to .
extant southern willow scrub is typically replaced at a 3: 1 ratio, therefore the revegetation
will lower the significant cumulative impact to southern willow scrub and the cumulative
noise impact below a level of significance.

B-4. Prior to any use or reliance on the MUP, the applicant shall enter intoa Secured Agreement
with the County of San Diego to ensure success of the revegetation plan.

B-5. Prior to any use or reliance on the MUP, the loss of 1.3 acres of oak woodland shall be.
mitigated with off-site mitigation at a ratio of 5.7: 1 by dedicating a hillside south of the San
Luis Rey River that supports oak woodland to open space (7.4 acres). The woodland outside
the mining area (1. 7 acres) but within the MUP shall also be placed in open space .

.B-6. Prior to any use or reliance on the MUP; most of the chaparral at the quarry site (5.1 acres)
not impacted by the mining shall be dedicated as open space.

~ L B-7. Prior to operation of the processing facilities, riparian plantings shall be completed along the
., SR-76 slope bank and adjacent streambed. Revegetation shall include twelve tree and shrub

species and a hydroseed mix of five species that would be planted at various elevations within
the channel. The riparian planting along SR-76 will mitigate for impacts from the
realignment of SR-76 to the individual riparian trees. The terms of the replacement measures
shall be negotiated through consultation with CDFG and Army Corps' of Engineers, and
subject to a Federal 404 Permit of the Clean' Water Act and, possibly, State "1601" or
"1603" Streambed Alteration Agreements.

B-8.. Prior to any use or reliance on the MUP, 54.6 acres of sage scrub shall be preserved both
on- and -off-site providing approximately a 2: I mitigation ratio for this habitat.
Approximately 29.8 acres have been identified on the project site, adjacent to the site and
south of the San Luis Rey River. The yet to be identified 24.8 acres required to mitigate
impacts to the California Gnatcatcher also shall mitigate potential impacts to the arroyo
southwestern toad. That is, the property shall be contiguous to potential river habitat of the
arroyo southwestern toad, accessible to the arroyo toad and acceptable to the United States
Wildlife Service (USFWS) and the California Department of Fish and Game (CDFG). Two
methods suggested by CDFG staff that may enhance ccnnectivity between the river habitat
to the yet to be identified 24.8 acre sage scrub mitigation parcel, include minor grading of
riverbanks and conversion of adjacent existing agricultural land to native habitat. The
property should be located in the project vicinity and shall be maintained in perpetuity as
open space through a transfer fee title or conservation easement to an organization acceptable

. ! to the USFWS and CDFG.
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00-6,8)21



I
i

I
i

B-9. Prior to any grading, as shown on the plot plan, a ten foot high fence topped with one foot e
of barbed wire shall be constructed at a 50-foot set back from the mining face. This fence '
is intended to serve as both a safety feature to restrict access and as a protective barrier to
prevent mining activities from impacting the adjacent on-site biological and archaeological
open space. The perimeter fencing shall be maintained in good repair throughout the period
of operation. Final approval of the location of the mitigation area will be by the Department
of Planning and Land Use, the United States Fish and Wildlife Service and California
Department of Fish and Game.

B-I0. As an ongoing condition of the MUP, surveys of the vegetation east of the site where vireos
were sighted in 1986 (RECON 1989) shall be conducted in early March during every year
of the project to determine if the vegetation could support vireos and/or flycatchers. If the
vegetation is found to be of inadequate quality for the species, then truck traffic associated
with the proposed project will be allowed to proceed during the spring and summer months.
If survey results reveal that there is a potential for vireos and/or flycatchers to be using the
site, then the following mitigation measure wiil apply to mitigate potential noise impacts to
vireos in the area:

B-l1. As an ongoing condition of the MUP, no sand or other raw materials may be trucked to the
Palomar Aggregates site from the east between March 15 and September 30, inclusive. To
notify project employees of the restricted truck traffic distribution, a sign shall be prepared
which states that no truck trips, either importing or exporting material, shall be allowed east
of the project site during the vireo and flycatcher nesting season (March 15 - September 30).
This sign shall be posted annually on March 15 and shall remain posted through September ..
30. Verification of posting shall be provided to the County Department of Planning and •
Land Use (DPLU) in the form of an annual letter report to be prepared by a qualified
biologist. This mitigation measure may be eliminated if the vireo and flycatcher is no longer
considered an endangered species by the Federal government or annual surveys indicate no
vireos or flycatchers are present.

