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E[en Hadebeck
Control Officer

Gnrnr BestN UNITIED Atn PonurroN CoNrRoL Drsrnrcr
I57 Shori St. Sulrc 16 - Bbhop. CA 93514

(6r9t 872{ltl

D e c e m b e r  L 4 ,  l g B B

Mr. Jannea Boyd
Executive Offlce
Air Besources Board
P.O.  Box  2815
Sacrauento, CA 95812

Dear ! lr .  Boyd:

Attachcd please f ind the state tmplementation plan and NegativeDecraracion.for t tre owens Varley pH-to prannlng e." i .----t t  i ,  pran uas
approvcd by the Great BasLn unif led Air polrut lon contror Dlstr ict
Board on Decenber 14, lggg.

The na jo r  source  o f  the  Federa l  pM-10 AmbLent  A i r  eua l i t ystandard violatl.ons Le owene Lake, a ll0 square-ntte dry rake. our
Dletr lct is developing and test ing control r""sur"" for this sourcer
but they wilr  not be avai lable soon enough to al low cornpl lance wLth
the standards withtn three years. prease requeat the Govlrnor to ask
the EPA Adninistrator for a two-year extension of the compliance date.

Thank you.

S ince re l y ,

,r lr F', A

^\15 dlz'tt-z-,'
H.  B .  f rw in
lloard Chairmon



R E S O T U T I O N  O F  T H E  G R E A T  B A S I N  O N I F I E D
CONTROT DISTRICT BOARD MAKING CERTAIN

ADOPTING THE STATE I i lPLEMENTATION PLAN
VALLEY PM-10  PLANNING AREA

A I R  P O L L O T T O N
FINDINGS AND
FOR THE OWENS

I{HEREAS, the Un i  ted Sta tes(9 l l )  p romulga ted  a  new ambienr
1987  - to r  pa r t i cu laEe mat te r  lesster (pU- LOl i  and

Env i  ronmenta l  p ro tec t ion  Agency
3 i r  gua l i t y  s randard  in  5 " iV ,

than  ten  ( f0 )  m ic rons  in  a i im"_

I {HEREAS '  on  Augus t  7 ,  rg87 .  t he  EPA iden t i f  i ed  the  po r t i ono f  t he  owens  va l l ey  ue tween  T innemaha  Reservo i r  and  Ha iwee  Reser -vo i r  as  an  a rea  where  the  PM-10  s tandard  r ras  be ing  v io la ted ;  and
WHEREAS,  Sec t i on  LLg  (a )  (1 )  o f  t he  fede ra l  C lean  A i r  Ac tmanda tes  t ha t  t he  s ta te  o f  ca l i f o rn i a ,  a f t e r  r easonab le  no t i ceand  pub r i c  hea r i ngse  sdop t  and  subm i t  t o  t he  EpA  w i t h i n  n i ne  (9 )mon ths  a f te r  t he  p romu lg ; t i on  o f  t he  new pu - rg  s tandard ,  a  rev i -s i on  o f  t he  S ta t l  Imp l imen ta t i on  p l an  ( s rp )  wh i c f r  p rov ides  f o rthe  impremen ta t i one  r l € l i n tenance  and  en fo rcemen t  o f  t he  pM- rgs tandard  w i th in  the  sou the rn  owens  va l rey ;  and

WHEREAS,  unde r  Ca l  i f o rn i a  l aw ,  t he  Grea t  Bas in  un i f i ed  A i rPo l l u t i on  Con t ro l  D i s t r i c t  (GBUApC; )  i s  t he  go r " rnmen ta l  en t i t ycha rged  w i th  the  respons ib i r i a t  ; ;  deve rgp i i g  and  o f  adopr ingsuch  a  s rP ,  and  w i th  t ime ly  sub rn i t t i ng  such  an  adop ted  s rp  to  thes ta te  o f  ca r i f o rn i a  A i r  neJou rees  Boa rd ;  and

WHEREAS'  the s ta f f  o f  the GBUAPCD has deve loped and c i rcu-l a ted  f o r  pub t i c  
- r ev i ew ,  and  rece i ved  and  cons ide red  pub l i ccomment  upon ,  a  d ra f t  s rP  fo r  t he  sou the rn  owens  va l l ey ;  and

WHEREAS,  t he  s rP  i s  now  be fo re  t h i s  Boa rd  f o r  cons ide ra t i ono f  f i na l  adop t i on .

THEREFoRE,  BE  IT  REsoLvED tha t  f o l l ow ing  rev iew  by  th i sBoard o f  the srP -  prepared 
-  by  th ;  csu ipco s ta f f ,  a f tercons idera t  ion o f  wt i  - t ! "n  pubr  ic  io* ro"n ts  rece i  ved on the dra f  ts rP '  and  o f  o ra l  pub l i c  ana  s ta f f  comment  on  the  d ra f t  s rp  re -

; ;#: .""" lor ioi""?1ic 
hear i  ns held this date, t t r is Board hereby

I  '  The  s i ng le  ma jo r  sou rce  caus ing  v i o l a t i ons  o f  t he  f ede r -a l  Pt { -19 s tandard in  the area o f  the owens var rey  between T inne-maha  Reservo i r  and  Ha is ree  Reservo i r  i s  owens  Dry  Lake .

2  '  t f  i nd  b lown  dus t  f  r om owens  Dry  Lake  causes  v io la t  i ons  o fthe  fede ra l  Pu - lg  s tandard  a t  d i s tan ies  g rea te r  t han  2s  m i resdownwind  f rom the  Lake .

3 '  o f  t he  owens  Dry  Lake  to ta l  a rea  o f  l l g  sgua re  m i l€s rthe re  i s  49 .5  sguare  m i re3  o f  a rea  tha t  p roduces  w ind  b lown  dus tthat contr  i  butes to v i  ora t  i  ons of  the f  edera I  p{ i -Lg s tandard -



4  -  The  neeessa ry  t echno logy  o r  o the r  a l t e rna t  i ves  f o r
con t ro l l i ng  w ind  b lown  dus t  f rom sou rces  such  as  owens  Lake  has
not  yet  been deve loped.

5  -  The SI  P prov ides for  the deve lopment  o f  measures
neceasary  to  i nsu re  the  a t ta inmen t  and  ma in tenance  o f  t he  fede ra l
PM-19  s tandard  i n  t he  sou the rn  Owens  Va l l ey  as  exped i t i ous l y  as
p rac t l cab le  g i ven  the  cu r ren t  l ack  o f  p roven  measures  fo r  con :
t ro r t i ng  the  w ind  b lown  dus t  f rom owens  Dry  Lakeo  .

6 .  THE S IP  assu res  tha t  t h rough  the  lmp lemen ta t i on  o f  t he
p rov i s ions  o f  Ca l i f o rn ia  Hea l th  and  Sa fe ty  Code  sec t i on  423L6  fo r
s tudy  and  m i t i ga t i on  o f  t he  a i r  gua l i t y  lmpac t s  on  Owens  D ry  Lake
caused by t l re product i  on .  d l  vers. i  on e storage or conveyance of
wa te r  by  the -  C i t y  o f  Los  Ange l€s r  and  fo r  annua l  f und ing  o f  t he
GBOAPCD by the City of  Los Angeles for the costs of  the GBUApCD
assoc ia ted  w i th  the  deve lopmen t  o f  n i t t ga t i on  measures  w i th
respec t  t o  t hese  wa te r  ga the r ing  ac t l v i t i es  o f  t he  C i t y  o f  Los
Angel€Ee as wel l  as  through the deve lopment  and adopt ion by the
GBOAPCD of  regu la t , ions as  necessary  to  prov ide for  the implemen-
ta t i on  o f  reasonab ly  ava i l ab le  con t ro l  measures  no t  capab le  o f
implenenta t ion under  sect ion 42316,  the GBUApCD wi l l  h tve ade-
gua te  Personne l  1  ?u tho r i t y  and  fund ing  to  ca r ry  ou t  t he  p rov i -
s i ons  o f  t he  S Ip .

7 .  The  S IP  i nc ludes  p rov i s ions  fo r  t he  es tab l i shmen t  and
opera t i on  o f  app rop r ia te  dev i cese  n€ thods r  sys tems  and  p roeedures
necessa ry  t o  mon i t o r ,  comp i l e  and  anaLyze  da ta  on  amb ien t  a i r
gua l i t y  i n  t he  sou the rn  Owens  Va l l ey .

BE  IT  FURTHER RESOLVED tha t  i n  cons ide ra t i on  o f  each  o f  t he
fo rego ing  f i nd ings ,  s ta temen ts  and  l ega l  regu i remen ts ,  t h i s  Board
he reby  aPp roves  and  adopEs ,  as  mod i f i ed  by  s ta f f ,  t he  d ra f t  S Ip
as the Sta te  f  mplementat  ion P lan f  or  the Owens Val ley  p ! { -10
P lann ing  A rea .

B E  I T
appropr ia te

Passed

AYES Z 6

N O E S :  .  O

ABSENT:  O

FURTHER RESOLVED that  the
rev iew  to  t he  Ca l i f o rn i a

and Approved th i  s 14th day

a d o p t e d  S I P  b e
Ai  r  Resources

of December

fo rwarded for
Boa rd .

,  1998 .

@.
CLfur-fu-t

ATTEST:
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O.O EXECUTIVB AUXXABY

O.1 Background

The  UnL tcd  S t t t es  EnvL ronnea ta l  p ro tec t l . on  Agency  i e f l  )
proDulgat€d a netr  anblent elr  qual l ty etandard ln JuIy 198? for
pert l .culate lat ter lega than 1O lLcrone Ln dr,cteter.  Thie ner
atandard, catled PH:10r rcplaced the old Total Suspended partlculate
(TSP) stardard that bad exLsted slnce 19?1. TSP lncludcd all a!.rborae
particulatca without re8ard to partLcle size or ablltty to be inhaled
into the hunaa reiplratory syater. The Pl{-lO :taa&rd can be uore
easily aasocLated rltb bealth inpacts.

On Auguat 7, 1987 EPA ldentifled those regLons of tbe country
where the new gtandard was ber.ng vLolated. The Owene Valley between
Tineuahe Reaervoir  and Heiwee Raservoir  wa! oRe guch erea. Each
identifled area ig regul.red by ttre Federal Cleaa Alr Act to produce a
State fnplenentat l .on Plan Revigion thet ver i fLee the violatLona r
identLf ies the sources of  PM-10 contr ibut inf t  to the violat ions, and
ehow how those sources wlll be controlled rlthln three to five yeers
so that vLolatione nill no longer occur. Thie is the reguired PIan.

O.2 Air (luallty Data

The boundariee of  tbe Owens Val ley Planaing Area, and the
locatLons of Plt-10 and neteorologlcal nonltoriag; sLtea are ghowa Ln
Flgure 1. Elght sltee roere located withln the plannlng area, aad two
gl,tes outside of tbe area trere alao us€d to identlfy 3ourc€a. llost of
the data used was TSP' but the Lone PLne gite hae three years of P!l-10
data' and the Coso end Darwin sitee are PM-10. Co-located TSP and PU-
1O salplers t rere rurr  at  Keeler for e year,  ao a si te-apeci f lc
conversion factor is avallable.

The Federal PM-IO etandard wag observed to be erceeded 4 tluee at
Lone Pinel 16 tloeg at Keeler (converted TSP), trlce at Darria, and 4
tinea et Coso JunctLon frou l{arcb 1986 through March 1988.

O.3 Souroe ldentifl.catioa

SLnce there arc only a few .aJor potcntl,al sources of P[-1O ln
the area'  aource ldent l f icat ion rag done on the bagle of  upwlnd-
downwind couparisons. An analyaie of wind dl,rection and speed on the
days when P!l-10 levels nere bigh ehowe that the slngle lejor source
cauging violatione of the federal Pll-lo standerd withtn tbts area Le
Owens Dry Lake. Orens Lake covera 110 square miles near the south end
of the planning area; about 6O equare ui les are dry.  Large dust
plunes heve been observed conin6 off of this leke oa wLndy deye.

t t ! .
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Other Ldentlfl.ed gourceg of p -lo include en aree eaat of the
orens Bl.ver fron uazourka canyon to lroDe pl,ne r Tl,neuaha Beaervolr, aad
an area eaet of radependencc. Thare gourceg contrLbute to, but do aot
lndlvldually ceuae, vlolatLona. The onc lroLnt aource rlth cllaaiong
over loo to!8 p€r year waa rodclcdr and shorn not to be a al8nl,flcent
contrl,butor. There arc no otbcr polnt aouacca !n the aiea large
elough to cauae or contrl,bute to vtolcti,ona.

O.4 Alr (luality hpacte

Oweog Lake haa been Bho|'n to cause cortc6ntratLoD3 over the
slSnlflcalrt harl to healtb level at dl.gtancee greater thaa 25 rllee
downr lad .  S tanderd  v lo la t l . ong  cou td  ocou l  ro re  t , han  6O l t l es
dorrnrLnd I and vlalbllltt reduatl.on hl3 bccn observed lore th.! 15o
lilce fron thle rourcc. Flgurc 2 ghowe the ertcnt of obscrved dugt
plulcs frol orcag Lake. Theec ptulcr sonetl.lea coatatn enough ruriii"'to vt'orete tbc Gsll.fornia eta^ndard at f,celer. Because of thJ extent of
the -ptuues r tbe bealtb of an egtl.nated 40r0O0 people nay be affectcd
by thls oae rource.

A calculatt on uslng tbc frequency of vlolatlons at all ronltorl.ng
rl.teg ghorg that Orena Lckc caurcs rore than 9OI of tbe vlolctl.one
reesured at Lone Plne, f ,eelcr l  DarwLn and Cosoi atr  averegc of 48
federal  Z4-houi Pt l -10 vlolat lons per year l f  corrccted for the
ganpllng fregucacy. There are several areag in the vlclnity of Owens
t ake wheri vislbllity should be protected: the John lluir lfllderD€ag r
a Claes f area on the aortbrest boundary of the plrnnl'a! atea; the
Done Land lfl.ldernegs r a Clage I area 2rl uilee south-southveat of tbe
boundary; the Golden Trout lftlderneaa otl the southttsst boundary; tbe
Death Valley Natlonal Monurent ' 15 nilee eaet of the Planning srea;.
and thc Ghina Lake Navel Teapons Ceatcr, partlelly located wlthin the
boundarles .

O.5 Control f,easures

Every wLnd storn doeg not cause dust frou Owens La.ke. The saltr
sand and silt that rake up the lake eurface forn under eole conditione
a hard crust that n1.11 not blow. Under other condltione the crugt et
tbe aaDe placc nay be soft and fluffyr end easily lofted. Control
reasures ruet be desLgned to alter the natural conditl.one so that tbe
loft crust doee aot form.

Not all of the 100 aquare nileg rust be aontrolled. fhere la a
body of brlne at the center of the laker end the ereaa near thl,3 .rater
Btay too wet and cruated to blotr .  Figure 3 shows tbe arees of
coDcelttr and auggested coatrol reagurea for each area.

The nltl8atlon that seens !o8t proulsLng at thle the for the
sand-dorlnated areas is sprlakllng rlth locally.-produced ground rater

'when a rl.ad-stom la predlcted and erust condltidDs ala poor. The
Distrlct plans to tegt tbl.g ul.tl.giatloa on a ole-square nile area
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l.O PM-IO Group I Area

1.1 PM-IO Alr Quallty Standard

The ErMrcnmental Pl@on Agency (EPA) prcmulga6d a new amblent alr
quallty standard In Jufy 1987 for pardculab matFi fbss than 1O mlcrons In dlanrebr.
Thls nevv starxlard, calfed Ptt -10, reptaced the old Total Suspended Pardcglab
ffsfl standad that had eldsbd shp 19TL

PM'10 rcplaced ttp old TSP stancfard to actrleuB a bertbr rcladonshfp betureen
fte standad and Jnrman heallfi. TSP lrrcluded aff alborne padcufabs wfflrout regad
b parddE slze or ablllty to be Inhaled Into the human resphirOry s!/sbm. Thus trEaltfr
effects as opposed to weffarc lmpacts of partfctlG werc dffnq1ftto sepamb. Wtfil
th rcur PM-10 standad olp can more easlly assoclab the amblent standard wfgl
health fmpact

On August 7, 1S7 EPA ldendfied tte sqrthem Ourens Valley as an arca
vfolatlng the new PM-10 Stancfard.

1.2 Descrlptlon of Group I Area

The Owens ValleUr Gtottp I Area (OVGA) ls ldentfled as hyclrologlc unlt number
1809010i| on the Stab of @lifomla, Hydrologlc Unlt Map - 1978. Tinemaha Dam and
lEsentolr ldendff the nortlrem boundary llrn that runs east and w€st acrw the
Orens Vallqr. The crcst of the Slena Nwada Mountaln Raqge mafes up the vrres€m
boundary beglnnlrE In the north at approximablyTabmse Cteek and runnlng souUl
to Round Mountaln wtrere ft beglns to crrnre eastward. The sqrtfem boundary
cttxss eastYvad at Halwee Reseruolr Into the Coso Range b Coso Pealc At Coso
PeakUE boundary curues rpffrward acrcss l.outer @nbnnlaf Flat Frcm l-ovner
@nbnnial Flat fu $JesEm boundary runs along thE crest of tfp hyo Mountalns to
apprcximaEly Wauoba Mountain (Figure 1 ).

The alr shed ln the OVGA is contalned between the Siena Nwada averaglng
above 13,000 FEt to fte west and the Inyo Mountalns arrcraglrg orer 9,000 feet to fte
east TIte Oupns Valley floor averages 3,6(X) reet In elevaton. Momlng and nlght
tme fnverclons are comrpn dudrg ttre winbr monffrs. The rnatleyfloor runsi the endrc
north to souflr brEth of tlre OVGA and rar€es from I b i2 mlles wlde. Wnds arc
@uenUy recorded above 20 mlfes per trour during the fafl, wlnbr, and spriry
monttrs. The predomlnant dlrccfron ls from the nortlulegt florvl.rg down the vall€y. A
scondary predomlnantdlrecdon ls ftom fte south and srutheast flowtqg up valley.
Most hlgh wlnd events prccede and followstorm fronts assoclabd wlth lor pressurc
tottghs that move across the arca o'tr fte Pac{llc Ocean. HIgh rrrst wlnds flowfru
down the slopes of the Slena Nevada can also be assodaHt wlth rce sanp storm
fronts. Addiflonalfy shng high pressurB ridges h.rildlng behlnd forv prcssurc tougfrs
produce wlnd events In the valley. These hlgh pressurc wlnds arc simllar to fie
so-called Santa Ana winds In the tos Angeles Basln area.
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Slx communltles arc locabd wlthln th3 OVqA boundarl€s. Stardry fnom ttn
north the communlties are Indeperdenco (lnyo Oounty Ss$, l-one Phr, momlb;
Keeler, @rtago. and OlarrchaAddldonally, smatl rarchesand lrouslry
devBloprnents al€ locabd thrcughout the area Ths btal populaflon pennanenuy
lMtrg withln the OVGA ls appodmably 3,088 people. Callfomla Stab Higlrway3g5
ls ttp only m4or hlglnvay runnlng thrurgh the OVSA brlrulns bnr d 0rarsands d
tourlsts per dalrb th€ ar€a

Tourlsm lstlre maln ecommlc sourca iorthe communldes locabd throughorh
fte OVGA. Huntng, flshlrg, hlldng, camdng, and sldlrg are among tis many
r€cr€donal opporunld€sthatcan belbund along ttp Easbm Slsra Narada
Vlslblltty and olcdlent alr qualls an lmponam asseB b ttr tecr€dond rdsltcrs thd
corF tothe ar€a each !,€ar.