Visual

C-l. Prior to operation, processing equipment shall be painted in earth tone colors, excluding
white and orange, to further minimize the visual impact.

C-2. Prior to operation, a 30 foot high earthen berm shall be constructed and landscaped upon the
relocation of SR-76, to screen views of the processing plant in accordance with the
Conceptual Landscape Plan.

C-3. Prior to operation of the concrete and asphalt plants, the berm and its landscaping shall be
installed. This landscape screen along SR-76 shall be in place six months before operation
of the batch plants. At a minimum, the final landscape plan shall provide for the following
tree container size by percentage: 24-inch box (25%), IS-gallon (25%), 5-gallon.(50%).
Shrub container sizes shall be according to the following proportions: 5-gallon (20 %) and
l-gallon (80%). The final landscape plan shall also provide for specific performance
standards to be assessed by a 5-year monitoring and maintenance program to assure that the ~
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~ goals of the landscape plan are met. A survival rate of 80% shall be maintained for all
.. : container stock during the life of the 5-year monitoring period. Combined vegetative cover

milestones of 40% (after year one), 60% (after year three), and 100% (after year five) shall
be met. Remedial measures such as replanting or modifying irrigation shall be conducted
annually as necessary to meet performance standards. Monitoring and maintenance shall
continue. until the conditions specified at the end of year five are met.

C-4. As part of the ongoing reclamation plan, the following mitigation shall be implemented:

As the mining reaches the surface area which is to be the final reclaimed surface, the method
of blasting hole placement and gradient will change. The final blasting pattern of this 33-foot
high mining face shall consist of a random pattern of drill holes at variable depths and angles.
which would result in sculpting of irregular sloped surfaces with ledges of 2 to 12-foot wide,
no greater than 66 feet long with no greater than 120 feet of vertical separation. This, in
effect, will be a 'sculpted' rock surface with ledges nooks and crannies designed to trap and
hold soil. The ledges shall also be angled towards the rock face so that 6-12 inches of soil.
can be installed. The resulting mining face shall have irregularly shaped ledges at varying
height locations. Soil shall be placed in ·the nooks and crannies and on the ledges, and
hydroseeded. Wire mesh shall then be placed over the rock face and bolted down with rock
bolts.

C-5. After the completion of rock sculpting and the hanging of mesh on each 240 foot horizontal·
section of the final face, and after a sufficient distance of 240 feet is obtained from the

l adjacent working area, Permeon, a non-toxic rock stain consisting of iron salts, magnesiume salts and other trace elements shall be applied by a manufacturer trained professional. As
well as staining without any environmental damage, the Permeon would release small
amounts of nitrogen which has a fertilization effect that would enhance the growth of
vegetation. The application, which is colorless when first applied, is formulated to match
the variation of colors of the adjoining rock surfaces. Full colors would develop in one to
two weeks, depending on the temperature and exposure to sunlight. Additional staining may
be required to be modified on completed sections of the final face in both vertical and
horizontal directions to assure a natural looking face. This method allows for the mining
face to be in constant reclamation.

C-6. After the sculpting blast but prior to the beginning of the reclamation process, the resulting
mining face shall be inspected by a design professional (i.e. landscape architect) to determine
that the resulting mining face meets with the intent of this document: The design
professional shall then submit a letter to DPLU, with photographs, that the mining face does
meet the intent of this document. DPLU shall have final approval of the design of the
resultant rock face.

C-7. As part of the ongoing reclamation, an engineering geologist and a landscape architect shall
determine the project's conformance with rock sculpting and determine the project's
conformance with structural safety mitigation measures as identified in the ElR after the
completion of the first section of final face consisting of 240 horizontal feet by 33 vertical
feet. This inspection of the final. face will continue every 240 feet along the first two
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working benches, and after it is determined the rock sculpting program is in conformance a
with the EIR mitigation measures, additional inspections will occur on a random basis as ..
determined by DPLU. If it is determined that sculpting is not in conformance with the EIR, !
changes will be required in the blasting and excavation design to achieve mitigation. i

C-8. As part of the ongoing reclamation, an oblique aerial photograph shall be taken on an annual
basis and submitted to DPLU to determine conformance with, visual mitigation measures.

C-9. If after the first rainy season the hydroseeding has not germinated, a temporary irrigation
system shall be installed to assist the vegetative growth on the reclaimed face.' The system
shall be an overhead spray and shall be attached to the wire mesh that will be draped over
the rock face.

C-10. As part of the ongoing reclamation, the cut slope along the eastern project boundary shall be
planted with native vegetation, including 'a hydroseed mixture of native plants as the mining
proceeds.

C-11. Prior to obtaining any building or other permits, a final landscaping plan shall be submitted
and approved and a review fee shall be submitted to the OPLU. The Landscape plan shall
apply to the earthen berm and shall include the types and locations of all landscaping
features, including planting and irrigation. Landscaping will include native vegetation.

C-12. At the completion of mining activities, the final reclamation shall include removal of all plant
equipment and facilities, and regrading of the processing area. Then it is expected to either
be filled with water at this point or a dam constructed to elevation 500 feet AMSL and then -
filled with water. Reclamation to reuse the site as a reservoir would further reduce the visual ..
impacts resulting from the visibility of mined slopes from the Couser Canyon viewshed.

C-13 Prior to use or reliance of the MUP, the project proponent shall establish a permanent fund
for wire mesh maintenance.

Noise

0-1. Prior to operation, screens and secondary crushers shall be fully enclosed except for the
openings necessary to accommodate the conveyor belts. Also, the screens and crushing units
shall have resilient materials, most likely rubber pads, installed and maintained on the impact
surface areas.

0-2. Prior to operation, sound absorbing materials on the inside surfaces of the enclosures shall
be installed and maintained throughout the life of the permit.

0-3. Prior to operation, the material used for enclosing the secondary crushers and screens shall
have a minimum surface density of approximately 2.0 lb/ft",

D-4. Prior to operation, the applicant shall demonstrate that the power shovel/excavator does not
exceed a maximum noise level of 75 dB at 50 feet. The applicant shall also demonstrate that ~
the drill does not exceed 79 dB at 100 feet. Or, the cumulative noise level associated with
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_ the excavation equipment including the portable primary crusher shall not exceed a one-hour
( average noise level of 81 dB at 100 feet.

D-5. Prior to operation a minimum 30-foot high berm as measured from pad elevations of the
asphalt and concrete batch plant shall be constructed adjacent to SR-76.

D-6. Prior to operation the permittee shall demonstrate that all moving parts on batch plant
facilitates' are enclosed in baghouses.

D-7. Prior to operation, the enclosures shall be designed so that the screens and cone crushers,
as well as their support structures shall not contact the enclosure walls or ceilings. All wall
to wall, wall to roof, wall to floor joints, and holes cut for control and power lines shall be '
sealed.

D-8. Prior to operation, enclosure doors shall be metal with an insulating foam core. Door frames
shall have gaskets and seals to provide a tight seal.