S€teral hlgh vlslblllty areas are loc&d vrlthln 25 mlles of fie OVGI,A
bonndarles. All of tfrcse arcas hare b€sn ldsntlled In somo manrpr br rccreadonal,
erMlonmentd or mllltary Inbrcst MelHtlty ls a hlgh prlorlty In these al€as b p@d
thelr unhuen€ss. antl ls pobntally ft]€abned by ttrelr prodmlty b t|E OI/OA.

The John Mulr Wllderness ls locaEd alorg the rcrfiwest boundary d ttte
OVGA" Thls a]€a has been <les[nabd as a Class I area bytr EMmnnrental
Pr@cfron Agency (EPA br tF PrevenUon d Slgnlllcant D&rloraUon (PSD)
prcgram. Vlslblllty ard excsllent alr quallty are maJor concems for thls scsnlc ar€8 of
mountalm and iorcst

A s€cond Class I area, fte Dorp tand Wlld€rness Arca, ls locsd
appodmably 24 mlles south soutmrest d t|e OVGA boundary. Thls area was
proEcb<l lior its unhue geology and wllderFss stan s. Mslblllty ald gpod alrquality
agaln an vEryvaluable assets b thls a]ea

The Golden TlontWldetness Arca ls locabd on the soutfiwret bcundaryof fte
OVGA" Thls grca ls dedgnabd as Oass ll. Golden Trout fonnd In thle erca ate tlro
only frart nafin b the Slena Narada Mountaln Range. Pt@cton of thls a|€a ls a
malor concem br the @ntnued pr€senratlon of tfie Golden Tlout ard thelr natural
habttat

Tle l)eaft Vallelr Natonal Morument ls locabd apprcDdmably 15 mlles sest of
the OVqA" Thls arsa also holds a Cless ll deslgnatlon. Desart wlldemes8 and
geology are annng the many unlque qualldes tfiat hane been rccognlnd as rcedlrg
proHonlnthlsatea

S€t ffal drer nadonal perl€ end forcsts erc locabd wlthln 25 mllee d the
OVGA bountlarles; UF Klltgs Caryon Natonal Part S€quola Ndonal FoEst end
lrryo Nadonal FoEst Parts of tfp Inyr Natlonal FoGst ar€ locabd lnslde ttre OVGIA boundarbs.

The Depatfnent d DeGnse tras elel€ssed ooncem for alr qualtty and vlslblllty
In the F2508 Alrcpace locabd b fte souh d0F OVCA bd.rndades. The Chlna Leto
Na\ral Weapons Oenbr NWq b partally locabd wlthln the OVCA boundades. qood
atrnospherlc vislblllty ls a rcqulrement for ondnued fllght and rreapom bsfirB at the
NWC. As a rcsultof tfie severcduststomsfiom thedrybed ol Orens l-alo, opendom
at Chlna |ll€ a|€ gra€ly dfgcbd et least 5 and es olbn 8s 10 days p6r year d e ct
of about 50(),mO dollaF per dey In lost nnge tme. (Salrtdrnand, prh,eb com. 1SB)



Hlghway and alr fiaffic from Red Rock Carryon to Mono tal€ are ofEn serlottsty
hampercd by tE dust (Salnt-Amdld, prlvde com. 1988).

1.3 Alr CluallU Monltorlng

TIF Great Basln Unlfled Alr Polludon @nml DlsUlct (GBUAPCDI began
npnltorlrg for pardculabs In 1979. No long brm monltorlng had been cornplebd
prlorto 1979 wttnm the Great Basln Valleys Alr Basln (CBVABI. The @lffomlaAlr
Resotrrces Boad had conduc€d spot rpnltorlry througlputfr GBVAB ln 1972
ldentfflng pardalabs as the most lllely alr euality Ftoblem. Slne 1979 the
GBUAPCD has npnltored pardculabs fn 18 focations tttotghotttfie GlBVABfiom as
far norilr as Mono LalG to LltUe tal€ In the soutl.

Olnenty the GBUApCD ls nronibrlng pardculaEs at 12 locatons thntglput
Ute GBVAB. All trvelne locadons haw been modlfied b msntbr PM-IO. Th dtange
orer fiom TSP sampllng qpbms to PM-10 sampllng q6bms was ammfllslrcd over
several yeans. AppencllxA slrould be rcbrenced for lnonltorlrg perlods, Brd samdlrg
medpd changes br each slE.

1.3.1 Monltoring Network

PM-10 npnltorlng sltes located within the OVGA haw been dMded Into three
maln stbs and two secondary stbs that monltor the alr quallty to debrmlre
compliallct!. The Lorp Pirre slte was used for debrmlnlng Gpup I deslgnatftrn of the
Orens Valley arca Thls site ls located at 501 East l-ocx.tst SUeet on top of the
Soutlrem Inyo Hospltal buildlng anC has the toqgest rccord of PM-10 data In the
OVGA Two other monttoring slbs that have slrcwn high probablllty of otceeding the
PM-10 stardad based on prwiansly collecbd TSP data are the Keeler site ard tlp
Olarrcha slb. PM-10 sampllng systems ate cunenfly operatlng at both of these
locatons. Molations of ttre PM-IO stardard have already occurrcd at bottt the Keeler
and Olancha sibs since installaton of fte PM-10 strtstems. The two secondary
monlbring slbs arc located near lndependelrcs. These ftrc staflors dellneab the alr
quallty In tlre mrtlrem OVGA" Ptrrt-l0 npnitoring began attrcss slbs In June 1S8.
No PM-10 vlolations harre been docunented at either of thm focatons.

In additon to the monltoring rystem described withln Ure OVGA ttto PM-IO
npnltoring sibs outslde the OVGA will be used to compleb an up wlrd, dorrnvind
Efistem frcm Lorc Pine and maJor s<xrrces wlthln the OVGA" Tlrcse slbs ate locabd
at Darwln and @so Junctlon south of the OVGA boundarles.

1.3.2 Quallty Assuranoe Program

The Quality Assurarrce Prcgram used for tlre rnonitoring performed by Ute
GBUAPCD follows the guldellres lald otrt In fte Federal Regl$r and @lifomla Stab
Quallty Assurance Manual. Sectlon 4O CFR 58 of the Federal Reglsbr dlscusss
quallty assiurance lrccessary to assure data accuracy. To sttpflennntthls Informatlon



re GBUAPCD uses the Callfornia Alr Resotrrces Quallty Assurance Manual.
Equlpncnt operaton manuals dfrest the operatorc In the proper use of thelr
equlprnent Tltotough tsalnlng and supeMslon of alr monlbrlrg porsonnel oupled
wlth th frderal and state documentaton assures as compleb and accurab a data
base as pcslble. Tfp rcader ls referrcd to the abone descrlbed docurnenB to galn
turfier detalls of fiF quallty assuranoe prcgram utllzed by flrc GBUAPCD. Quality
essurenoe docurnentaton br data dlscussed can be obtalned from U€ GBUAPCD
Blshop offce.

7.1 Partlcufate Data Analysis

Partlcttlab data has been cottec€d at elght locatlons udtrln the Oweru Vafley
Gtottp lArea (OVCA. Most of Ure data collecbd st these elght focatons ls Tdaf
Suspended Paldculate FSP) data lt seems polntess ard wa,sGfrrl to lgmre such a
larye and lottg brm data base Iust because UF sfiandard charged to PM-10. TSP
data wlll be used to Hen0ff @uency of polludon eplsodes and to turtlrcr ldenfifythe
sourcesr d pollutants In tlre area TtE rcader ls refrned b Flgure 2 aN Appendlx A
for names and.locadons of pardartab sampllng locafrons dlscussed In thls SfP.

1.4.1 TSP Data

Analysls of the Total Suspended Pardculate (l'SP) data colles€d In the OVGA
since 1978 denpnstates two clearfacts aboutthe particulab problem @ppendix B).
First, the air quality in the arca is excetlent when the wirds do rrct blovrL Second, all
the sampllqg locations dovvn me Ovrens Valley beconre either up wlnd ordown wind
of partlcttlate soulces depending on tE wind direction. The llrst fact ldentilies the
problem as fugitive wind-blown dust The secord fact will aflorr us b identiff ttre
source or sources throughout the OVGA"

We have set tfrc Lone Plrc Monltoring Statlon as the mlddle or cental station
in the OVGA" Stations to the North ard to the South will be used as up wind and down
wird rnonitorirg locations frcm Lone Pine. Slnce the normal day-to{ay air quality in
the OVGA averages about 30 micrograms per cublc mebr (ug/rng), we will malc flre
assumption that any concentation re@rded abore 100 ug/rt3 b unusually high br
the area. Theteforc, all concenfrations lwrded above 100 uglmg wilf be scrutinlzed
to allovv us to lsolab the sout@s impacting the sample locatons. Profillng the Oruens
Valley frcm north to soutlr uslng conenfratlons recorded In the monitoring sysbm
running dovn the valley identifies the tocaUons of high and lorv particulate levels for
the two predomlnab wlnd dlrcctions, Sdltr and Nofttr (Flgurcs 3 throngh 6).

Peaks can be found at the Keeler, Independenoe #Tf , ard Blg Pine - 1 1 NtlW
monftoring stations. The Keeler location has by far the greatest frcquency of peats
during events. Profiles Eld b either gradually Incrcase ftom the norft to Keeler or
from the soutlr to Keeler. Comparlng wfnd condldons for each event blls us that the
up wlnd samples from Keeter are much lovrrer ln concentration approachlng the
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baclgrund of 30 ug/rffi. @ncentratons at locatlons dovmwlnd of Keeler arc
hlgbrthan baclgrcund, usually In tb hundreds of mlcrcgrams percr,rblc mebr.
Theefore, Keeler rnust be locabd near a very larye source d pardculabs. In fact,
Keeler ls locabd on the shorellne of q,rcns (Dryl [af€; 11O squap mftes of banen
sond, sll[ day, allcallefflorcscence and wabF.

Modrg on to the peak ldentllled at the fnCependene *TT monlbrfng focadon
(f,gurc 5 and 6), up ldeffi a @ndaf focal source smaller than thatseen rrear
Keeter. lmpacts do not otbnd much beyond re rnlC sample lrcaton or 7 mlles mm
the sounoe. Frcquency of occunerrce appears b be only one b ftyo dust eplsodes per
year. Thls source was ldentlfied In 1980 as an approxlmably qD acNB batren ar€a
locsbd dfrccty east of IndependEnce. TU,o smaller sourcEs wer€ Hentlfled
approxlmably .5 mfle and I mlles rcrft dtre sample slb. As slpwn fn flgurc 6 rccent
mlfigaton of fils area has led b vlolafrons of frre PM-10 standad durlng clearlng of
the land ard @nstnfcton.

@rfirulng noffr b Ute thhd peak locaEd atthe Blg Ptne - llNNfl/, thte
appeas b be a local s(urua sfmllar to thatfound near fndepencfence. tn fact, hoftetrcrr
therc must be tno pardculab sources lmpactng fils montbrfng slb. roaks can be
found durlng both noltr and souft wlnd perlods. The c{osest soulce to fte norfi ls tfp
Tlnemaha Resenrolr. When the wabr levef fn thls smafl resentolr ls lou/ered Ure
barrcn solls expose<l blow durlng urlnd e\rents. Thls condldon has been obserued on
many occasbns by CBUAPCE) staff. Alr quallty fmpact from ftls sqlrce has rct been
docunpnbd bEyond fu Independenae area.

The nronltodtlg ptoftles do not Indlcab tlrat the sources ldenttfied near
Independence and at Tlnemaha fmpact ttre Lone Pfne arca. Then wfiat sources
cause the hfgh concenffatiorc rccorded at Lone Pine when winds are from fie Nortl
and at Blg Pine - 11NI.IW when the whrds ar€ frcm the South? Obseruation and
photographlc docunentation collected by GBUArcD $aff haw lderfified the Offens
Valley floor east of the Orvens Rlver as a maJor sc,uroe. Thls arca wlll be explalned In
rpre de,tail ln the emfsslon Inventory sectlon.

In conclusion, TSP data collected In the OVGA shre 1979 ldentiff four mafor
pardculab source arpas In the OVGA" The llrst and byfarthe laryest ls the Oruens
(Dry) tal€ Bed. The second largest would be tlrc area East of the Ouens River frcm
Mazor.rrlca Canyon to Lone Pirp. Thlrd ls the dry floor qf the Tinemaha Reservoir
rrrhen water levels have been lowered. The fottfttt area ls focated iust east of
lndeperdence. These four sources wer€ large enough to stand out In the up wind
dovrmwlnd rnonltorlng system runnlng the length of ttre Orcns Valley. Therc arc other
sounoes withln the valleythat could rrct be ldeffied through the monftoring qlstem.
These smaller cumulative sources arc described In the Emission Inventory secton.

1.4.2 PM-IO Data

PM-10 data has been collected at two locations withln the OVGA and ttto
locations iust outslde fte OVGA Thrce of the locatons (Lone Pine, Coso Juncffon,
and Darwfn) began PM-IO sampling In March 1985. These thrce tocatons have the
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longest pM-lo record and arc endnuous throughf Presqn! exceptfor Daruln. fhe

Darwln stb was dosed down In Nonember 1986. Tlp foUrtr locaton, Keeler, began

monltorlng In October 1986 and ls In oper€
was co-lcabd wfln me TSP samplerfor rnt
TSP to PM-IO at tlp Keeler locaflon- The c(
19.16 wlft an R:squarcd of 0-985. All Keelet
doctl'Entlflfr?,ffiLtffi'8ffi-fS'ffi Sgffi,Hll3,,yrstheprevrousrv
dlscussed fSp C*a s6 (Flgurc 4 and Appendlx B). PM-10 dsta Indlcab th alr
quaffty S gerp alfy el,""llentwlth offimb-dus! eplsodes ocannlng pe{$lcqtry. rut
dust ripis&Ccorielab wtur lrcurly average wlrd speds at or above 20 mph- Tl€
maforbusteplso<les o@urwlren re Ovyens Dry talc ls locabd upwlnd of tlp
mo'nftoring siatons. Hlgh corrcenuadons recoded atthe Darwin (562 u$ngl and
Cco (1,17S ug/rng) monltorirU locatons atEst to the magnfttde of the lmeqct dg"t -
stormi ieavtnd hao,rens ta[e Bed hare over tarye airslrecls dovtrltudrd. Oottds of
vlslblllty-p6udng dust harre been observed and documenEd bV GIBUAPCD staff br
more Uian lOO niltes downwlnd of Orvens [ake. Tlpse clottds of dust dlsperse and
gtow tn Oepn and widh filllng entlrc valleys such as ttn Oapns, Salltp, Panamlnt
itrOian Welis, Frcemont, and enenpe valleys. Figurc 7 lllusilat$ the obsert/€d arca
of lmpactfidn Owens Lal<e dust storms. Vertical impact has been documenEd as
hlgh as 13,5O0 @t MSL (5) lt ls concelvable that under certaln condidotts Oafens
f-afa dust may be captrrcd ln fiont of rnorring troughs or withln tre Ft sfram and
tavel for hundrcds orthousands of miles downwind.

pM-10 dsta conflrm the problem ldentlfied from the prevlottsly collecte<l TSP
data. Molauons of me Federal itM- 10 stardard of 150 ug/mg have occuned at all four
pM-10 nronltorirE stations discussed in the preceding paragraqhs. The highest
violaton of i,lZS ug/r8 was rccorded at Coso Jurctlon on Aprll 2, 1S6. The second
hlghest, 672uglmq was recorded at Keeler on January 27,l9fiif . Both of ttpse
corrcenuations exceeded the Fderally established significant harm b hedft level of
600 ug/rn3. Follovylng ls a list of the number of PM-l O 24lror.rr standads exceeded br
the four PM-10 data bases frcm March 1985 through March 1988:
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Gallfomla PM-IO
24 Hour Standard

FO ug/nt3)

10

Federal PM-10 Tdal
24 Hq.rr Standard Sampleg

(150 udms) Collecbd

4 186
lore Plne

Keeler

Danvln

@so Juncdon

%

96

1gt

15

2

4

I

2

11

Note: Keeler PM-10 data calculated from TSP dat8.

Coso Juncfron I daYs Per Year.
ln regads to-rte reierat pM-10 standard, olfi€tls Dry Lal€ appears b

be the slngte maJor soul6Guslng viol"Uons of fte sandard wlUrln U€ ovGA

atd Great-Basln Valleys Alr Basin. ffir mai'
contrlbub b PM-10 vlotatons btrt do no
t.alc can cause vloladons in ttp slgnlftc
greabr than 25 mlles downvrrlnd. Standa
60 mlles do|l,wrv,rind. Vislbillty rcduction and conuibtrtion to violationst may occur

greater than 150 mlles flom the sottrqs.
ln rclation b the califomia PM-10 Standard, many of tlrc sources

ldentlfied In the ovGA couro cause violatolls. Banen areas thrulghottt.fre
OVGA Includlng dlrt roads and @mmunity emlsslons could cause violatlons. TJF

reader ls rcren€d b re embslon lnventory section for ldentificaton and

Oescriptlons of fte sources lnvenbrled In the OVGA that may contrlbttb b or

cause @lifomla Standard vlolatons-
tn summary, ne atr d""llty wtmn the OVGA ls otcEllent most d fts tme

rf Federal and stab 24 lrour stanclatds.
' these episodes, causlng rpre than 90
that the Orcns Dry tal€ causes, at all
PM-10 vlolatons Per !,ear.

@ncenffatons mor€Uran 25 mlles dovrln wlnd can go abq,e the slgnlficant
to health lerrcl for pM-lO. essumtrg a vlolaffon lmpact alea of 60 mlles fte

health of npre than 4O,OOO people ls affected by thls one sdlrce.
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1.4.3 Particulate Gomposltion

Umlbd elemental analysls has been completed on Padculab samples
collected In the OVGA" Analysls was complebd on samples colfec€d for tlp
UC Davis, Alr Quallty Group qodcer Nuclear Laborabry Fport tfled 'A Sfildy
of Ambfent Aerrcds fn ttre Os,Bns Valley Ansa' ln Novernber 1979. The UC
Davls rcport ldentfled suffabs as a tuza-rdous compannd assodabd ulUr
Owens talte dust (a The Gport corcluded that fie Callfomla Sulfab Standad
(25 udrn3l was belng otceeded near the lale. Report calculatons Indbabd
sulfab concenbations would be 513 ug/m3 at Keeter, and 10.7 ug/mg at lone
Plrp duriry an Orens Lakp dust storm.

The Callficmla ARB began suffab analpls on lom Pfm Ptf-lO fi],brs In
1984. Data b present Indlcab ftat sulfaE concenhadons arc elevabd durlng
otrcns talc dust eplsodes. The @llfomfa Sulfab standad was oceeded onoe
on March e 1985 with a colrcenUadon of 45 ug/rn3. Elevabd corpenhafrons
wer€ oberved on January 27, 1987 (18.9 ug/m3) and February ?- 19gI (165
udm3l. Average baclcgrcund sulfaE correnfiatlons run In ttp 1 b 1.5 ugrtn3
range.