D-9. Prior to the project being placed in operation, noise testing shall be conducted for the
proposed equipment. The design noise levels, shall be attained for the individual pieces of
equipment as shown in Table 9 in the EIR. For excavation/drilling equipment, the individual
design noise levels shall be met; or the cumulative noise level associated with the excavation
equipment including the portable primary crusher shall not exceed a one-hour noise level of

. 81 dB Loqat 100 feet.

e l.
, Alternatively, it may be possible that even though an individual piece of equipment may
exceed the noise design criteria, that with all of the equipment operating the cumulative on-
site operation noise level would still meet the County's noise ordinance limits at the permit
boundary. This would result if greater than anticipated noise attenuation is achieved due to
intervening topography and structures, or other individual pieces of equipment are quieter
than the design criteria. Therefore, if all the equipment is operating, and the cumulative
, noise level with equipment that does not meet the individual design criteria would still not
exceed the County's noise standard at the permit boundary, then the nonconforming
individual piece(s) of equipment would not be required to meet the specific design noise
levels in Table 9 in the EIR. This must be shown to the satisfaction of the Department of
Planning and Land Use.

D-lO. Every three months for the first year of operation and every six-months thereafter, noise
testing shall be conducted along the permit boundary to ensure design noise levels are
maintained during ongoing operations. The noise testing protocol shall be conducted in
accordance withthe County's noise ordinance and performed by a County-certified acoustical
consultarit. Also, this condition specifies that the 60 CNEL exterior noise level shall not be
exceeded by the project as measured at any residential building site or other noise sensitive
location which may be developed in the future. The results of the noise tests shall be ,
submitted in a written report to the County Department of Planning and Land Use within one
week after conducting the noise tests. If the design noise levels are not met, the quarry
operator will have 60 days to correct the problem. If after 60 days, the problem has not
been corrected, the quarry operator will only be allowed to operate the remaining equipment- ".Jomar Aggregates Quarry Mitigation Monuoring Program 00682 f}5



I
which will meet the design noise levels. The quarry operator shall fund the noise testing and e
County's staff time to review the results of the noise tests.

Air Quality

E-l. As a condition of operation, no blasting shall take place when wind velocity equals or
exceeds 15 miles per hour. A licensed blasting contractor shall determine wind speed
through the use of an anometer located a minimum of 10 feet above ground level near the
on-site project office.

E-2. As a condition of operation, dust. emissions from all crushing operations shall be controlled
by venting to a fabric filter system.

E-3. As a condition of operation, stockpiles of sand shall be kept moist or shall be watered before
reaching transfer points.

E-4. As a condition of operation, visible errussions from transfer points shall not exceed 20
percent opacity at any time. This is a statewide regulation enforced and monitored by
SDAPCD.

E-5. As a condition of operation, unpaved haul roads will be chemically stabilized to minimize
dust emissions to below the requirements of APCD Rule 50 (20 percent opacity). In lieu of
chemical stabilization, watering of haul roads at least every two hours will be required.

E-6. Initial clearing of areas to be mined, including removal and stockpiling of topsoil, shall be e
accompanied by surface watering to control dust generation.

E-7. As a condition of operation, the quarry area traversed by quarry equipment shall be watered
two times a day (once prior to commencing work in the morning and once at mid-day).

E-8. As a condition of operation, screens and secondary crushers would be fully enclosed except
for the openings necessary to accommodate the conveyor belts.

E-9. As a condition of operation, other dust control methods, as necessary, must be applied to any
dust-producing condition which may develop at the borrow pit, which would result in a
nuisance from this operation (APCD Rule 51).

E-10. As a condition of operation, the transfer of cement shall be only by pneumatic conveying.
There shall be no leaks of cement dust to the atmosphere anywhere within the transfer
system.

E-11. As a condition of operation, the hot-mix asphalt plant shall have a fabric filter (baghouse)
system.

E-12. As a condition of operation, covers for hot-oil storage tanks must be kept in place unless the
tanks are being filled. The condenser system for fugitive blue-smoke emissions shall be fully ~
operational. e
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.a E-13. As a condition of operation, the temperature of batched hot-mix asphalt shall not exceed 3300

.. ( F.

E-14. As a condition of operation, loading bins shall be enclosed.

E-15. As a condition of operation, water sprays shall be used during the loading/unloading
operations for aggregate and stockpile materials, if visible emissions are present.

E-16. As a condition of operation, quarry operations shall shut down when wind speed exceeds 20
miles per hour as determined by an on-site anemometer. .

E-17. As a condition of operation, only unleaded gasoline and diesel fuel containing less than
0.05 % sulfur shall be used in the on-site equipment.

E-18. As a condition of operation, the project shall comply with all APCD rules and regulations
applicable to new quarry operations, including APCD Rule 20.2.

HydrologylErosion Control

F-l. Upon relocation of SR-76, rip rap bank protection shall be constructed along the south side
of SR-76 to the satisfaction of the Department of Public Works and Caltrans consisting of
a 30 inch blanket of rip-rap with a median size of 18 inches and a 12 inch layer of gravel

, filter along the aligrunent of SR-76.e L F-2. Prior to relocation of SR-76, a HEC-2 computer analysis shall be prepared for review by the
County Department of Public Works. Provide the basis for appropriate flood control
measures regarding flood hydraulics, erosion and sedimentation (as related to the site and
adjacent properties); fill bank stabilization and installation of new riparian vegetation on the
fill bank for the road. If warranted by HEC-2 analysis, an 18-inch blanket layer of riprap
and a 6-inch layer of gravel filter extending from the toe of the bank about 100 feet to the
river shall be constructed. If the Hec-2 study shows that the floodplain and/or flood way is
located differently than as shown on the County floodplain map (Figure 77), the County and
FEMA floodplain maps will be revised.

F-3. Prior to construction, a sedimentation basin capable of handling a minimum of 6.3 cfs shall
be designed and constructed to the satisfaction of the San Diego County Water Authority
(SDCWA), the Department of Public Works and the Regional Water Quality Control Board
(RWQCB) prior to commencement of quarry operations. It shall be at least two feet in depth
with an overall depth of four feet, and be lined with vinyl. Design of the sedimentation pond
shall Include an emergency spillway to divert drainage during heavy rainfall beneath SR 76
to the San Luis Rey River.

F-4. As a condition of operation, all runoff from the mined area shall pass through the
sedimentation basin.
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F-5. As a condition of operation, the sediment basin shall be maintained. Once a year it shall be _
cleaned out and the resulting sediment recycled into the concrete and asphalt production I

process.

F-6. Prior to operation, a standard grease trap shall be installed at the sedimentation basin to the
satisfaction of the Department of Health Services for coruarninant removal.

F-7. As a condition of operation, silt material shall be cleared from the project site following each
storm event.

F-8. Prior to operation, culvert pipes shall be designed and constructed underneath the access road
to prevent gullies from fonning.

F-9. Prior to construction, all required RWQCB permits to operate and construct shall be
obtained.

Groundwater

G-!. Mitigation Measure F-3 will also mitigate any potential impacts to groundwater.

Land Use

H-I The mitigation measures proposed for Visual/Aesthetics, Traffic/Circulation, Noise, and Air
Quality impacts would provide adequate mitigation for potential land use and community ~
character impacts. •

Public Safety

1-1. As a condition of operation, the concrete-lined pond located near the northern portion of the
project site shall be monitored after blasting each week for potential leakage and drained as
the mining operation is advanced to within 400 feet of the pond, unless advised otherwise by
the inspecting blasting engineer. Records and recommendations of such inspections shall be
maintained at the mining site and a copy provided to County DPLU.

1-2. As a condition of operation, mining shall be conducted from the top down and from south
to north along the face being worked. The working face shall be a maximum of
approximately 33 feet in height with a minimum 66-foot-wide flat bench above it. This will
result in an interim benched slope configuration as mining proceeds downward at 33-foot
intervals. A Registered Engineering Geologist (REG) or Geotechnical Engineer (GE) shall
map the exposed rock surface on a weekly basis. Inspection and mapping of the mining face
may be more frequent as needed, depending on the field conditions. Each 33-foot vertical
by 66-foot horizontal bench may only be removed following on-site inspection and in
accordance with wrinen recommendations of the REG or GE. No finished slope greater than
2: 1 (horizontal to vertical) shall be established except in compliance with the recommendation
of the REG or GE. The engineer or geologist shall record all inspections on a form ~
satisfactory to DPLU and send a copy to the Codes Enforcement Division within one week -18 '..0,0.6 8 2 (~ Palomar Aggregates Quarry Miugauon Monllonng Program



.. ( of any inspection. The review of the reports associated with this condition will be considered
,., a cost chargeable to the annual inspection deposit.