Analysls on I KeEler TSP samples collec€d In 1982, 1983, and 1984
Indlcab ffiat sulfate ls a mafor component of Ouens Lal€ dust events. The
higfest sul'fab onceneadon was 1,575 udmg (13 percen$, 8od the lq,rest
concenFstion was 2.97 udrng (O.47 percent). Remwiqg &e hlgh and low, tre
average sulfab concenfiation for the remalning 6 samples was U.7 ug/r8 or
11.6 percent of the total sample massi. Sodlum averaged 15.4 petcent and
chlorldes averaged 3.8 percent of the total sample. A large percentage sf the
samples' mass was presunred to be carbonates, hlt carbonab analysis was mt
complebd for tlre samples.

1.5 Meteorological Data Analysis

Fqrr rneborologlcal stations have data bases long enough and compleb
enangh to analge for ldenfflication of pardoflab scxrroes and @uenqr of dust
events within fte OVCA" The stEs from north to south are Independence,
Keeler, Darwin, End Olarrcha Tlee four locatons surrcund th mafor
pardculab source (otrcns tal€) ard the Lone Pine sample staton.

Wind thrcsholds lressaryb loft dustfrcm fte Outens Lab bed have been
docurnenbd byWesbc durlng the phase 1 studles and bytte GBUAPCD. The Wesbc
rcport identfied a 15 mph lrcurly average as the threshold speed for'fluff ' aleas and
25 mph for sand npuenpnt GBUAPCD has monttored and observed slgfficant send
and dust trlclverpnt at wlnd speeds In the 2O mph Instantaneous range. EPA ltbraUrc
has ldentfied afr mph lrurly average as a thrcshold for dust enffalnnentfrom
fugitive souraes. (8) Thercfore, I thrcehold speed of 20 mph and above was
consldered the speed neqessary to prcduce slgnificant quarfities of dust frcm the
Orcns [^ale bed (Appencllx C). Wnd data was reduced to 24 trcur prcvalllrg
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directlon, total hours 20 mph and above, prevalling dlrectlon for hours 20 mph gttcl
abo/e, i+ lrcur average \ilnd apeed, ar;d time of oaywlndsw€l€2omphard'
abor€, expressed fn mllttary tlmo.-Days 

that had 
"*rr"g; 

nourfy wind speeds of 20 mph or morc wBl€ placed Into
two caegbrles: a mlnor &egoty for days when 24 hotrr average wlrd speeds
and total lrculs, 20 mph and ;bo,e, w€te below the average calculabd for all
windy daln; and a milor cabgory for the sams wlnd data abof9 thls average.
An assurirdton wlll ba made trai the lirst category rcprcsents pobn0d mlmr
dust errcn$ and fte second poEndal mafor dust e\renB. The avrBrage was
calculabd ftrom the compleb2O mph and abop data base at each monltorlng -
site. Flgure 8 strors tre @uenci ofwirdeplsodesfor each slb.Assumlngsoll
condltons werc farrorable for Oust entralnment thls wlnd frequencywottld also bs he
madmum poEntalfrequency br dust eplsodes. The wlrd rcse slpwn at eactr slb
Indicabs ihe prcdomlnab Otrectons for 20 mph and aborc wlnd eplsodf. TIE trito
numbers locatid next to each wlnd Kxp arc the number of days with wlnds 20
mph and abop out of t€ 1,OEl5 days frrom gA5 through 3lEl8. The top number
re-presents ttre btal numberof mlnorwlnd e\rents, and fie botbm number reprcsents
nb toAl number of mafor wlnd e\rents. Therefoie, ff tue assume wlnd evente rcplesent
potential dust episodes, lf soll conditions are corect then Keeler potentially _
bxperienced 11T mlnor dust eplsodes and 5.5 malor dust eplsodes between March
1985 ard March 198E.

Figure 9 graphlcally illustrates the monthly @uency of pobntial !t!gn wind
errents for the Orvens (Dry) Lake H. Thls graph reprcsents an average of the 20
mph and above data bases for the three rneteorcloglcal sftes located around the lat<e
bed. Nob thatthe rato between total hours > 19 mph and total dal's witl winds > 19
mph changes slgnlficanfly around Aprlf and November. The ratlo is greaEr during the
months frcm Maythrough October, and small during the months fiom Noember
through Aprlt. The hlghest frequency of dust episodes conelates wlth the smaller ratlo
bea,veen total hours and total days from November through April. lt can be assumed
that dust loftiqg would occur durlng these wind events lf surface soll conditiors ( dry,
uncrusted, loose, exposed,etc) wete conect

Ana[zing the lror.rrfy occurrences of N mph and abole wind speeds can
trelp us ugCerstanO ffie poprlaton lmpacEd by dust events. Flgurc 1O lllusffiaEs
an hourly frequency dlstrlbllton for 20 mph and above wind speeds. This graphlc
Indicates that the aftemoon lpurs have the highest pobntial for dust evenE to
occur. Thls also conelates with fte peak period of populatlon mot,elnent wiftln
and sunoundlng fte OVGA Stagnation of Orvens tal€ dust clottds has ofrn
been obsenred urhen the wlnds qulckly dle down In the early evenlrg hotlls.
Evening Inverclons and calmer conditions can hold dust clottds within the
vallqp anC canyons for extemed periods of time, @lrcenfratng the lmpact
These condl0ons haue led to the Erminology 'Keeler Fog' within the Keeler
anea. The longest documented continuous dust eplsode In Keeler lasbd for
approximably 34 hours from 200 AM April 25, 1985 to 6:00 PM April %, 1985.
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OWENS I.AKE TOTAL MONTHLY WIND EPISODES
Lone Plne, Keeter, & Olancha Data
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Keeter rneteorologlcal data lndlcaE that eplsodes In ttre 15 to 20 lrour duratign
range occur several tnes per !rear.

2.O Emlsslon Inventory

An emlsslon Innentory was completed for the endrc OVGA for poin! and
area pardculab sorlnqss. Emphasls was placed on emlsslon soulces within olre
mlle 6f sample locafrors. Due b t€ lack of polnt soutces (lttclusfrlal sources)
and fte rurit nafurc of tlp arcq polrt sqrces were not emphaslzed. l-ocal
alea s(urces (banen lant, rcads. vehlcles, eb.) wel€ scrudnlzed in morc detail b
lsolate blas tri Ure up wlnf donrnwlnd monttorlng approach used thtottghort the
OVGA" Solllng t1rpe and coloraton on sample fllbrs w€l€ examlned ctosely to
trelp locaE lrnentorled s(utces. Wnd direcffon durlng the sample perlod was
als6 used In ldentfflng the mafor con0lbudng source for each partict'tlar eplsode
monitored. The emlsslon lnnentory was used as a valldatlon pocess for the up
wlnd dovrnrwlnd monltorlng rcstrl,B dlscUssed In tfie Alr Monftorlng secfion.

2.1 Methods Used for Emlsslon lnventory

All polntsources mustobtaln an Alr Quality Permltfrom Urc CBUAPCD. Flle of
sources lpldlng permlts wlth ths GBURpCD lnclude emlsslon levels for each
scf,trse. Most of fte emlsslon levels are calculated emlsslons uslng tlre
Compllation of Air Pollutant Emlssion Factots, AP42 Wbllslre<l by the U.S.
Environnental Protectlon Agenqr. (8) None of the sdlrqes wlthln tfF OVGA have
recolds of sampled source or stack bst emissions. Due b fie small size d Ure
operations and dlstance from sample locaUons, ntodellng of the emlsslons wasl
not necessary b debrmirc impact

The mettro<l used for ttp area souroe emission inventory fdlorved th
method used by tte GBUAPCD for the Coso Air Quality Baselire Dsta
@llection rcpoft for the Coso (Knourn Geothermal Resource Arca (KGRA). (9)
Pobntial sources greabr than 1f2 acre in slze w€re located and doqtmented
wlthln one mile of each sample locatlon. Mafor areas greater than 5 acrcs or
obsenred dust prcduclng arcas within firre miles of $e sample location werc
also documeJtH. Each at€a was ranlcecl according to pobnUal to produoe
emlsslons during wind events. This rankirg was a subiectve deterdnation
made In tb field ,ry GBUAPCD staff. Factors consldercd In the debrminaton
werc surface crust sfiengft, b)ttlre, avallabillty of materlal, expo.sure to wlnd
fetch, dlsfurbance pobndal, and arca of source. Soutceg w€t€ ranlcd with a
(H) high pobndal, (M) moderab potental, and (L) lorv pobnflal. All soule
located beyond a one mile distance frcm tm sampllng staflon ranlccl (M) or (q
were excluded as sources that could rrct slgnlficanty lmpact the sample
correnfrations collec€d at ttre Lone Pine slb.

Surface soll samples were collected at each soutce located withln one
mlle of the sample sib. Samples werc collected accotdlng to prccedures
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descdbed In the Flnal Guldeline Procedurcs For Emlsslon lrnrentory of PoEndd
Fugltlve Dust Soures In the Ovnens Valley, EMSll3Oez2ElFR, p€parcd W
ErMronmental Monltorfng & SeMoes, hrc., Aprfl 1986. SllUclay percertage was
detsrmlned for each sample collected to help In pobntat ranklng of the source.
Soll bxUre and coloradon werc comparcd to fte mabrlal collecbd on th
sample lllbr.

2.2 Polnt Source Inventory

Ths polnt sourco fnvenbry was btolcn Into tno c@orles; a hlgh
emlsslon ca@ory of sources wlth pobndal emlsslorur grcabr than 100 brs per
!/BBt, and a small cabgory wlft sources bEt*een 25 and 100 bns per !,Ear
p@nflal emlsslons.

2.2.1 Sources

Only one sounle wlft pfrntd emlsslors greaFr than lOO tons per year ls
Iocabd wlthln fte OVOA That source ls Blg Plne Dlstrltubn locebd lust sou0t
of Olarrcha. Blg Plne Dlsffiffutors ls a clay and tafc mllllry and bagglng
opera0on. @lculabd emlsslons and detalls of the operaton can bo tuund In
Appendlx'D. The nearest sample locadbn b fils facllity ls Olancha, locaEd 2
U4 mlles b the nortr. The Lone Plne sampflng sfb ls focabd 23 112 mlles to
the norlh. Thls faclflty operabs on e seesonet and as rpeded basts. Operatons
arc spora<llc based on product demards. Based on tts sporadlc operaton
scfierlule, emlsslon analysls, and dlstance, thls faclllty could ne\fer cause a
vlolaton at the tone Pine monltorlng slE. lt ls posslble that the Olarrc-ha stb
couH be lmpac€d by thls sounoe. ft ls hlghly unllloly that thls slngle s(rutce
cottld cause an amblent vlofaflon at the Olarcha slb.

A dlspercion rnodel was run on tle Blg Plre Distrlhrbrs opera0on b
esdmate area of lmpact Tlrc @llfomla Air Resources Board Gausslan Model
PTPLU was used for this analysis. Rosults arc slpum In Appendix D for
rcGlence. In summary the moclmum PM-IO conceffiaton 1gT rn€lbrs downwlnd
at 3 mph would E 72 ug/n8. Thls source ls not corsldered to have a major
lmpact on PM-IO concentradons monitorcd wltlrln t€ OVGA.

2.2.2 Sources

No sources llfrru thls cabgory wrere found wlthln UF OVGA" Ttto
pobndd polnt sources wet€ ldentlffed fn the Mazourt<a Canlon enea. However,
one has been under ArJmorny b @nstrust for npst of the data base peilod. A
has been obsenred by fte GBUAPCD staff on numerous occaslom as rct In
operaton. Dlscr,rsslons wlth tlre company conllrm that the faclllty'has not
operated during thg data base perlod. Th second potential source, a gold and
silver mlne, has fust begun In early 1SB to apply for Authorfty to @nsntct
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permlts. lt also has not operaEd during the data base perld.

2.3 Area Source Inventory

Several area sdrrces were ldendfied within the OVQA and direcfly otttslde
the OVGA boundaries. Figure 11 locaEs tlre arca sdrrce$ of slgnlflcance,
ldentfied wlthln $e OVGA . loklng at the sources ldentified dlrecty alound the
lone Pine sample location Indlcabs a possible local lnfluencs or @ntid
lmpact A dift drlve around ttp Souttem Inyo Hcpltal bttlldlng, an erprgercy
hellpo( and barren areas wlthln the fields around the sib cottld all lmpact
PM-10 correntrations coflecbd.

Soll color characterlsflcs and solled filter color ard mabrlal observatons
were used to help determine locallzed lmpact Soils from the hellport and driw
werc a sandy gravel soll, tan In color. Both arcas urene exbnshrcly covered
wlth a surface gravel with gralns approxlmately 0.1 cendmebr In slze. Dust has
rrcVer been observed blowlng ftom elther arca durlng hlgh wlnd events. A
lrellcopbr was observed landing at the hellport on one o@aslon. Dust was
observed btorvlng from the hellport wlrlle ttre helicoprer wast ln operation.

The barrcn arcas locabd In the surourdirg lields are Inbrmlxed with tan
soils slmllar to the hellport and darker gray solls. The darker gray soils have a
liner tex[rre consisting of sllts and organlcs. These solls arc much morc- 
susceptlble to blowing during wlnd events lf not covercd with vegetation.

Wnd directions, wind speeds, filter soiling coloradon and descriptlon for
the four Lone Plne violatlons arc Indlcated In Table 1. After closely comparlng
Urse data it does rpt appear that the local sqlrces dirccty around tfe sitB
contributed to the violatiolrs recorded. The S2€5 violation occuned during a
north wind event FilEr colorations and soil characteristics con€spond to the
fugldrle dust soutces located along the Orvens Rirrer and East slde. @rrcla0ons
for the 5-2G86, 1-27{j7,2-2€J7, and 1-16€8 samples ldentify the Oruens(Dty)
tal€ as the maJor sounoe.

2.4 Source Concluslons

lndustrlal polnt sources within the OVGA haw an Inslgnlflcant lmpact on
the alr quality. Very fenv Industrial sources exlst and all ate locabd many mlles
from the sample locations. Smaller point and moblle sources, such as wood
headng sto/es, lrrcinerators, and vehicle traffic do confribuE b baseline
concentatlons, btrt could not cause sporadic episodes durlrg wird events that
conetate with ttp violations observed. Community sounces lmpact the air quality
on a dally basls and would lmpact the sample concentratiors during stagnant
meteorologlcal conditions with low wind speeds. Tlre annual average ard dally
concentrations recorded do not indicaE a community or typlcal Industrial
pollution problem.
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AI{ALYSIS SUMI,IARY OF FOUR TPNE PINE VIOTATIONS

Date PM- 10

Wlnd
D1r .
ws> 19

TotaI
Hours
ws> 19

Fllter
Color Descrlptlon

03-02-85

0s-20-85

oL-27  -87

01-16-88

239

159

]-78

L72

NNW,N

s

SE

SE

6

5

tlght
Brourn

tight
Gray

tlght
Gray

Loose flne
so i l .

Loose flne
sol l .

Loose flne
sol l .

Note: Total hours WS
Meteorological
19 mPh.

) 19 mph determlned from Keeler and Olancha
data !f Lone Pine wlnd speeds did not exceed

Surunary of Lone P1ne Vt.oJ-at1.ons

Tab].e 1
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Five maJor sources of partlculates weru lden^rilfled by iiiu emission
inventory. The largest souroe, tlrc Orens Dry Lal€, causes the mafority of
viotations and ls the slngle source that causes the alert level and signlficant
harm to health concentratons recorded at all sample locations. The second
largest potential source ls the desert area found alorp the eastem Owens
Valley from Mazourka Canyon to Lore Pine. Included In thls source cabgory
ate many small banen areas througtrort the OVGA that confrlh'rb to the
padc1rlaie problem when wird speeds exceed the 3O mph thrcsbld. TIle thlrd
ard fourur laryest sources contrihrb similar quantities of pardculaEs when
exposed to wlnds. They arc Tlnemaha Reservoir and the lnCependenoe Spriry
Field. The Tlnemaha nesenplr contrlbubs laryer emissions as the rcseruoir ls
lowercd. Annual uegetation on the Spring Field arca reduces the lmpact of thls
area for shoft periods during vret !,ears. As vegetation is removed laryer
quantities of dust blorr flom this area. Dirt roads during wind events both from
venbn taffic and dlrcct wlnd bloum emissions make up the fiffi laryest source
of emlssions. Table 2 lisb and ranls the sources of pafticulabs within th
OVGA.

Based on the ldentification of sources and ranlclng, only two pafticulaE
sources cause violations of the Federal PM-10 standard at the Lone Pine site.
One ls Owers LalG and the other ls the area east of the Owens River. The
area east of ttp Owens River ls a natrral dust-produclng atea undistttrbed by
man except for roads, grazing, and early 190o's uses. Redtrctions in the high
Lone pine concentrations that occur during north winds would have to come
frcm reductions In dirt road, areas with damaged or rcmoved vegetation, or
@mmunity emissions. lf all three of these man caused emission soulces werc
controlled, concentrations at Lone Pine would still exceed the PM-10 standard.

The largest emission source of the potentially controllable sqlrces, tle
Independence.spring Field, is currenUy being mitigated through the Inyo @unty,
Los Angeles Elepartment of WaEr and Power groundwaEr pumping
EnhancemenUJrliiigation agrcements. These areasi al€ being revegetated by
lrrigation, eliminaiing the dust probtems documented in prcvious years. Several
Enhancement/tvlitiga[ion proJects have already been implemented, reducing dust
emissions from ttrese ateas. Emission reduction from these areas has been
obserued at gg to 1OO percent control. lf the Enhancement/Mitigation projects arc
abandotled, the GBUAPCD will pursue continued dust mitigation prcgrams under
Heafth and SafetY Code 4816.

Lone pine violatons from the south can only be reduced by rcductions In
the emissions coming from the Owens Dry Lake. Suggested controls for this
source will be discussed in section 4.0-

g.O Literature Review of Worlc Completed on Owens Lake

Several documents can be found discussing the air quality impacts,
geology, soils, and climatology of Owens Lake. Wnd erosion and agricultural
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RANKING OF PM-10 SOURCES WTHIN THE OVOA*

Rank Source

I
I

Number of 24 Hour*t I
Vlolations I

Caused bY Source I
I

PotentLa].
Populatlon

Impacted
by Source

State Federal

1

2

3

4

5

6

7

8

9

1-0

11

L2

13

L4

Owens (Dry) Lake

Owens Valley

Tinemaha Res.

Ind. Spring Field

Dirt Roads

Res. Wood Heatlng

Witd Fires

Residential Burn

Controlled Burn

Waste Dumps

Grazing

Auto Traffic

Constructlon

MinS-ng Operations

73

.4

1

2

0

0

0

0

0

0

0

0

0

0

46

1

1

2

0

0

0

0

0

0

0

0

0

0

4L,29O

2,gLO

800

800

2 ,860

3 ,  088

3 ,  088

3 ,  088

3 ,  088

2 ,960

3 ,  088

3 ,  088

3 ,  088

20

ft Estimated, using correlation of upwind, down wind monitoring and
size of source documenLed during emission inventory.

tcf( TSP and Pl1-10 daha from Jan. lgES through Mar. 198E.

Table 2
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documentation can also be found disanssing dust problems simiiarb those foniffi ai
Onrcnslat(e. This literature mriew does not Inbhcl b discussthescientincfibriry
of docttnentaflon assocfaHl with wfnd erosion. The SIP tre restraints do not allow 

-

for extenshD lesearch and ftbratrre rwlew at thls flm,s. More elaborate llbratrre
revlew ls recomrnended prlor to derrclopnnnt of specific mi0gatlon prograflsi.

The SIP rcvlew wlll foctts on docurnents leadhp to or dbcussiqg midgaton
bchniques for Otens Lake. The dlscr.rsslons wlll tb-separated lnto ttJo
categgrles, Discttsslon of Sfrtdy @ncluslons and Disctrsslons of Mltgation
@rpluslons. Siltdy dlscttsslons will relab b U€ ptrplcaf setdrrg or conOitions of
Ourcns tske that must be addressed to select a suocessilirl mltigaton. Mltigation
discLtssiors wlll addrcss ac'lual srrggesbd or bsbd mfUgation ttreode or
prcJecG. Fhrs docurnents of Interest wlll be revlevrred and corrcluslors discussed.
They are lfsbd below for rcfrrcnce:

WESTEC SeMces, Inc., -Results of Test Plot Sfi.rdles at Owens Dry Lal<e, Inyo
@unty, Califomla' Pteparcd for Stab Lands @mmlsslon, March 1984

Cahill, T. A., B. H. Kusko. 'Study of Farticle Episodes at Mono [al€' Prepared
for Califomia Alr Resources Board, April 1984, Alr Quality Group Crocler
Nuclear laboratory, UC Davis, Contract t* A1 -1Q442

St-Amard, P., L A. Mathews, C. Galnes, 8rd R. Reinkirg. 'Dust Storms Frcm
Otens and Mono Valleys, Callfomia' Naval Weapons @nten NWC TP 6731,
SepEmber 1986

Cochran G. F., T. M. Mihevc, S. W. Tyler, and T. J. Lopes. 'Strdy of Salt Crust
Formation Mechanisms on Owens (Dryl [ake, Californla' Prcparcd for l-os
Angeles Depar0nent of WaEr and Povrer, January 1988, DRI Wabr M.rrces
@ntet Pubfication * 41108

Lopas T. J. 'Hydrology and Water Budget of Owens LalG, California' Prcparcd
for Los Angeles Deparfrnent of Water and Power, January 1S8, DRI Wabr
Resources @nbr, Rrblication # 411OT

3.1 Discusslon of Sturly Conclusions

Study conclusions related to mitigation of Owens LalG werc dweloped
during the Desert Research Institute (DRU, Study of Salt Crust Formation
Mechanisms and Hydrologty and Water Budget studles. Eloffi sfudles were
compleGd during the same time period, fiom April 1986 to January 1988.

TfE two studles were danelo@ for the I-ADWP and GBUAPCD in an
effort to ldenfrfy the ptenomena of salt Tluff formaton on the Ot^,ens l-af€. Salt
Tluff, a flne powdery whlte sufface that danelops on the lake becl, causes
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some of the worst and most unhealthful dust evenB assoclabd wim the lale'

Thls .fluff develops only Ourlng certain times of the year when soil and

meteorclogical conoitio"b il rignt Evaporation 9.f molsflrre fiom the surface

allows caplllary rise of brlnes trom uelow the soll sufface to brirrg salts to the

surface. gpntinued dehydration of the brines at tlre surface and changes In

temperature prduce a salt Tlufr or crust Production of this'fluff b aggravabd by

continueo weiti1g 9n an intrequent basis and cold dry wlnds. Because of the very

fine nature of the salt Tluff; winds less than 15 mph can produce dust stom*t

carrying this fine maprial for grcat distances. (4)- 
rne Hydrology report identifies sarcral geomorphic envlronments across

the surface of Orens Lake. Tfpse environmenc Oecome critical when chooslng
and implem*ting potentlal mltigaton measures. Dust emisslors frcm sand flats
as opposeo to salt pans may 5e quite different, rcquiring completely dilercnt
mitigation apprcach;. Senen different georrc,rphic envircnments were identified
In the Hydrology rcporu sandflats, salt crust mudflaB, beach ridges, dunes and

megaripples, salt pans, and spring mounds-
Three maioi conclusioni are staeo within the Hydrology rcport th"!

dirccly impact ine setection of Owens Lake Mitigations. All other conclusions
found in the report help clariff the relationship Uetween climab, hydrology, and
geochemistry.

First, iimit"o aquifers extend up to two miles into the lake. The
Cottonwood Creek aliuvial fan and tne fan south of Keeler have the highest
potential for development. This identifies a potential source of water for use in
theorized teaching inO plant inigation mitigition progrqms. However, both aquifers
harre not been defined as to size anO quantity of water available for extr:action. Futtter
sh;d6s of the aquifers is necessary beiore production of the aquifers can go forward.
lmpacts on locai users of the aquifers must be addrcssed.

Second, the difference in permeability between alluvial fans and lake
clays plays an important role in the locatioh of springs around the periphery of
the lake. Location of potential drainage systems depends heavily on this
information. ldentification and control 

-ot 
abas that currcntly arc unaccessible

reties heavily on the identification of groundwater and sprlng water movement
Third, salt crust distribution is contolled by spriqg and surface waEr

drainages and flow patterns onto the lake surface from the sunounding
mountain ranges. tirainage and vegetation projects rely heavlly on knowing the
sour@ of sad concentration on the soll surface. To control the surface salt
problem you must first know the salt distribution sptem orrcr the lake bed-
Areas wiin heavier salt @ncentrations may harre to be mitigated completely
differentty than areas with lower concentrations.

Two major conclusions were derived from the DRI Salt Crust Experiment
Both again direcgy impact the decision making prooess fur developrnent of
mitigations.

First, the deposition of thin layers of wind blown sand and silt over large
areasi of the lake ired may be incrcasing the capillary rise of brines to the
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sufface, thus gMng rlse to heavler surface saft fluff formaton and larger salt -
dust concentratons. Tlrls rclabs to the need for conbl of sand and sllt arcas
of the lal<e. Gay ar€as or sllcks may nd be a dust problem lf sands and sllts
can be ltept off the surtace.

Second, lowerlng ttre groundwabr table by rumplng (as a mltga0on) rnay
be lmpractlcal due b t€ lmpermeablllty of the clay solls o\ter rnos of t€ lalc
bed. The hlgh salt concenbatons found udtrln the clays could support condnued
waporaton of salts at the surfaee wltlrottt capHlary riso of gtoundwabr.
Prcclpltaton could dlssohp sufllclent quanfrdes of salts ard allow lnovenpnt to
fte surface and waporadon.

In summary tlrerc arc marry dlfbrent frlprcloglc, geopfrysbal, and
geochemlcal fac.tors that must be addrcssed beforc ldentlfylng and lmplernendng
arry pardanlar mltigaton measure on Orens Lal€. Each arca has lts own
slgnatrrc and slze that rurst be ldentfied beforc lmplemenfng lape scale
plqecb. Sfudy corrcluslons fourd In one locatlon may not appfy In o0leJs. A
close hardson apprcach ls necessary for success.

3-2 Discusslon of Mltigatlon Gonctusions

Tre document 'Results of Test Plot Studles at Orrens Dry Lake, lnyo
County, Calibmla' (WESTEC Strdy) expressies concluslons relabd to direct
testng of firrc separate dust mltigation techniques. All five bsts ttlerc done on
very imall scate plots wlthln tlp same arca of the Owens [ake. The sfi't<ly plgt
toclton ls shown- In figure 12 Results of the ffi are discttssed on pages &1
through +17 of the docurent

@rrclusions for rregetation strrdies irrdicated that Disffchfis spicata -
(Saltgrass), Sarcobatus Grmictrlatus, (Greaseurood) and SPotobolus airoldes
iOropseeOi showed the best surlval rates, whlle Tamarlx aphylla Oamarlx) ancl
AUtpiex penyt (parys Salthrsh) had ttre poorest The results Indicabd that
sand abiasi6n bonOttons and small plant slze may have been fte maior cause
for mortallty In the Tamarix Sand abraslon along with stem rct led to the
mortallty of ne Saltbush. Soll sallnlty was not consldercd a maiol factor In
mortal1ti of any of the ptanB. There was a notceable reduction in growth for
plants ifanteO OirecUy vntUrln the flner lake bed soils as opposed to sandy. solls.- 

ftrese colrclus6ns lndlcab that rregetaton could be supporbd dlrecty on
me hke bect. Drainage of surface salts and alkalts wottld be an lmportant first
step. protecfion from sand abrasion and a fiesh wabr source wottld be needed
to bmplete the necessiary factors for plant sulvival. The most useful species
tested ior use as a mltigbtion would be the Saltgrass and Tamarix. The
Saltgrass would allow giazlng In the arca and dlrecfly contol the soil suffaces
troni blorying during wi-nds. famarix could be used to break wind Etch arud stop
sand Uanspoft across the surface. Ftom Ure WESTEC Silrdy itcan be concluded
that Saltgriss can be grown directly on the lalce bed surface lf a frcsh water
supply corrlO be ldentllied arxC salts werc leaclrecl from the surface' Tamarlx
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could be grcrm wlthln rnorc sandy solls lf a fieeh wsbr supply conld be ldendfled.
The se@nd mldgadon bst lm'{ilved tl€ use of sand farrces as a way b

conm saldon aqw the lalo bed. WESIEC str<ty realts condud€d tut sand
and ellt motlry acrcss tlr lal€ bed can be cap,t[€d ry use of thr€s or furr
foot snow frncee perpendlcular to 0€ wlnd dlrccton. lf you am looldrE at
quantdes of sand captrrcd, a slngle Gnce $rsbm captrEs the laryost volurp
tor the dollar. lf you ate looldry fior capfuted aand stablli$, a parall€l Fnco'
Efsbm In the 5o to 75l@t ruBe glves !,cu tho b€st sand stablllv br t|6
dollar. Sbpd6 saltaton acrrc tfp lala grrface wlth sand fences nould lmrchre
tfie compleb captuE and colrtol d all fte sand anllable br trarcport

A Phase ll d $a WESTEC Stnly sand &nce apprcacfi ls annanUy In
plogl€ss b dsbtmlne horv mucfi ferclng $ould be needed b conuol all fte
saltadon pKroess o\rer tlE lalc bod. Thls pplect b schedulod br compledon In
Se@mberl$. Prcllmlnary data Indlcab thEt saltn0on ls a malor problem
withln several areas of tts la|o. The Phase ll sand bnce ooncluslors wlll be
ndllzsl by czuAPcD b finallzo tfp <leclslon on ue amcunt of tbndng $at wlll
be udllzed br mldgadon on owpns [als.

The ftlrd mldgaton bsbd by t€ WESTEC Strdy was the use of leachlng
to reduce the sallnlty wfthln thE upper surface of soll. @ncluslons Indlcab
leachlng nwld not be feaslblE dua b the lmpermeablllty of tte lalc bed clalrs
and sllL llow€\rer, typlcal rFrrds for leachlng clays wBr€ not withln ttn scope
of the proiect lt ls sdll poeglble that fuffter bsdng d dralnage an<l leachlng
bcfinlques may be successfr.tl. Thls ls especlally true br otlpr areas of the lalc
that have dlrerent soll characbrlsdcs and el€vaton gradlentB.

Ttp |hlrth mltigafion bchnlque was tfie use of sufface chemlcal
appllcatons to modlry the sufface characErlstics to ptoduce a permanenty hard
crust Thrce dllletent chemical steblllzerc lve€ used in tfie bst Ona was
magneslum chloride and th6 d|er tlvo uerc plasffc polymers. ResulB Indlcabd
that none of the thrce stablllzeF prcduced a crust aIry hader than tte ndtral
lake bed crust

FurthEr bsdng d chemlcal stablllzErs uterc condu@d In ths Phase ll
prolect Prcllmlnary Gsults lndlcab the same condltons fourd In t|9 WESTEC
SUdy.

The frtth mltgaUon Est lmrolwd the use of cross tes lald acrcss the lake
bed surface to captrrc wlnd-blowr sand for labr plantrp of vegetaflon.
@ncluslons wet€ that sand dld accumulab atound tl€ cross tles, b(tt
accumulabd sand was nd stable enough b support vagetadon. As winds shl&d
from south to north, sards rrculd s@ur and blow to the oppostb sldes of the
ties.

The 'Strdy of Pardcle Eplsodes at Mono [al€" (UC,Davls) Gport ldenffles
ore pobndd mldgatlon bchnlgue that was ldentfled urder natrral condlUons at
Mono Lalc locabd rpar l-ee Mnlng, Callfomla. Thls bchnlque lrnlolves the
placement d some typE of wlnd barler perpEndlcular to tF wlnd dlrccton b
b|€ak the natural occunlng wltd Gbh fiat produces dust from tle ol^,ens and
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Mono exposd dry lalc becls. The UC, Davis report suggests ttre use of waEr
banlers 2 mlles wlde and 6 miles long perpendhular to ne wlnd, runnlng frcm
the shorelire to ttm center of Owens [a'f,e. Water would be held withln bermed
areas slmllar to the rlce farmlng megpcls used ln tlre San Joaquln Vllqt The
rcport also dlscr.rsses tre pdir6trnv of using Fnces pePendlcular b he wlnd b
prcduce a surface roughnass effect to reduce wind strear at the surface-

The tecnnhue oi breaklng the wind fetch or surface strear cottld produce

maJor lake bed einlssion reduaions on Orens Lake. The mafo{ty of the dust
epi!,pOes from the Ovrrcrs Lake occur during periods of hieh wlrds modng from
the north during frontal passiage. Tlrcse wirrds produce hlgh surface speeds as
grcy move acfis tfre birren [ake bed nrodng any lgoge mabrlal on th
surface. Anvll shaped dust clotrds are ofien obsen Bd stardrg out small and low
to ttre grcund and rising and grou/ing in size as they ryre dorvrNvind. These
fetches of moving particufates ind winO can be broken with any change in the
surface roughn€Nls;.

The n€Dc report dlscr.rsslng potential dust mltigauon bchnlques for owens
Lal€ ls ttre 'Dust Storms From-Onens and Mono Vallerys, @lifornla' (St
Amand) report complebd In 1986. This rcpoft lists and discusses 11 pobntal
approabtrei to mitidate the Orens Lal€ dust problem. The 11 aPprcaclres are
as follows:

1. Do Nothing.
2. lnterfere With the Wnd.
3. @ver the Playa Wth Sand.
4. Encourage Vegetation and/or Rwegetation.
5. Flood the PlaYa.
6. Coat the Playa.

.7. Treat Wth Chemicals.
8. Stabilize the Blowing Sand From the tal€ Shotes-
9. Clean the Playa by use of Polders-
10. Lower the Water Table.
11. Combine Polders With Groundwater Lowering.

The number 1 approach obviously would not achierre a reduction or
compliance with the ambient air quality standards for PM-10-

Number 2 was discussed by the WESTEC and UC, Davls rcports.
Number 3 would have unprcdictable rcsults ard would harre to be spread

by tnrcK since lt has been identified that large volurnes of sand do not move
over tre entirc lake bed surface. lt would be mors prcdictable to use gravel as
opposed to sand.

Number 4 has potentiat as discussed earller In the WESTEC discussions.
Number 5 addresses the use of ponded water to contnol the dust" Thls

approach may be rrrre practical if implemented to brcak wind fetch as
OiicusseO in the UC, Davis repon Allowing boclies of water to freely stand on
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the sufface would be an lmpractical use of wabr to confiol the dust problern
due to the hlgh waporaUon rate.

Coatng the surface as suggested In number 6 wotrld requlre conslderable
more 16sstc6 and testing, allowlng the problem to contnue unababd for many
morc decad6.

Number 7 discusses the use of chemlcals to modiry the exisffng surface
formlrB hard Insofuble sufface crusts. Thls rneffrod has the pobntial of belng
@onomical, seml-permanent and uery effective In contnolllng dust However,
bstiqg to assilre no adverse lmpacts and crust stablllty may tal€ many lreacr
beforc lmplementadon cotrld tal€ place.

Number 8 looks at the control of sand deposlts on the old lake
shorellnes. Flecent sfudles and observaflons IndlcaE that mese sand cleposf'ts
do not mlgrab across the lalte H from norfrr to soWl and bacK These sand
deposits appear to be locallzed s(ruroes of sand. TlprBfote, contnol of ttrese
arcas wottld rcduce dust emlsslons wtthln th sand deposlt areas only.

Number 9 addresses the use of polders to leach alkall salB from tfre
surface solls. This approach would requlre conslderable plannlr1g and contol
of the lalce envircnrent beforc lmplementation. Flelyatds, horuilrer, woufd be
hlgh. Reclamation of the allcall soils would allow areas of vegetation and wlldllb
habltats to be stablished. Dust control would be permanent as long as the
sysEms were maintalned.

Lowering the water table as described In number 10 may not be useful
as a mitigation approach by itself. Areas have been ldentified on the lalo bed
that currcnfly have wabr tables below 1O feet and condnue to prcduce dust
emissions. However, lovrering of the water table is a lrccessary factor for
leachlng of the surface soils.

The last apprcach, number 1 1, combirrc the use of polders with
groundwaEr lowering. Again this approach would rcquire conslderable plannlng
and continuotrs mainbnance yielding many pleasant rewards if successfill.

In concluslon three potental dust mltigation techniques can be identified
from prcvious work conducted on Owens [at(e. All thrce involve inbrcepting a
known mechanism in the production of particulate emissions from the lake becf.
All three techniques are lisGd belovrr with the processt of dust production in
brackets after each.

InErfere with Wnd (Brealt wind fetch and/or stop wind shear)

Interferc with the Production of Allcali Salts on the Surface (Stop
capillary rise of alkali salts to the surface or alter chemical makeup.)

Flood or Wet Surface (Stop dehydration of allcali salts that arc in
solution or hydrabd at the surface.)

1.

2.
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Tlrere arc several mldgadon subgr
dust problem, but could be used In con
to ad h dust contnol efflclency, durabilil
Techniques such as fences, leachlng, vt
caEgory. .

4.O Evaluatlon and Selectlon of Control Strategy

Thls section wlll focus on control sfira@les for the Orvens Dry t-ale as

the only source requlring ;nbol for attalnrnent of the Federal Amblent PM-10

Standard. Controls for oiner sources withln the OVGA urould rcduce tb
padanlab concenfiatons In the lmnredlab vlclnlty of $at pardcular source, hlt

would rpt rcduce the number of Federal PM-10 violadons wtthln the OVGA and

sunoundiqg areasi. Orens tal€ ls the one and only mafolconbllable source
wlthln tfre OVGA that must be mldgabd In order to aftain the Ferleral Standalds.

Theorized and selec.ted O\,vens tale contnol strabgles wlll be disanssed
separaply. Theorlzed control discussions wlll Include all erMsloned pobndd

contnols of fugitirre dust frcm exposed soll surfaces. These conhls fit withln a
broad rang"- 6t physlcal and einnical fields. Soms may appear oI €ntell be
uAi"r"J in conbit wmle others may appear overwhelming to me lmaglnation-
The In6nt of dlscusslng dr lBtlrg ffiese controts ls not to endorse tlFm, hJt to
keep the prccess open to all possiOte mitigations of a mafor source of PM-IO
emlssions. The Ow6ns Lal€ ii a nontraditional partianlab soureE with over 46
square mlles of dust produclng sufface. Many difFrent flelds of science and
tecnnotogy will Inerast to evolt/e and perfect the controls durlrg field
lmplemei[aton. Selected contnol disctrsslons will focus on tlreorlzed contnols
wiifr sufficlent baclqground Informaton to allovrl iudgnFlrts to be made as to
implementation withln the owens t"al€ environrnent Based on our cunent
understandirg, ttre selec€d contol straEgies are recomrFnded by tfe
GIBUAPCD for the conftd of Owens lalc dust episodes and attainnrent of tfp
Federal PM-10 standatd.