1-3. Prior to blasting of the next working bench and hanging of the wire mesh, the geotechnical
engineer or engineering geologist shall decide if the final rock face is safe. If it is
determined to be safe, the 33-foot freshly exposed face will be draped with anchored wire
mesh prior to blasting of the next level as recommended by Cal/OSHA and Mining Safety
and Health Administration. This method of preventing rockfalls has been a general practice
for many years. Benching and/or rock anchors will be required where unfavorable stability
conditions are encountered .: The engineer or geologist shall record all inspections on a form
satisfactory to DPLU and send a copy to the Code Enforcement Division within one week
of any inspection. The wire mesh will be used and maintained as long as any mining
activity is conducted at the base of the cut face. The applicant will be responsible for
maintenance during the time the mining project is in existence. Any required .subsequent
maintenance would be the responsibility of the then current land user using a perpetual fund
established by the applicant. If the area is used for a reservoir, as proposed, the mesh would
no longer be required and could be removed as pan of reclamation.

1-4. Prior to blasting, the area to be blasted shall be cleared of all personnel at a distance to be
determined by the on-site licensed blasting contractor. This requirement shall be included
on the mining and blasting plan. A copy of the plan shall be kept at the mining site and a
copy shall be provided to County DPLU.

e ( 1-5. Prior to operation, all the loose rock ("floaters") facing the realigned portion of SR-76 shall
be removed or tied down. Although the potential for blasting to induce rockfall along the
highway is not anticipated provided blasting is properly executed, removal or tie-down of the
floaters above SR-76 prior to blasting within 200 feet would further reduce the risk of
rockfall from blasting.

1-6. Prior to operation, standard roadside warning signs indicating potential rockfall area to the
approaching motorist shall be installed. The project civil engineer for the Highway 76
realignment shall incorporate these public safety measures on a plan to be submitted for
review and recommendation by the County Department of Public Works; and for approval
by Caltrans.

1-7. Prior to implementation of the water reservoir reclamation plan, a qualified geotechnical
engineer shall determine the seepage effect and the stability of the earthen dam which may
be required to retain the pending in the south-eastern pan of the mined area. Conclusions
and recommendations shall be provided in a report to be submitted to the County of San
Diego Department of Planning and Land Use

1-8. Prior to implementation of the alternative reclamation plan c.e. agricultural use) the site shall
be inspected by a qualified geologist/geotechnical engineer who shall determine the need for
setbacks from the exposed mining face, the need for a soil berm or precast concrete barriers,
and for permanent maintenance of the installed wire mesh to ensure the safety of structures
and employees from seismically induced rockfall. Setbacks and berms/barriers shall be
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erected as per the geologist's or geotechnical engineer's recommendations prior to use of the _
agricultural facilities. .

1-9. Construction of a ten foot high fence with one foot of barbed wire around the MUP site as
described in the mitigation section of Biological Resources will also serve as a Public Safety
mitigation measure by restricting access into the mining area.

1-10. Prior to operation, the applicant shall obtain a blasting permit and comply with all conditions
contained within San Diego County Ordinance No. 7821 relating to blasting operations as well
as those of the California Uniform Fire Code.

Dark Skies

J-1. For the life of the project, all outdoor lighting will consist of LPS lamps and will be fully
shielded (as defined by the County Light Pollution Code) to prevent any direct upward
illumination.

1-2. Prior to operation the applicant shall demonstrate that the intensity of the lights, as well as
the number necessary for safety purposes, shall be kept to a minimum.

1-3. As a condition of operation, outdoor lights other than those necessary for security will be
rumed off by 10:00 p.m.

e
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