4.1 Theorized Controls

Therc are thlrteen fireorized dust contnol measurcs for dlsctrssion in this
section. The followlng discussions focus on the concgpt behlnd each theorized
control measure. Selecbd Owens tal€ control sfiategies will be discttssed In
section 4.2.

Flood irrigate with water.

Establishlng an lrrlgatlon system to allow flooding of the lake bed sufface
during the wlndy perio<ls of the year would ellminate the dust prcducing
potenlal of ttre iaice bed. lf ercugh water werc available, dust emissions could
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be rcduced bV 100 percent lt is a known fact that very wet surfaces will not
prcduce fuglthp partictrlab emisslons during high vyinds. However, tte surface
wottld have to be lcept wet at all tmes.

Flood lnlgaton ls ptryslcally feaslble on the O\,v€lls Lake. Gradual drcps
In elevaton from the shorcllne and fiom norfi b south crutd aflow canals b
be bulft frcm the north to the south along the easbrn shorctine of the lale.
lnlgafion cqlld tale place anywherc along thls canal and be sprcad towads
the cenbr of the lal€.

Sprlnlcle surfac€ with water.

Weffing the surface by use of sprlnkfer s!,Ebms could accompllsh the
sanrc rcsutB as flood lnlgation. At least ln lrch of the bp soll ttottld tred to
be vvrt to achie\re contol. Sprinkler q6'tems cottld be opembd on a wind
prcdlcton qpstem vuetdng the snrfface tl,yo to thrce days prlor to wltd ev€ntB. lf
tlte sufface would remaln wgt durlr€ UE wind event 10o percent conbl cottld
be achleved.

Leach soluble salts from the surface.

Establishlng a dralnage sysbm for the lale and using the inigation wabr
descrlbed In the ffrst measurc, could leach soluble salts frcm tb surface solls.
Tfese salB would be Uansporbd by the dralnage system to the cenbr of tlre
lake wherc minlng operatons cotrld rccolter the salts for ommerclal pulpos.
Leachecl solls could poEntlally be used for agricrllUraf Wrposes ff soils did not
beconp dlsperced and allcall.

Leachlrrg ls rpt pfrysbally feaslble o\rer the entire dust prcduclng at€4. lt
may be feaslble only along and belory the shorellne wtrere elevaton drops are
sufliclent fur dralnage. Leachlrg In confunction with lnigafion wottld achierc the
sare onfid as for lnlgadon alone. Howeve4 rerxlval of salts and
establlshnent of vegetatlon might reduce the amqrnt of wabr rcqulred for
lnlgatlon and dust @ntrol.

Lower the exlsting water table and dry the surface.

Interceptr€ surface wabr frcm the owens Rh/er, sprlngs and seeps along
fite periptrery of fte lalc rru.rld dramatlcally reduce the slze of me wet areas on
Urc lat(e. Addltonal grourdwabr pumplr€ around the pedptery could lowertlre
lake w6e wabr table ellmlnating the caplllary rlse of brines to the surface. Water
rcnpved from the Oruens Lal€ erMronnent would need to be fransporcd away
ftom the Orens lal€ to the sorr0l.

Lorverlng of the wabr table ls physically feaslble on Otrcns Lake.
Horrcver, lt ls-unctear what the rcduc'tion in dust emisslons wottld be from
towerlng the wabr table. Sand tansport and saltaton would cOndnue ald
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the waEr table. Where lale bed solls
gach below the surface, 8d it might
r could solubilize the salB and
lace salt 'fluffs' cunenty found on the

lake. lt would be optmistlc to expect malor dust confrol by dewatering.

Grow vegetation on the surfece-

Establishlrg vegetation over the surface of the lale would rcduce the

wind shear ard speeOs at the surface decrcasing. the erypio.n of the soils-
Reclamation of banen solls by use of vegetatlon ls a well docunenbd
prccedurc. Use of naural rreg-etaton can 

-proOuce 
a permanent contrcl of solls

and greatly enhance the value of the land.
The basibllity of establlshlng vegetation on the Oruens LalG is

questlonable. Toxic elements, soil permeabillty, and water availability arc sorp
dt re negatirre factors that would have to be o\rer@me before vegetation cqlld
be established. Vegetaton ln conjunction with inigation cqrld achieve rKtrB
permanent conbol. lt ls hlghly uniit<ety natrrat vegetation could be establislred
without lnigaton and leachlng of salts.

Cover the surface with gravel-

GBUAPCD studies haue established that a four inch depth of 1:14 ittch
and greagr dianreter gravel on tlrc Orens Lalte bed can stop th capillary
monement of sal6 to the surface as long as liner soils arB rpt blown and
deposited over the gravet layer. Control of the salt fluff surfaces and sand
surfaces wotrld elim'lnab ttre source of dust emlssiotts. Gravel ls a commonly
used dust control measure for Industry.

lf drainage systems were establlshed alloring access to all the dust
producing areas of ttre lake, gravel could physically be gqgad over the entlre
iust producirg aroas. Dust control might be as hlgh as 100 percent

Gover the surface with plastic nettlng, tires, etc.

placing man made mabrials such asi plastic nettiqg, tires, or @mprcssed
waste on the Owens Lal€ surface would control dust emissions by creating a
surface roughness or by stopping caplllary movement of brines to the surface.
These mateiials, howaner, would have a negative impact on the visual
appearan@ of ttre lake bed. lt ls also unknown what rcaction would talte place
beineen the waste materials and the brlrs In the lakB. Use of tres or any
other form of waste maErials would benefit communities capable of transpordng
the materials to Owens Lake.

Access to ge dust producing areas would be neaessary before materlals
could be transporred and spread over the surface. The amqrnt of dust conbl
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is unknown at thls time.

Modify the soluble salts to insoluble salts.

Some forms of salts are insoluble, producing crusts that rcmain hard after
dehydraton. The soluble salts currendy on the lalc bed form the salt 'nuff

surface that blovvs durlrg wlrd events. Salt'fluff b prcduced when certaln forms of
salts dehydrab and are exposed to elCrcme fluctratons In bmperafurc duriqg tlre
wlnEr npnths of Ute year. At certaln Emperature the salt crystals arc rpdified
formlngthefinerfluffysaltsuffaces. lf the soluble salts could be chemlcally
modlfied Into the Insoluble salts, dust would not blow fiom the surface. The
hard crusts darcloped wotrld prctect the surface from wlnd eroslon. Chemlcal
phase changes due to Emperafure flustuations must be welf undersbod prior to
modirylng thcrusts.

This apprcach, again, would requlrc gmd drainage of the lalce surface to
allow lmplementration and to leep dehydration of soluble satts from brcaldng the
surface crusts thror.rgh exparslon and conEacfron. lmplerentation of this
measut€ could be rrery qulc[ easlly within thrce yeaftt. @nhd rtould' depend
on the stablllty of the crusts during climatic changes thtottghottt the annual
cycle. lf crusts remaln undamaged, 100 percent contrcl could be expected.

Oil or treat the surface with chemical surfaptants.

Olllrp or ftatng th surface wfth a chemical dust stablllzer would contol
dust through the same process as described for rnodlfication of the salt crust in
the preceding paragraphs. Olling the surface potentially cottld create negadve
lmpacts on the lake eoqpbm and Inbrlbre with mlnlng operationst cunenfly on
fte lal€. To dab, llo chemlcal stablllzer has been ldentifted that can stop the
caplllary rr,vement of brines to the sufface. Past applications of plastic polymer
and oil based dust suppressants have not stopped the capillary movement
resulting ln salt 'fluffs' developing on the surface of th stlppressant

Based on past appllcatons of dust supprcssants, dust control would
rapidly debrlor:ab dirccty afEr appllcaton. Applicaton wottld have to be on a
monthly or bl-monthly basls for about nine months ottt of tte year.

Horerrcr, Bentonlte ls a posslble materlaf that mlght be spread over the surface
to stop caplllary rlse. Bentonlte carpets have been developed for lining and sealing
canals and ponds from water loss. These Bentontb carpets could be easily tolled ottt
over the lake bed surface.

Capture sand movement across the sUrface vla fence.

Sattaffon or sand blasting of surface crusts has been ldentified as one of
the dust produclng processes occunlng on Owens LalG durlng wind eplsodes.
In6rceptng the npvement of sand acrcss the surface would stop the saltaton
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prc,cess, elimlnadng the eroslon and emlr
from the surface. Work ls cunenty belrU
the contol of sand vla fence qpbms. C
summer of 1988 will addrcss the contol
dust emlssiolts,

GBUAPCD ffeld work and obeeruaffons lndlcab that about 36 percent of the
dust prcduclng ar€as of tlp lal<e arp conUolled by sattaflon. Fourfodool€
sampitng comifeO orertre dust produdng areasof the lalo b€d have ldentlflecl
Afti oeFcte grcabrtun slx lnclies In depth In all of the arcas rvhep saltadon ls fte
OomtnatirU prccess. Sand deposltos grcabrthan om to hffo Inctres In depth can ngtbe
found ln tie'lOendlied 'flnff aiees of-the taka. Conttd effldency fbr fils trpasrta ls
estmabd be$rcen gO and 80 percent depencllrB on tt|e vttlnd speeds and lal€
bed surface condltions. Thls conhol measure wotrld rpt be usefirl for the
remalnlng portions of ttre lale conbolled by caplllary acfion and formaton of
salt Tluff.

Brealc wind fetch via fence, tree row, or water barriers.

Breaking U€ wind Fb,h across the barrcn lake bed sufface wottld reduce
the wind errergy at the surface, rcduclng the ercslon potental of re wind.
Strapglcally n&eC baniers pependlcular b the wind path wottld absorb or lift
the wind er=rgy away frcm the sufface. The feaslbllity of establlshing bnce
systems on ttre- lake bed has already been pnoven. Establlshfrg bf banlers or
water banie.rs has not been prorrcn b date. All three baniers wottld essendally
harre the sa'nre tesults. MainEnance, aesfiretics, and consffiucfron rrurld be tle
differing qualities for each.

It ls estimated that dust confiol would range fiom 10 to 90 percent
cleperding on the wind dlrection, speed, and uniformlty of the banfer.

Compact or compress the surface.

During the DRI satt crust study the formation of Tluff on the lake bed surface
was contolled by rehicle tre compaction. lt ls unlspwn atthls flne what facbrs wtl€
irwolved In controlllqg the producfion of Tlr.rffl on the compac'ted areas. Furthr sfudy
Into the process of compaction to contnol the formafion of 'fluff b rccomrnended. Good
dralnagi of the sufface would be requlred to elimlnab surface pordlng. @ttUd
uslng Urls measurc has not been csCO on the lalc. Tesdng of thls rleasu]e ls
expected in 1988.- 

The conuol efficiency ls cunently unknown for this contnol measurc. Ughty
wettng the surface durlng cornpactlon mlght produce better contlol than
compadion alone. tt was noEd that compac{on dirccty afEr preclpitaton events
produced a ntore lasting contnol of the Tluff' production. However, the formation of
Tluff mlght also be lncreased frcm wettirU during compacdon. @mpactirg the
expanded surface solls and formlng less ercdlble surfaces wotld be fu goal of
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thls contrcl measurc. There is a posslbifity that sand areas as well as salt Tluff
areas mlght be contnolled by use of this measure.

Grow algae mats over surfa@-

Mats of algae coverlng the lake surface mlght stop caplllary np\renrcnt of
brlnes and rcduce eroslon of the surface. Flood lnlgaUon mlght allow certaln
forms of algae to grow qrer tlre surface prcduclng a mat to miflgate the dust
prcblem. Once the algae mats w€re prcduced, irrigadon waEr could be
rcmoved. The drled mat wottld condnue b mlUgab the dust, whlle the lnlgation
wabr would be nntred to a dlffercnt arca or storcd. Otganlc mats cqlld rct be
allowed to mlgrab to the'lake cenbr, 8!i thls would have detrimental effieclts on the orc
body cunently beirp mlned.

Dust conhd by this nethocl ls prcsently unknown. Tests of the rrcasurc
coufd be InsdtJEd when lnlgaUon npasurcs ate undeftaken. Assumlng algae
could grcrw on the lala bed and the caplllary movement of brlrcs dltl not
desby tfe dead oryanlc mat rapldl% control could be as hlgh as 100 percent

4.2 Selected Controls

ln thls section we wlll discuss a proposed conUol plan for tte Ovugns
LalG dust produclng arcas shown In figure 13. The plan has been brcken Into thrce
grqJplngs, mltigatons with high Initlal sts and low annual mainbnatre, mitigations
wl1|1 tower lniflal costs and hlgh annuaf malntenanoe, and phased mi$gaton. The
proposed plan ls based on many assumptions that have not been fully clarified
b dab. We reoognize thls wealoess In the plan. Futlrc work on Ourens Lal<e
may ldentiff rrxlr€ efficient and effecti\r€ contrcl measunrs for lmpternentation.
The Intent of the plan ls to present a general concept for mitigaton and allow
reasonable steady progress tnvrlards conection of the dust problem. The general
naurc of this plan will allonv the denelopnrent and implementation of the most
acceptable control rneasure for each arca of the lake.

Onrens Lal€ dust producirfg arcasi of concem for miUgafion are shwn ln
figurc ig as the shaded portion of ttre map. Theboundaryof the shaded portion
snown on this map was purposely forced to ft secfion boundaries to lttclude
the dust produclng arcas of @ncern. This rcpresents an over estimate of the
dust prodrucing areas that need to be mitigated to attain the Federal Alr QualW
Standard. Tht large unshaded area in the center of the lalre is wet or heavily
crusted with very hard crusts. The dust produclng arca of concem makes up 46.5
square miles or 42.3 percent of the total 1 10 square miles of lalte bed.- 

W1hin the dust producing atea descrlbecl above therc are suFareas that
prcduce dust on a more fiequent basis than others (figurc 14r. These suFarcas
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vary geomorphically and range ln slze from a few ecres to thousands of acnas'

ln rclation to Oust production-, two major at€a types stand out on the Owens
[ake. The first arei type, wfricn prodrices the most frequent emlssions, ls the

sand or sand relaEd area. These arcas werc describecl asi sandflats, beach
rldges, dunes, and megarlpples In the DRl, Hylrology and {aEr Budget of

Owens Lalce bpon Th; sbionO area type, which produces the seconci npsi
trequent emisslons, ls the sllt ctay anO salt rclabd anea. The DRI Hydtology
report describecl tlrese arlaas as salt crusts, mudflats, 8d salt pans.

For the contnol plan these arcas have been ldentified and mapped.-
Shaded areas In flgurb 19 dellneate areasi domlnated by sanC or clay/sllUsalt
envlrcnments. Looking at this map we can see that the claylsilUsalt envircnnpnts
compose the majority of the dust producing anea. In fact this araa composes
approxfmatety 2i.25 square mlles 

-or 
#.7 percent of the total 46.5 squarc miles

oi'Oust prc<luclng alea. The sand envlrcnment @vers apprcxlmately 16.5 squarc
mlles or 3S.S peicent of the total. The remainlng 8.75 squ?re miles or 18-8
percent of dust prcducing anoa falls Into the category of mlxed envlronments
havlng less frequent dust e\rents.-Tfp 

flrst task that must be addressed beforc lmplernentatlon of any dust
control npasune ls establlshrnent of a fale wide dralnage and waEr managernent
system to alterriate access, surface water, and high groundwater problerns
aisoclateO w1h the many spring and s@p arcasi around the lake. The four bot
@t1e hole prcgram recently completed for the Phase ll program ldentlfled water frcm
the Owens Rlver delta and numerous seep.s, springs, and wells along the ea,stem half
of the lake bed (figurc 15). Wabrs from these sources cause the maiority of UE lake
bed access pro6tems. Ateas away frcm these sources of water can support vehlcle
trafflc durlng dry periods of the year. Construction of most of tlre tlreorized dust
mitigations would rcquire uehlcle access withln arcas curnenUy w€t

Figure 16 shows a proposed dralnage and water management system for
the lake bed. Dotted llnes represent the major drainage systems. Major systems
would consist of dikes and canats to intercept and transport brines to the center
portion of the lake or to a holding area on the south west tip of the lale. In addition
inere would be mlnor drainage systems consisting of small furrows and ditches
that will transpoft brines to the malor dralnage system. Milrcr sysbms will be
deslgned and developacl when control measures are lmplemented, and therefore
ane not indicated on the map. tn alf, it is estimated that 15 miles of dike, ard
25 miles of canal need to bo cpnstructed on the lake bed. An assessment of the
need for and feaslbllity of this system, and the deslgn of any system deemed
necessi?ty,wlll talce place In late 1988 and early 1989.

Mitigations with High Inltial Costs and a-ilt Mainbnerm

Gravel ls currenUy the only known mltlgatlon that would fall Into this category.
Some aleas of the lake can cunently support the transport and sprcading of gravel
over the surface. Dralnage of most of the remaining portions would allow gravel
sprcading.The GBUAPCD completed a gravel dust control study In May 1987.
Concluslons of the study found that a grcater than four Inch depth of washed gravel
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EIen Hardebeck
Cont.ol Officer.

GNr.A..r BASTN UNTtrIED ATn PoITUTIoN CoNTROL DTsrnIcT
t5/ short st. suire 16 - Bbhop, cA gf5l4

l6t9l 8z-8:lr 1

D e c e m b e r  L 4 ,  1 9 8 8

Mr. James Boyd
Execut ive Off ice
Air  Resources Board
P .O .  Box  2816
Sacranen to ,  CA 15812

Dear Mr.  Boyd:

Attached please f lnd the State Implementat ion PIan and Negat ive
Declarat ion for the Owens Val ley PM-IO Planning Area. This PIan was
approved by the Great BasLn Unif led Air  Pol lut lon Control  Distr ict
Board on Decenber 14r 1988.

The  na jo r  sou rce  o f  t he  Fede ra l  PM-10  Anb ien t  A i r  Qua l i t y
Standard violat ions is Owens Lake'  a l1O square-mi le dry lake. Our
Distr ict  is developing and test ing control  neaaures for th is sourcer
but they wi l l  not be avai lable soon enough to al low conrpl iance with
the st,andards rrlthin three years. Please request the Covernor to aek
the EPA Adninistrator for a two-year extension of  the conPl iance date.

Thank ]ou o

Since re l y  r

4 l r : 'Q .
^\5 drz'u.r-"t

H .  B .  f r w i n
Board Chairman



RESOLUTION OF  THE GREAT BASIN  UNIF IED  A IR  POLLUTION
CONTROL D ISTRICT BOARD MAKING CERTAIN  F INDINGS AND

ADOPTIITC THE STATE I} IPLE}IENTATION PtAN FOR THE OWENS
VALLEY PI{-16 PTANNI NG AREA

I{HEREAS,  the Un i  ted s ta tes  Env i  ronmenta l  Pro tec t  ion Agency
(EpA)  p romu ig " t ed  a  new  amb ien t  a i r  qua l i t y  s t anda rd  l n  Ju l y ,
I ggZ  f o r  pa r t i cu l a te  ma t te r  l ess  t han  t en  (19 )  m i c rons  i n  d i ame-
ter ( pl,t- L6l i and

1 {HEREAS,  on  Augus t  7  ,  1987 ,  t be  EPA i den t i f  i ed  t he  Po r t i on
o f  t he  Owens  Va I ley  be tween  T innemaha  Reservo i r  and  Ha iwee  Reser -
vo i r  as  an  a rea  whe re  t he  P t t - 10  s tanda rd  was  be ing  v i o l a ted ;  and

WHEREAS,  Sec t  i on  119  (  a )  (1  )  o f  t he  fede ra l  C lean  A i  r  Ac t
manda tes  t ha t  t he  S ta te  o f  Ca l i f o rn i a ,  a f t e r  r easonab le  no t i ce
and  pub l i c  hea r i ngs ,  adop t  and  subm i t  t o  t he  EPA w i t h i n  n i ne  (9 )
mon ths  a f  t e r  t he  p romu lga t  i on  o f  t he  new P t { -10  s tandard ,  a  rev i -
s  i on  o f  t he  S ta te  Imp lemen ta t i on  P Ian  (S fp )  wh i ch  p rov ides  f o r
the  imp lemen ta t i on r  rnd in tenance  and  en fo rcemen t  o f  t he  PM- l9
s tanda rd  w i t h i n  t he  sou the rn  Owens  Va l l ey ;  and

WHEREAS,  unde r  Ca l i f o rn i a  l aw ,  t he  Grea t  Bas in  Un i f i ed  A i r
Po l l u t i on  Con t ro l  D i s t r i c t  (CgUAPCD)  i s  t he  gove rnmen ta l  en t , i t y
cha rged  w i t h  t he  respons ib i l  i t y  o f  deve lop ing  and  o f  adop t i ng
such  a  S IP ,  and  w i t h  t ime l y  subm i t t i ng  such  an  adop ted  S IP  t o  t he
S ta te  o f  Ca l  i  f o rn  i a  A i  r  Resou rces  Boa rd ;  and

I i IHEREAS,  the  s ta f  f  o f  t he  GBUAPCD has  deve loped  and  c i r cu -
l a ted  f o r  pub l  i c  r ev i ew ,  and  rece i ved  and  cons ide red  pub l  i c
commen t  upon ,  a  d ra f t  S IP  f o r  t he  sou the rn  Owens  Va l l ey ;  and

WHEREAS,  t he  S IP  i s  nov r  be fo re  t h i s  Boa rd  f o r  cons ide ra t i on
o f  f i na l  adop t i on .

THEREFORE,  BE  IT  RESOLVED tha t  f o l l ow ing  rev i ew  by  t h i s
Board  o f  t he  S IP  p repa red  by  the  GBUAPCD s ta f f ,  a f t e r
cons ide ra t i on  o f  w r i t t en  pub l i c  commen ts  rece i ved  on  t he  d ra f t
S IP ,  and  o f  o ra l  pub l i c  and  s ta f f  commen t  on  t he  d ra f t  S IP  re -
ce i ved  a t  a  pub l i c  hea r i ng  he ld  t h i s  da te ,  t h i s  Boa rd  he reby
f i nds  as  f o l l o r , r s :

1 .  The  s i ng le  ma jo r  sou rce  caus ing  v i o l a t i ons  o f  t he  f ede r -
a I  PM-19  s tandard  i n  t he  a rea  o f  t he  Owens  Va l l ey  be tween  T inne -
maha  Rese rvo i r  and  Ha inee  Rese rvo i r  i s  Owens  D ry  Lake .

2 .  W ind  b l own  dus t  f r om Owens  D ry  Lake  causes  v i o l a t i ons  o f
t he  f ede ra l  PM- l9  s tanda rd  a t  d i s t ances  g rea te r  t han  25  m i l es
downw ind  f r om the  Lake .

3 .  O f  t he  Owens  D ry  Lake  t o ta l  a rea  o f  110  squa re  m i l €se
the re  i s  46 .5  sgua re  m i l es  o f  a rea  t ha t  p roduces  w ind  b l own  dus t
t ha t  con t r i bu tes  t o  v i o l a t i ons  o f  t he  f ede ra l  PM- l0  s tanda rd .



4  -  The  necessa ry  t echno logy  o r  oEhe r  a l t e rna t  i ves  f o r
con t ro l l  i ng  w ind  b l own  dus t  f r om sou rces  such  as  owens  Lake  . has
no t  ye t  been  deve loped .

5 .  The  S I  P  p rov ides  f o r  t he  deve lopmen t  o f  measu res
necessa ry  t o  i nsu re  t he  a t t a  i nmen t  and  ma in tenance  o f  t he  f ede ra l
P l { - 10  s tanda rd  i n  t he  sou the rn  owens  Va I t ey  as  exped i t i ous l y  as .
p rac t  i  cab le  g i  ven  the  cu r  ren t  l ack  o  f  p roven  measures  fo r  con -
t r o l l i ng  t he  w ind  b l own  dus t  f r om owens  D ry  Lake .  .

6 .  THE  S IP  assu res  t ha t  t h rough  t he  imp lemen ta t i on  o f  t he
Prov i s i ons  o f  Ca l i f o rn i a  Hea l t h  and  Sa fe t y  Code  sec t i on  4Z3LG fo r
s tudy  and  m i t i ga t i on  o f  t he  a i r  gua l  i t y  impac t s  on  Owens  D ry  L i ke
caused  by  the  p roduc t  i  on ,  d  l  ve rs  i  o r l  r  s  t o rage  o r  conveyance  o f
wa te r  by  the  C i t y  o f  Los  Ange les ,  and  fo r  annua l  f und ing  o f  t he
GBUAPCD by  the  C i t y  o f  Los  Ange les  fo r  t he  cos ts  o f  t he  GBUApCD
assoc ia ted  w i t h  t he  deve lopmen t  o f  m i t i ga t i on  measu res  w i t h
respec t  t o  t hese  wa te r  ga the r i ng  ac t i v i t i e s  o f  t he  C i t y  o f  Los
Ange les r  ds  we l l  as  t h rough  t he  deve lopmen t  and  adop t i on  by  t he
GBUAPCD o f  regu la t i ons  as  necessa ry  to  p rov ide  fo r  t he  imp lemen-
ta t  i on  o f  r easonab l y  ava  i  l ab l e  con t ro l  measu res  no t  capab le  o f
i np lemen ta t i on  unde r  sec t i on  423L6 ,  t he  GBUApCD w i l l  have  ade -
qua te  pe rsonne l  e  du tho r i t y  and  f und ing  t o  ca r r y  ou t  t he  p rov i -
s  i  ons  o f  t he  S I  p .

7 .  The  S IP  i nc l udes  p rov i s i ons  f o r  t he  es tab l i shmen t  and
ope ra t i on  o f  app rop r i a te  dev i ces ,  me thodse  sys tems  and  p rocedu res
necessa ry  t o  mon i  t o r ,  comp i  l e  and  anaLyze  da ta  on  amb ien t  a i  r
qua t  i  t y  i  n  t he  sou the rn  Owens  Va  I  l ey .

BE  IT  FURTHER RESOTVED tha t  i n  cons ide ra t i on  o f  each  o f  t he
fo rego ing  f  i nd i ngs ,  s t a temen ts  and  l ega I  r equ i  r emen ts ,  t h i s  Boa rd
he reby  app roves  and  adop tse  ds  mod i f i ed  by  s ta f f ,  t he  d ra f t  S Ip
as  t he  S ta te  Imp lemen ta t  i on  P lan  f o r  t he  Owens  Va l l ey  PM-10
P lann i  ng  A rea  .

BE  IT  FURTHER RESOLVED tha t  t he  adop ted  S IP  be  fo rwarded  fo r
apProp r i a te  r ev i ew  to  t he  Ca I  i f o rn i a  A i  r  Resou rces  Boa rd .

Passed  and  Approved  th i s  14 th  day  o f  December ,  1988 .

A Y E S :  6
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wittt diameterc grcater than 1/4 inch would be requircd to elimlnate the efflorcscence
of saft 'fluffl to the surface. A thlnner layer may be requlrcd on sand areas to prcduce
the desert paement necessary for dust conUot.

lmplenrentatlon of'ttp grirret mltlgaton would have to be accompllstp<l In very
stptt tlme perlod at a very hlgh cost Sand and dust storms can flll Ure lage caplllary
spaces creabd by the gravel rcduclrg the mlflgaton efEcts rapldly. Keeplng the dust
areas, mt covercd by gravel, from bloudng onto the grarrel covered arcas would be
dlfficult, rcqulrlng some otherform of temporary@nfiol. lf nobmporarydustconmls
were used, the gravel mltgadon wurld have to be implernenEd on the rnost frequent
dust produclng arcas withln tl,ro years.

Annual malnbnance for tlp gravel mitigation would be limibd to Inftequent
obseruatiolls, gravel rcplacerent for areas filled In by finer soils, and rcpalr of flood
damage to the waEr managernent system. Basic preventatine malnbnance costs
would be small with laryer costs Incurrcd durlng years of hlgh flood and wlnd damage.

Mitigatlon of fte mafor dust ptoducing areas would be two lrears flom tb dab of
lnlUal @nsffuston. Remalnlng dust produclng arcas could be compleffil In thrce
rnore yeats. Daeloprnft and llnal auftority or applwal b lmplenent tlp program
wottld tale frcm thrce to fh€ yearc. Assumirg furding could be obtained, fulf
mltigation could be acfileved In 1O years. Horrever, obtaining fundfng at ttre le\rel
necessrary to lmplement such a program could delay mltigation of the dust problem
Indefinlbly.

Addidonally therc arc two lneverslble lmpacts assoclated with the spread of
gravel o\rer the lalc bed. Areas covercd with gravel would llmit the rublic use of the
falc bed, and other uses such as mfnhg, @mmerclat dwdopneft and agriculUrc
could not be glrsued wlhout llrst removing the gravel layer.

Mltigattons with Lower Inltlal Gosts and Hlgh Maintenance

TIE prefened mlffgatons falling Into this cabgory are flmding and leaching,
sprlnlder, @mpaction, crust modlfication, fence barriers, 8nd trce ro\ /. All of these
mltlgatlons ould be lmplernenbd at any pace desired. Initial fundlng can be set at any
figure over any perfod of dme. Maintenance costs would be hlgh, Increaslng as
mltgaton prcgrams conUnue to be lmplemenbd. Economic programs briryirg In
ofFet revenue would benefit thls approach rcry well.

An fllustraUon of thls tlrpe of apprcach ls shown in ligurc 17. Thts lllustraton
depicts the use of four of the slx prcFned mitigation measunes. The four nrcasurcs
proposed arc salt crust npdlfication, flood inlgation with leachlng, sprinkle
lrrlgatlon by prcdlction, and tree loyys.

lf future studies on the lale ldentify better conUol measures than those
fllustrabd, they may be lmplemenbd as an alternatlve. AII four of the
proposed primary control measures have ngl been tested on the
lake bed to date. Testing of these and other controls arc scheduled for
1988 aruC 1989.
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Salt crust modiflcation will involved chemically modifitlng the existing
soluble crust to form an Insoluble crust that does not go throryh an anhydrcus
crystal phase. Dralnage of the rnodllied areas wlll help stop caplllary movenent
of brfnes from comlng to the sufface ard damaging tlre hard crusts.

Flood lnlgation ls proposed ln coniuncton with leaching. Dralnage systems
for flooded areas wlll remove the flood waterc falrly rapldly allotllttg only
wetUng of the soll srlrface. Pondlng or standing waEr wlll rpt be allowed for
long periods of tme. Dralnage collestlon rysbms at th sides and lower end of
fte flooded arca wlll collect and fiansport rcmainlng wabr b the ne:C lorrcr
flood lnlgaton anea. Soluble salB wlll be leached ottt of the upper inigation
areas anO end up In the cenbr of the lal<e or be transporbd to benrrcd deposit
areas. @ntnued leachlng of the up gradient areas may allotr for futurc agricttlUral
operatioJls.

Water for the flood Inlgation, and sprinlder prcJects would haw to come from
aqutfers on tlre rrcttt, easfi and south shorellne ateas.Further sfudies are
nci?essary to define the exbnt of th aqulfers proposed for developrrnnt Any lmpacts-
on the cunent users of tlp aqulbrs would haw to be ldentified and mitigabd before
rcllance on agulferc as wabr souroes for dust mitigadon prcJects.

The sprfnlder lnlgadon by prcdlstion contnol npasure will involve weffiing
the surface to no greabr than 112 lrrch depth with moving agriculttral type
sprlnlder systelns. High wind perlods wlll be predicted using tlre established
Natonal Weatfrer SeMce and the local meborcloglcal slrstem operabd by
several agencles. Sprlnkler systems wlll be activated 4S lrours prior to predicH
wind eplsodes. Predictions will be rcevaluated every 12 hours. Sprinlding can
be brminaEd at any tinre durirg the 48 tpur perid if prcdictions Indicab the
wind event will not octlr.

The fourth primary control measure Inrrolves approxlmately 4OO agres of
sand area nofir of Keeler on the shorcline. Trce rows arc proposed In this
area to break the winds across thls sald dominabd area. WaEr fur inigation of
fte trees would come from the wetls located on the north end of the lake. The
trce rou,s wotrfd run In a sorthrarest by nortloeast dfrcction perpendfcular to tle
predomlnant wlnd dlrectlon In the ansa. This is the only location wherc it ls
cunently lmown that trce rquts can be establishecl.

Compacdon ln confuncdon with wetdng of the surface ls prcposed as an
altematne for clay/silUsilt dominabd areas of tte lake. Long strings of heavy
rcllers wqlld be bulbd by tractor otrer the lake bed. A wabr tank npunted on
fte fiactor will stipply wabr to spray bars mqlnFd several Fet in front of the
rollers. Ughfly wetUng the surface lust befonr compaction would allow better
compacffon df fe surface. @mpaction wqrld be completed based on wind
preoicton or as needed accordllrg to surface cordltion.Aprogramtobstthis
theory will be canied otrt dudng 1988€9.
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Phasd Mitigalion

phased midgation Involves the lmplenpntation of slmpler tried and prcven
mitigations prlor to Oevelopment and lmplementation of larger rK)rc compllcated
permanent measures. An ixample of ftis approach would be the lmplernentation of
iand fence baniers to establlsh llnear sand dunes for latbr planting of See lov\ts. Or
lnstalling sprlnkler systems to control dust in mafor dust prcduclng areas until a npre
permanent mitgation can be developed and lmplenrenbd. Glravel, sand Frrce
baniers, sprinlder, and conering the surface wifi man made materials are examples of
small scale prcven midgatlon measunes. All of these have been used in industry for
many years wlth varying degrces of docttmented succe{is.

421 Orens Dry Lalc Task futce

Tfp Ovrrens Dry Laks Task Force (ODLTR cunently organlzes denrcloprnent
ard lmplementation of large scale sfirdies and mitigaton prcgralns on the
Owens Lake. Modification of this gtoup ls proposed br implementation of lirUrc
projects withln the OVGA. The ODLTF is cunently rcprcstented by 11 agerrcies
ard the publlc. Funded projects ar€ managed by an ODLTF Managenent
Committee composed of the funding participants and the GBUAPCD.

The ODLTF will becorp an advisory group to the GBUApCD renarned the
Owens Dry Lale Advisory Group (ODIAG). Membership of'the ODI-AG wottld lttclude
the cunent rnembership in the ODLTF and any other group or organization that wlslrc<l
to becorp a npmber.

Responslbilities of the ODLAG would be representation of agency and
public Intercsts. The ODIAG wlll supply asslstance and information to the
GBUAPCD to facllitab conect declslon making.

422 OUEr La|c Bed Manrypnent lteeds

Gtrrently the Owens taks Bed has llmited access for the public. Publlc
use ls mainly around tlre periphery of the lake and in arcas that have road
a@ess. Traveling off deneloped roads is dangenous due to the uncertainty of
the surface to support weight Wabr from underground seeps and sprirgs, asi
welf as preclpltation, can tum gtable areas intoveryunstablearcasvery quickly.

The visual appearance of vehicles and construction of mitigation prcjects on
ttrc lale bed would encourage and allow public access to many portions of the
lake not prcsently used by the public. Two possible problems could danelop frcm
this lrcrcased p.rblic access. Flrst, damage to sensldve mltlgatlon contnols cottld
occur from off road vehicles ffavellng o\€r the surface. All of the miffgation
reasures proposed in this plan could be damaged by off road vehicle use in
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fte area. Vandallsm of equiprnent storcd on the lalo bed may also regtlt
Second, tle ptrbllc wqrkl be exposed to dangercus envlrcnments on the

lal<e bed. Verysoftunstable arcas comrpnly appear dry on the surface due to
salt crust formaton or dust deposlts. Vehlcles or people crcsslng tlrcse arcas
wlll slnk vnlhln se@nds. GBUAPCD staff have sunk to depths of four feet wlthln
one step. Tlrcse condltons cottld lead to propefiy damage ard personal Inlury
or death.

UmlHl access ls rccommended to avold prcblems assoclabd u,ith ne\tr and
lrcreased publlc use. rubfic access slrould be llmiEd tofu exlsdrg toads. Exisdng
locled gabs should remaln In place wlth establlshrpnt of ary ne\ry access rcubs
locbd aswell. Access beyond locl€d gabs urculd be conhlbd ryfu Stab lands
Commlsslon by permlsslon.

Many mlgraflng w&r fot,yl cunently use ponded wabr arcas on the lal€
bed. Seneral of trese habltats wlll be ffiroyed during constucton of tfre wabr
managernent program. With l:rcrcased wabrfrcm prcposed wells and betErwabr
managemeft nery lalgerudldllb habltats can bo eseblblrerl on otrer arcas of tm
lalc to rcflace ftose destoYed.

SO Errahtab l{Ed br tuguldion Cnaryes

EPA requlres de\relopnprrt of rcguladons neo*sary to assure malnFnance of
tte Federat Alr Qualtty Standards. Exlsdng rcgulaflone may or may mt be
adequab to malntaln the standard. Ths follovlrg secilotu wlll dlscttss adequacfl
of ttre exlstirg regufatiors and prcpose regufafion albmatves.

5.1 E$sfrru Fguldorcand Latrtr

Regulatons pertalnlng to alr pollution and control of alr pollttfion can bo
fq.rnd at the Federal level In .tfre Clean Alr Act and -the Federal Reglsbr, at the
State lenef In the Health and Safety @de, and at the Local level In Ure book
of Rules and Regulatlons for tlre Great Basin Unllled APCD.

The Ferteral Clean Afr Act rcqulrcs that sources of PM-IO vlolatons be conftlled
wlthln 5 years. The GBUAPCD must have or adopt enlbrcea,ble rcgulatiotts as part of
the Stab lmplementaUon Plan.

The GBg4PgD has tled several local rules to confiol Oterc Lal€. Tfie
GBUAPCD applied local Rule m to tlre City of Los Angeles, DeparUnent of
WaEr and Poter (LADVl/Pl operadons In Sprlru 1980, In 1sl2" atur LADWP
Coso Geothermal Permlt Applications were denied by the GBUAPCD, the
LADWP pefldoned the GBURpCD Hearing Boad tor a varfan@. TIte Hearlrp
Board denled tlre variance and upheld the declsion to rcqulrc alr quallty
permiB for LADWP water gathering operatiolrs. In 1983 Senator Dills introduced
ieglslatlon (SEI-ZZO) exemptlng wabr gatlrerlng operadons flom alr quallty permlt
regulatlcns. @mpromlse language for SB'270 resutbd In tlre passag€ of the
blli In lg8g. SB.ZTO becare law In January 1984 and can be found ln the
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State Health ard Safety Code under section 42316. (Appendix E)
state Health ard safety @de 4816 exempts watel g$hering operadons

from havlrg to oUtatn ali qr;alftV permits. Howevor, 48.16 also contains
tanguage a-lovrdng the oatindO-to rcqulry tre.Clty of Los Atgqlp to
urdertale and fund reasonable npasures, lrrcludlng sfi,rdles, to mldgab the alr
quallty lmpacts assoclated wlth the Cltfs producffon, dhrctslon, storage, or
conveyance of water. (See Appendix E)

under Health and safety @de 4?.316 the GBUAPCD must flrst deErmlne
if the Owers talc causes or contrlfuEs to vtolations of Federal or Stab
Amblent Alr euality Standards. Secf,ions 1.4 thtotrgh 24 ldgntilied Otens t-al€
as the only sourcd wlthln the OVGA causfng Federaf PM-10 ambfent violations-
Heatth and Safety @de 4?F16 also rcqulres the GBUAPCD to deErmine that
TADWP water gathering operaflons caused the Owens Lalo to produce
emlsslons. Owens take ls a conflrred lale without a geologlcally rccent ouflet
The Orens Rlrrer and mlscellaneous strcams along the urest edge of ttre lake
arc the only slgnlficant sources of wabr for tb falc. Wmo|Jt these sources of
water the tile 

-beconres 
dry. The ISDWP dirrerts the Otens River into tfie Los

Angeles Aqueduct for use In the Los Angeles basin. Consequently Owens L.al€
ls r*tty dry allowiltg winds to blow large concentradons of dust fiom the
surface.

Therefore, lt appears that the necessary connectlon befireen I-ADWP water
gathering operatlons and vlolatlons of ambient alr quallty standards can be
estaUttshed. once the necessary connection ls made, the GBUAPCD will require the
tADWp to uMertal€ reasonable neasures includlr€ strldies to mitigab the alr quallty
impacts on Owers Lalc of its waEr gathering activifies; additionally, the GBUAPCD
wiit requirc I-ADWP to pay to the GBUAPCD reasonable annual fees based on the
costs to the GBUAPCD of developing dust control measurcs with respect to tlrose
activitles of I-ADWP.

Maintenance of standards will be accomplistred through continued PM-10
monitorlng and source Inspection. Monltoring stations at Lone Plne, Keeler, and
Olarrcha witl contlnue operatlon to document vlolatlons. lf a violatlon ls
documented, the conffibutlng source will be ldentlfied and approprlate actlon
talan to conect the problem. Spot Inspection of mitigaEd areas will be carrled
out by GBUAPCD staff to assune control efficlency. M"ugl observation and use
of a iortaOte wind funrel devlce wlll be used to determlne source compllance.

52 tugulatbn AlErnatiues

To assur€ malntenanoe of the standard it ls re@mrpnded that addltlonal
rcgulation be dweloped. Follovrrlng ls suggested language for such rcgulaflon.

Rufe 4X5. Owens tal€ MitigaUon Emisslons

A Dust emisslons from Owens l-ake mitigation prcJects, under normalwlnd
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@nditions, may not travel beyond the boundary of the lake, knoun as
the 3600 foot contour level. Dust monitoring may be conducbd by
obseruation or by portable 24 trour PM-10 nnnitoring at the lalce
borndary. Normal wind coruCltlons wlll be debrmlrpd frcm an
anerpmeter locabd 10 mebrs above the surface near the cenbr of
the lake. lf data frcm thls stailon ls mlsslng, data frcm tlre Lone
Plne, Keeler, anC Olarcha stations will be used to make the
determination.

1. Normal wind condiUons for thls rule will be deflned as average
hourly wind speeds less than 3O mph.

B. District staff may Inspect the surface of mltigation projects at any time
wlthout notificaUon to debrmlne compllance. A portable wind tunnel
wlll be operated on the mitigated soll surface wlth a dust collectlon
system attaclrcd. Dust loadlng on tlre fit'br collecfion sysbm may not
exceed ?? grams per mlnuE at a wind speed equivalent b 2!t mph.
The wlrd tunnef must be operated In accordanoe with District
quality assuranoe prccedunExr.

TIE above re@mmended Ggulation could be adopbd as a local rufe or asi a
state rcgulation. Thls rule ls an example, and sltottld be used as a rcfenrnce
for posslble lirturc rule dewloprnent

Otlrer suggested regulatlons would be to clariff the GBUAPCDS role In
implementation of conhl measurtls.

53 reguldon Rocess 
\

The regulatlon process is describecl in Califomia Health ard SaEty Code
Sectlons 40700 through Sectlon &7U. The District may adopt rcgulatons ntore
strlngent than State regulatlon. All regulatlon danelopnent and adopdon ls
subJest to the Callfomla Envircnmental Quality Act (CEQA).

6l) CEQA Rocess

Thls StaE lmplenrerfiation Plan for the Owens Valley Grulp I Arca ls
subfect to the CEQA process. CEQA documentatlon ls contalned In Appendix F.
Addltonally, all H plans anC control rpasurcs derrcloped later for lmplernentaton of
dust mldgations and the establlshnrent of a lake wlde dralnage and wabr
management plan will have appropriate CEQA documentation. The rcader is
rebned to tlre separab CEQA docurnent for discusslons of erwironrnental impact
of the fndfvidual projects as they are developed.
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6.1 Public lnvolvement

public hearlngs on this document and the CEOA docunent wlll be
conducted by Uon ne State of Califomia Alr Resources Boad and the Great
Basin Unifiei APCD. Wrltbn comments may be addrcssed to the:

Grcat Basln Unified APCD or State of Callfornla
157 Short St Suite 6 Air Resourses Board
Bishop, cA 93514 Attn: Steve DeMello

P.O. Box 2815
Sacrametfio, CA 95812

7 -O Adoption Process

The GBUApCD Control Elcard must first adopt the OVGA SIP at the local
level. Adoption by the Contnol Board will entail public hearings for public Inpt
to tlre SlP. After board appro\ral fte SIP will be submitbd to the State.

The State Air Resources Board must then hold pttblic hearlngs on the SIP
prior to adoption. lf the State does not adopt the SlP, it will be sent back to
the local level for modifications. After rnodificatiolls ate made, the GBUAPCD
Control Board must readopt the SIP and submit it back to the State. After
adoption by the State the SIP will be submitted to the Environmental Probction
Agency for approval.

Within 45 days of State submittal, the EPA will determine completeness or
incompleteness of the SlP. lf found incomplete the SIP will be returned to the
state and GBUAPCD for modification. lf found complete the EPA will approve or
disapprove the SIP within four rnonths after the date requircd for submission of
the pian. lf EPA disapproves the plan, EPA will then have nine months to write
the plan for the State.

8-O SIP lmplementation Process

Danelopment of the necessary information for implenrentation of thls plan ls
cunently In progress. Mitigation studies and pilot scale proiects arc cunenUy In
the planning stages or are rcaching completion on the lal€. This work is belng
completed through the ODLTF or under the GBUAPCD H&S Code 42316
budget Information gained from these mitigation development programs will
facilitate the final declsion making process for selection of specific mitigation
measunes for large scale deployment on the lake.

lmplementation of mitigations outlined in this plan will only take place after
mitigations are tested on a small scale directly within dust ptoducing arcas of
the lake. Feasibility of lmplementation, dust control, maintenan@, period of
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effecfiveness, and cost must be determined from smafl scale miUgatlon proiects.
lmplementation of unsuccesslUl large dust control programs will be auoided by
small scale testing.

The GBUAPCD will be rcsponslble for developlng ard orderlrg lmplementation
of all dust mltgaton projecG on the Oryens LalG for lands crvvned bythe-LADWp and
the Stab Lands Commi$lon. Subsequent detalled bchnlcal reporB and plans wlll be
devefopad for each proposed proJeqt by GBUAPCD. Each of thise proJect plans will
be accompanied by a tiercd CEQA document addrcsslng tlre envlronrnental impacts.

&l Tfre Sctpclule

Dust control on a source such as Owens Lal€ has not been executect
withln the Unlted States. Control of zuch a large fugitive dust source will
requlne tlrne and patlence. New and old contrcl nrethods for fuglWe dust
sources will have to be Investlgated and bsted wlthln the Orens take
environment The time llne shown in figure 18 represents an optmlstically paced
tinp schedule for development and implementation of dust confiol measuresi on
the Owens Lake. A local staff of managerci, clerical penxrnnel, scientists, englneers
and consffuction crevus, fulfy equlpped, woufd be rcqulred to accompfish mis
pace. All future proJects wlll be flawed, delayed, or unsuccessful withoutvery close
ard strict management

As indlcated In the tlme llne, rcduction In emlsslons from Orens Lal€
cottld not be expected until late 1991. Full control could not be achieved until
July 1995. Carcful deign, developnpnt ard implementaUon of mitigation
rrcasures is a critical factor in the success of controlling Owens lake dust
emissions. Wthout the Initial 3 112 years of conhd reasurc development, final
contnol of emissions mey not be accompllshed.

However, the time llne should not be strictly adhered to if test rcsufts and
lake conditions warant modification. Feasibility testing of control tlreories during
the 1989€0 period might identiff control measurcs that could be lmmediately
lmplennnbd on portlons of ttp lale. lt will be the GBUAPCD's r€spoluiibllity to
rnodify the time schedule to achieve control of the emlsslons as soon as
posslble. Analpis of incomlng data strould be a contnuous process, so that
rnodification of the prcfects cqn tal€ place before large amounts of time and
money arc lost
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OWENS IAKE DUST MITIGATION TIME LINE
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J  F  MA M.J  . '  A  S  O  N  D  J  F  M  A I {  J  J  A  S  O  N  D  J  F  MAI { ' J ' J

r .11L1 ,1

-rrn. - -r irn - -t" i

. J  F  M  AM J  . J  A  S  O  N  D  J  F  M  A  t ' I . J  J  A  S  O  N  D  J  F  MAM J ' J

9999s9s9999999999999 9 9 9 9 9 9 9 9 9 9 9

LEGEND

1 r Flnallze and Approral of OVGA $P
2 E Feaslblllty Testng of @ntnol Theories
3 E Design Wabr Managenent and Dralnage Sysbm
4 r= Construst Wabr Management ard Dralnage Sysbm
5 E Delgn Small Scale @ntrol Prciecc
6 E lmplencntaflon of Small Scale Prcjects-
7 = Otiserve and Valldab Small Scale ProJects
I = Selest and Design Large Scale @nhd Plan
9 - lmplenrent lsrge Scale @n$d Plan

Figurc 18

11111111111111
2222222222222222222222222

33333333333

ssssss333gl33g33333i4
666666666666666

777777777777

2222222222222
4444
66666666666666
7777777777777777777777

8888888888888888888888
999999999999999999

1990 1991 L992
A S  O N D J  F  MAM J  J  A  S  O ND'J  FMAMt . ]  JA  S  OND

54



REFERENCES

1. Rienkfng, R F., L A" Mathews, and P. St-Amand. 'Dust.9brms An b Up
Daqlffiton of &rcns l-ale. ' Prcprlnts of InEmational Assoclation @nfrrence
on Envlronmental Senslng and Assessnpnt, Sepbmbrlr 1b19, Las Vegas,
NV, f.E E.E Rtblica0ons, 1975.

Z Barone, J. 8., B. H. Kuslro, L Ashbaugh, and T. A Cahill. 'A S-fr,tcly of Atnblent
Aetwls ln tle &+ens VallqrArca'AfrQuallty Group. Unircrsftyof Davis.
Davls, CA UCD, 1979. 37 pp. ffnal Reportto fte Califomla Alr Resources
Boad on @nfiact No. A7-178€O)

3. Kusko, B. H., and T. A. Cahlll. 'S:fridy of Paftcle Edde at tlotp lale. 'Alr

Quallty Group, Coc{<er Nuclear Laboratory, Unhrcrslty of Cafifomla Davis.
Davls, OA UCD, 1984. 52 pp. final Report to the Callfomia Alr fusolrces
Efoard, @nUad No. A1-14 I 32.)

4. WESTEC SeMceri, hrc., 'Flesl.ilfs of T& Plot SAfiiw at &vens Dry Lal@, lnp
@tnty, @llfomla' Prcparcd for Stats l-ands @mmlssion, 1984

5. St Amaftd, P., L A Matherrs, C. Galnesi, and R. Fleinldng. 'Dust.9bzns Fpm
Owens aN Morp Valleln, @llfomla' Naval Weapons @nbr; NWC TP 6731,
September 1986

6. Cochran G. F., T. M. Mihevc, S. W. Tyler, and T. J. Lopes. 'S:frldy of Salt Crud
Fotmatlon Mdnnisms on @vens (Dry) l-al@, @lifomia ' Pleparcd for l-os
Angeles Departnent of Water and Power, January 1988, DRI Water
Resqrrces @nEr, Publication No. 41108

7. topes T. J. 'Hydrctqy aN Wabr Budget of Owens lalce, &lifomla
'Preparcd for Los Arrgeles Department of Water and Power, January 1988,
DRI Wabr Rsourpes @nEr, Publicaton No. 411OT

8. U.S. ErMronmental Protection Agetrcy. '@mpllation of Air Pollutant Emlsslon
Factorc' Volune 1: Stationary Polnt And Area Scrurces, Fourfir Edition, u.S.
EPA Sepbmber 19&5

g. cox 8., Walden K., and M. Hom.'@ Air QualiU fu*lire Data @ll*tiotf
Prepared for Calfforhla Energy Commlsslon, Grant No. 91?€4-lo4.,
December 198€t

55



HI STORY

APPENDIX A

OF AIR MONITORING SITES



SITE

HISTORY OF AIR MONITORING SITES
November L97A March 1988

DATE

Blg  P tne  11  Nt {W

B I acfrock

Coso Junct lon

Darwi n

Independence # 159

Independence *  67

If idependence * 77

Independence Sewer

(ee I  er

Ponds

85-Og-26
87- 1 0-06

84-O6-22
85-10-0 1
87-10-26

79-O4-O4
81 -05-28
85-03-07
87-01-15
87-0 4-O9
87-05-08
87-06-26

85-03-0 1
a6-o9-26

81-09-18
82-t2-23
83-0 4-17
83-04-30

a2-a3- 1 I
a2- t2 -23
83-  t2 -19
88-0 3-  1 5
88-03- 1 5

81 -0 A-26
82- t2 -23
83-  t2 -19
87-O7-2A
88-02-20
88-02-20

85- rz-AL

79-07-24
83-05-0 1
83- tz-OA
84-0A-28
86-02-01
85- LO-23
87-O4-26
87-11-01
88-02-25

COMMENTS

Star t  o f  TSP & Met  s l  te .
End o f  TSP & Met  s i te .

S ta r t  o f  TSP s t te .
S ta r t  o f  Met  s t  te .
End of  TSP s l  te.

S tar t  o f  TSP s l  te .
End  o f  TSP s t te .
S ta r t  o f  PM-10  &  Met  s i te .
Construct i  on Nearby
Construct  ion Nearby
Construct i on Nearby
Construct i  on Nearby

Star t  o f  PM-10 & t r le t  s i te .
End  o f  PM-10  &  Met  s i te .

S tar t  o f  TSP s i  te ,
TSP slte shut dovrn.
TSP s t te  re -s ta r ted .
End o f  TSP s l  te .

S ta r t  o f  TSP s l  te .
TSP s i te shut  dosrn.
TSP s t te  re -s ta r ted ,
End  o f  TSP s i te .
S ta r t  o f  PM-10  s i  te .

S ta r t  o f  TSP s i te .
TSP s l te shut  dovrn.
TSP s l te  re -s ta r ted .
Construct t  on of mt t  I  gat I  on proJ ect .
End of  TSP st  te.
S ta r t  o f  PM-10  s i  te .

S ta r t  o f  Met .  e l  te .

S ta r t  o f  TSP s l  te .
TSP s l  te shutdown.
TSP s l  te  re -s ta r ted .
Fl  ash f  I  ood muds around s l  te.
S ta r t  o f  Met  .  s l  te .
S tar t  o f  Andersen PM-10 g l  te .
S ta r t  o f  Weddtng  PM-10  s t te .
End of  Andersen PM-10 gl  te.
End  o f  TSP s l te .
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HISTORY OF AIR MONITORING SITES

November Lg?A March 1988

DATE

7A- tL -22
79-08-t7

80-0 L-23
8r -05-05
83-05-0 1
83- tt-Oz
84-10-01
84- 1 0-0 1
a7- 1 0-07

85-05-0 1

79-08- t7
80-0 L-23

85-1  1 -01
85-1  1 -03
a7-06-20
a7-06-20

COMMENTSSITE

Lone  P lne  L45 .2  S  Ma ln

Lone  P lne  HosP i t a l

Lone P i  ne Sewer Ponds

Lone  P ine  V i s i t o r  Cen te r

O I  ancha Post  Ot f  i  ce

S ta r t  o f  TSP  s l  t e .
End  o f  TSP  s l t e -

S ta r t  o f  TSP  s l t e -
S ta r t  o f  PM-15  s l t e -
TSP & PM-15 shut down.
TSP & Pt{-  15 re-started -
End  o f  PM-15  s t  t e .
S ta r t  o f  PM-10  s l t e -
End  o f  TSP  s l  t e .

S ta r t  o f  t ' l e t '  s l t e .

S ta r t  o f  TSP  s i t e .
End  o f  TSP  s i t e .

S ta r t  o f  Me t  .  s i  t e .
S ta r t  o f  TSP  s i  t e .
End  o f  TSP  s i t e .
S ta r t  o f  PM-10  s l t e .
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APPENDIX B

TSP AND PM-10 DATA



SITE

O^,ENS VALLEY GROUP I AREA PARTI CULATE DATA
Novemben l?79 -  Manch t  gg8

DATE TSP ( u g./m3) PM-t 0 ( uglm3)

B ig  P ine  l l  h$ { t ^ ,

B l  acknock

Coso  Junc t i on

86-0 4-A2
87-O |  -27
a7-o3-04

A v e n a g e  !
Coun t  :

85-0 3-O2
85-0 4-25

A v e F a g e :
C o u n  t  :

7?- to-29
7? - t2 - t  I
e0 -0 3-t ,6
80-0 3-22
80 -0 3-28
8t -0 4-28
81 -05- t  6
85-03-08
85-03- t  4
85-0 3-26
g5-0 4-25
a5-0 5-0 I
85 -06 - t  I
s5-0 6-24
85-0A-1  I
85-0 8-23
86-0 4-O2
86-0 4-26
86-0 6-07
86-0 6- t9
86 -0  7 - t3
86-09-05
86- t  I  - 04
86- t2 -26
87-O t -l 5
87-0 3-22
87-0 4-A?
87-0 6-0 I
e7-o6-26
87-0 8-  I  0
a7- t  g- t2
88-03-28

100 uG./H3, PM-10

293
t t 6
229

2t3
3

t96
42F^

307
2

t26
140
t37
t t t
t25
148
222

0

62
53
52

3s7
39
s2
58
60
50

l  r l 75
g4

157
,63
58
52
77

r02
t ?6

65
56

t24
115

5?
73
92

50 uG/Ms* TSP
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O^IENS VALLtr GROUP I AREA PARTI CULATE DnTA
Nouemben l?7A Manch I  988

DATE TSP ( uglm3) PM-!0 (  uglm3)

fl

(-',

SITE

Danw i n

I n d e p e n d e n c e  *  1 5 ?

I  n d e p e n d e n c e  f  6 7

I  ndependence  #  77

AveFage :
Coun t  ;

85-0 3-O2
85-0 3-26
8s-0 4-25
85- l  0 -04
85-1 1  -0  I

Avenage :
Coun  t  :

e2-12-20

Avenage :
Coun  t  :

a2-o3-31
e2-12 -20
az-t2-2t
e5-0 3-o2
85-0 5-0 7
86-0 4-O2
96-0 5-20
a7-o I  -0  3
a7-o |  -27
a7-r  o- t  2
88-0  I  - t  6

Avenage  !
Coun  t  :

8 l  -  l o -o7
82-0 l  -26
a2-o3-31
a2-12 -29
e3-0 0 -0 0
84-03- t  3
84-0 3-3  t
85-0 3-O2
85-0 4-25
85-0 5-O7
86-0 4-92
a7-o | -27
a7-o6-1  4
a7-97-20

t44
7

0

113

r l 3
1

124
l8 l
14 t
t  00
122
157
l8 l
l s7
207
t43
222

153
l l

t t3
r20
?23
266

l0 l
157
165
193
to2
l4r
173
138
4t7

uG/l't3

132
23

552
t2a
372

53
60

233
5

* TSP

82

)50



Ol^rEhlS VALLEY GROUP I AREA PARTI CULATE DATA
Novemben  l?78  March  1  9Bg

Independence  #  77

Kee  I  en

DATE

87-O7-26
88-0 I  - t  6

Avenege  !
Coun t  :

79 -97 - t ?
7?-09-30
7?-  t  0 -28
7?-LO-2?
7?-1  I  -03
79-1  t  - r  I
7?- t  |  -2s
7? -1  2 - t  0
7? - t2 - l  I
79 - t2 -26
80 -01 -18
80  -0  |  - t 9
e0 -0  |  -2 t
80 -0 I  -28
80 -0  2-o7
80 -0 2-0 I
80-0 2-49
80  -0  2 - t  6
80 -03 -1  6
80 -0 3-22
80-0 4-99
8 t  -0  3-2?
8 l  - 04 - l  0
8 l  - 05 -1 ,6
8 t  -  t g -o7
8 l - l l - 16
8 l - r  l - 23
81 - t t - 24
8 l -12 -16
81  -  t 2 -21
82-0  I  - t  I
82 -0  l - t 2
e2 -0 t -18
82-0  I  - r  9
s2-0 | -25
82-0 l -24
82-Ct2-O I
82-0 2- l  6
82-O 3-0 2
82-03- t  5

r TSP ) 100 UG/y.3, PM-t 0 ) 50

TSP (ug./m3) PM-l0 (  uglm3)

465
ts7

250
L2A

|  , 247
635
153
537
389
188
32t

I  , 865
I  ,  t  06

66e
245
774
587

|  , 244
103
274
310
264
154
983
399
373
474
134
863
a7t
t  00
280
l t 3
507
562
t22
t26

1 1442
8 tg
t64

2 r t8 l
236

u6./M3

SITE

0
t95

t5

B3



SITE

O^JENS VALLEY 6ROUP
NovembeF

I AREA PARTICULATE DATA
l?7A -  Hanch 1988

TSP ( ugy'm3)
-----------

2lg
236
l l 4
633
t2l
463
144

3 1295
363
45s
?r?
323
101

t2,  r22
23?
la7

5  ,643
106

|  ,o87
t09
858
t8P
592
200
405
144
??2
136
raz
t?4

t  ,873
375
7?2

t  ,203
I  ,313
2  146?

150
t0 t
I t t
20a

7  t 62e
|  , 977

761
3  r?8?

28,0
142

) 50 Ucltl3

DATE

g2-94-2?
a2-95-04
82-s?-26
82-09-2?
az-l I -l I
az - t2 -O7
az-t2-o8
a2-12-20
a2- t2 -21
83-0 2- la
83-O3-31
84-0 I  -31
B4-0 2-46
84-0 2-O9
84-O 2- l  e
84-0 2-24
84-03 -1  3
84 -03 - l  I
84-0 3-3 I
84-04- l  I
g4-0 4-24
84-0 5-30
84-0 7-0  5
84-0 8-24
84-0 9-0  3
84-0 9-A9
84-09 -1  5
84-0 ?-2 t
a4-1 0-03
a4- l  0 - t  0
84 - l  0 - l  5
a440-21
84- t | -92
84- l  1  -08
84- t | -29
84- l2- l  4
85-0 I  - l  3
85-0 L-26
85-0 2- I I
85-0 2-22
85-0 3-O2
85-O 3-0 5
85-0 3-0 I
85-03- l  0
85-03- l  I
85-0 3-12

* TSP

Ptt- l0 (ugy'm3)
-------------

C

I

()

()

Kee l  en

B4



Oh,ENS UALLEY GROUP I AREA PARTI CUI.ATE DATA
Nouemben 1978 Manch I  989

S ITE DATE

85-03- t  4
85-03- t  5
85 -0  3 - t7
85-0 3- I I
85-0 g-22
85-0 3-23
85-0 3-24
85-03-25
85-0 3-26
85-0 3-27
g5-o 3-28
85-0 3-30
85-O 4-0 I
85-0 4-0 3
85 -04 -1  3
85 -04 - t  I
85-0  4- r  ?
85-0 4-25
85-0 4-26
85-0 4-27
85-0 4-24
85-05-0 I
85:05-02
8s-0 5-0 s
e5-0 3-s7
85-0 5-0 I
85-O 5-0 9
85-0 5-25
85-O 5-3 t
85 -0  6 -L?
g5-0 6-24
85-0 9-O4
g5- l  I  - 09
86-0  2 - t?
86-0 3- l  5
86-0 4-O2
86-0 5-0 2
86-0 5-20
86-0 6-97
a7-s  I  -1  5
a7-o | -27
87-0 2-O2
87-0 2-20
a7-02-26
a7-o3-0 4
a7-o3-1 0

* TSP

TSP (uglm3) PM-!0 (  ugy'mS)

e e l  e n 213
t02
t22
2ta
267
176

6  186?
686
989

3 ,509
2 tO6O

101
l l 7
118
t06
403
165
7?7

|  , 275
t52
t02
148
542
t  00
260
424
344
295
t?2
t2s
103
148
68.4
5.22
t95

3  r2O2
134
333
540
24?

|  , 27 t
455
130
101
125
380

u6/?13

100
672
251

54
39
7 l

230

B5

)50



q^,ENS VALLry GROUP I AREA PARTI CULATE DATA
Novemben l9?A March I  t88

DATE TSP ( ugy'm3) PM-t 0 ( ugy'm3)

o

o
SI  TE

K e e  I  e n

L o n e  P i n e  1 4 5 2  S  M a i n

Lone  P ine  Hosp i  t a l

87-03-t 6
a7-og-?2
87-O6-1 4
e7-o6-26
87-O7-20
a7-ls-?2
a7- r2-23
88-01-16
a8-o2-2r
88-03 - t  5
88-0 3-  t  I

AueF age !
Coun  t  :

7?-O 6- l  4
79 -O7-O2

Ave l . age :
Coun t  :

80 -0 | -24

80 -0  4-2 t
80 - r l - 23
8 l  - 05 - t  6
8 I  -  lO-O7
8 l - l t - 12
81 -11 -16
8 l  -  l2 -o?
82-0 |  -12
g2-Ol -25
82-03-31
a2-o9-t 5
82- t2-20
e2- t2-2 t
83-0 3-3 I
B3-0 4-24
84-0 2-O?
84-0 3-97
84-03 -1  3
84-O 4-24
g4-0 7-o5
g4-0  7 - t  I
84 -08 - l  0
84-l | -20

85-0 3-92

t 0o u6ll l3, PM-l 0

t67
3l  ,6
22?
la2
la7
t??
240

1r101
108

55
t66

70
9 l
40
,65

t t r
394

l4
6?

l t 5

145
l8

770
141

26?
loz

186
2

118
4 t2
l07
la7
162
t59
rg7
t  l 0
rg7
2t2
l02
l02
381
t7?

124
284
t52

140
83
59
? t

t 27
464

UG.4'13

62
g6

274

310

57
55
55
56

23?

(J

I J

* TSP

B6

)50



OWEhIS VALLEY GROUP I AREA PARTI CULATE DATA
Novemben l97B March I  988

DATE TSP ( uglmS)S ITE

Lone  P ine  Hosp i  t a l

L o n e  P  i  n e V i s i  t o n  C e n t e n

O l  a n c h a Pos t  O f f  i  ce

85-0 3-26
85-0 4-25
8s-05-07
85-t  I  -09
86-0 4-92
a6-45-20
87-Ot -27
a7-a2-92
88-0 t  - l  6

A v e n a g e  !
C o u n  t  :

7 ? - l  0 - r  I

A v e t . a g e :
Coun t  :

a6-o2-o6
86-0 4-O2
87-O I -1 5
a7-02-20
a7-03-22
a7-44-22
88-0 3-29

A v e n a g e  !
Coun  t  :

148
t74
?o

136
t82
23?
2s3
204

t72
3 t

t72

t72
I

t 48
610
t  t 5
t45
t l 0
t24

20?
6

*

Pf"l- l0 ( ug./m3)

72
92
54
7?
95

159
r7a
140
t72

50

50
t

140
67

t24
1 8

0

A v e F a g e :
Coun t  :

100 uG/vl3, PM-t 0 ) 50 uG/t"13

558
220

* TSP

87
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MYYR TSP

INDEPBOE{CE TSP, Ff-10 & ilEf DATA F|lR US } 19 llPHr
Decmber 1985 - Harch t988

2{ IIR PN' DIR 2{ HR AVG US TIIT HRS } 19 Pn fiRS ) t9 HRS ) t9

l5

t5

I tl 285 t0-13

Auenagc:
Totrl r
Couot:

86 0t 26

02

20
3l
0d
29
l4
0{
03
02
0d
08
09
t5
l7
19
l4
07
t0
l2
t5
t7
t8
l ?
0t
a2
03
0{
12
t {
l5
t8
29
28
26
25
23
22
00
00
0{
l7

t{
s
N,l$f
s
s
N
g,l

ul,f
l{
lfiE,N
l{
s
n{l,tflt
s,l$lf ,Nl
s
ugf
s
N
s,sE
N
N
N
U
Nrlffr,l
il,m{E
s
U
s
ssE
t{
IilJ
u,lllf ,ugl
N
t{
U
UrW

7
3

lf
ssf
H
s
s
lfu
Nt,|
Ug'f rU
tf
N
N
s
l{
t{J
s
t{l
s
N
ssE,s
N
l{
N
u,tltJ
N
H
s
rf{l
s
s,llll
N
N
hil
N
NrU
ssE
!U
N(l MTA
N{l MTA
t|ld
ssE

il
7

l l
l4
7

t5
t0
I

l 9
l {
l 9
l l
t 2
t6
2l
I

t 0
il
9

17
t5
u
il
27
il
I

l 5
t0
il
t2
?

t3
l 5
t5
9
9

l2
il

r{tm Feb.2trtt88

8-9
t{
t3-18
n]7-n
r 3-t5
I , l  l - l {
l3
t3
t6-t7l?
9-t0,21-22
2-r5
0,6-t
l0 rl2
l -5r1t ,22
t0-23
t5
8-9
r 0-14
ll-12
8-t7
8-9, l5
9-t I
t3-t5,18r22
0-18,20
8-9
t5
t0- t2 ,15, t7
t8
I  t - t3 , t5
8-9
0
t6-23
3r7
t2-18
t5
t6-17

ll-l3tl?,2l-23
l{-t6

2
I
4
7
3
5
t
I
3
4

l4
5
2
7

l {
I
2
5
2

t0
3
3
5

20
2
I
5
I
4
2
I
I
2
7
I
2

03

2l

l4 t

3t

05
06
07 l{,u,lf{l

ssE

r F{-t0 datr

c1



@

o
MYlr0 TSP

II{D€PBOB{CE ISP, ft{-t0 & tfi't mIA Fm us } 19 tlPtlr
Dccrnbm lgSS - lluct 1988

2f HR Pru otR 2f llR Alrs tfs I0I tlRs ) 19 PS' mS ) It

ssE
ssE
N,SSt
ssE
ssE
ssE
ssE
n|I
ssE
ssE
U
t$rl
u
sl
ugf ,u
u
H
ugt,lilf
s
u
ssE,'s,sE
l$tf
N
N
N
N,tlll
ssE
N
N
N,lffd,t{d
llll,N
l{l,lfll,N
t$lf ,ll
l$u,N
llu,N
N
lffi,ll
il,$lf
N,mlf
t{
N
]ll,f
lt{f ,tl
r{

9
t0
l6
t0
I
I

il
I
9

t0
8
9

l2
9

t {
l l
il
12
I

t0
l 2
l7
8

l2
l 7
20
I

l 6
l t
l9
l 9
t i
12
l l
22
l l
t 8
l6
l7
t {
l 3
t 3
2l
7

r ffl-10 drtr r{trn Fcb.Ztrlt88

c2

HRS ) 19

t5
tf-t7
0-3rt5-t6
l?
t3-t{
l {
t4
l f
t4-t5
t3-15
l7
t5
rc-m
20
o-t,t2,t{-16r23
t7-t8
o,8-t
15,1,
l {
t5-lt
r2-15
0-l,3,8-l|l
2l-n
l0
9-t5
4-14,17 rzl-ilrn
t2-r3
9, l l -16
7-9
6-17
0-tf9-t3
4-6]912-13
t3-16,18-20
t3-16,19-21
2-t3,20-21
t-tl
3,7, t0-14
8-t5
9-t{
t3-l{
t0-12
il-t5
0,8-t6r 18,20-21
u-n

86 24
28
05
06
l2
l3
t5
l6
23
24
29
25
08
24
09
t9
l0
t7
l2
td
l4
3t
30
l9
t8
I t
09
02
0 t
29
23
23
22
2l
06
04
03
02
0t
23
20
09
07
06

C

ssE
ssE
H
s
ssE
ssE
ssE
U-U
ssE
s
u
Nfi
u
ug{
tl
lN'f
N
t{\u
s
NJ
ssE
t|lJ
l{l
lNf
N
tff.,f
ssE
tftJ
IflJ
iilJ
Ittl
rf{J
Itu
lflJ
t|{l
N
mfi
mtJ
ll{f
lllvf
tfu
tf{t
l0tf
lffJ

I
4
6
I
2
I
I
t
2
3
I
I
5
t
7
2
3
2
t
5
{
6
3
t
7

l5
2
7
3

t2
t3
6
7
7

t {
3
7
8
6
2
3
5

t3
2

47

08

09

t0

il

t3

2l

t2

( )



TSPMYH0IR

INDEPB{I)O{CE ISP, ff-10 & llEI mTA F|lR tfS ) 19 ltPHr
Oeccnbcn t985 - l{anch t988

2{ HR Pn' DtR 2{ HR At 0 US T0T llRS } 19 Pn flRS ) 19 HRS ) t9

Aurnrge r
Totel r
Count: 8{

20
l9
n
28
l7
l 6
t5
l {
l3
03
02
03
09
t5
26
20
23
l9
t8
t7
l6
05
l2
t3
t8
t9
23
2l
29
22
28
27
25
24
0{
02
03
04
09
l0
il
12

l3
2r
I

l2
24
27
23
9

2l
l 3
I

l 6
I

l 4
l 4
l 2
l 4
2l
17
l {
t 6
l 5
9
I
I

l 5
9

l2
l {
t 7
l 8
l6
l 5
t6
l 4
l3
t3
l4
l 0
l2
9

t {

Ptl-10 drlr r{tcn

c3

t{,lltl
l$ll,N
t{
ssE,N
Nfi{vf
NrN
N
N
l{,llil
s
Urtl{,|
N
ssE
l{f ,lttl
N,lf{J
N
H
Hrl$l,f
N
N
lt{f ,t{
s,ssE
ssE
N
N
N
lf{d,t{
s,ssE,t+u
l{,ntl
N,lwJ
It{l,N,l{l
N,tfu
N,lltJ
N
s
ssE,s
N
lllvf rN
N
tf[J,u
tt{l
ll{f ,N

t336

t3

5
376

0t87 7
t5
t
3

l3
l7
il
t
9
6
2
5
I
5
6
2
6

t4
l2
4
I
4
6
I
5
3
2
3
6

t3
il
t0
3
4

t0
7
I
I
3
3
2

t0

45

64
56

N
$ U i

N
N
lflJ
}NJ
ll
Nt/
N
s
ugJ
N
ssE
tftJ
HU
N
N
N
N
N
Itfi
ss,,
ssE
N
N
tll,f
mfi
s
N
lftJ
Itu
tffJ
mtJ
ltt{
s
ssE
tftJ
mtJ
N
}U
F*l
lfl/

0-2,t0-t3
9-23
l2
2-3, l0
t0-22
6-22
0,2-4,8-l t ,15,20-2t
23
lt-t7 J2-23
r8-23
l6-17
3-{,9-lo
2l
u-tzJ2-23
7-t2
8-9
9-14
{-5,8-19
9-20
9-12
0- t ,5 ,9-12,14
l-214rl4
r3- t8
I
t6J0-23
0-2
t8-t9
9-t0,  l {
l-217-10
2-416-15
8-9, t l-t6, l8-20
7-12J4-17
8-t0
l  l  ,13,  15,  t8
t0-19
r2-18
u
2-3t7-12
7-P-
16-17,2t
22-23
0-9

a2

I
l2

03

27
25

0{
{ l

37

!

23

Feb.2t, t988



lNDtPBloSlCE ISP, Ptl-t0 & llEI mIA FoR US ) 19 llPHr
Drccnbm 1985 - lhnch 1988

2{ HR PS' DIR 2{ m Ala us T0T ffiS } 19 Pru ilRS } le

.s

r}
f f i s l t9ISPMYYR t{0

0487 3
6

l 6
6
2
t
3
4
2
t
2
2
2
I
3
3
5
{
I
5
2

t3
4

29

3t

05

06

td
17
l8
t9
26
27
n
30
0t
03
06
07
08
l0
t5
t7
l 8
t9
?2
24
23
l4
30
28
26
22
2l
t5
0{
05
08
t0
I t
t 3
06
05
0{
07
l7
l8
09
08
03
l9
t0
20

Itf
u
tftl
lll,f
lfi
ssE
s
tNl
TNJ
rsu
t{,f
ssE
s
mlJ
m{f
ssE
ssE
ssE
lf{f
ssE
}U
ssE
ssE
tfiJ
Itfi
INJ
l|u
ssE
lfi
ssE
l{f
ssE
ssE
t{l
}U
ssE
ssE
IU
nn
ssE
ssE
ssE
ssE
ssE
ssE
s

I
il
2l
1 7
I
I
9

r3
l 0
12
9
I
7

l 2
t0
I

l 2
l l
I

t t
l 2
19
il
l 0
t 0
il
l 2
r3
l 2
9

l2
t3
il
il
l 0
9
?

l t
l 7
l0
t0
l 0
I

l l
il
l7

I Rl-t0 drtr r{trc Frb.2lrt988

c4

ssE
u
tf{lrlffuf rU
lilt,N
s,sE
ssE
ssE,s
ssE,s,u
usl,u
lN,f
ssE
ssE
s
N
ssE,tf{J
ssE
ssE
ssE
mtJ
ssE
ssE
ssE,s
ssE
u
ll,lt{t,tJ
l$l,f ,N
Url{,f rllll,f
s,u,lfll
sE,ssE,v
ssE
l$u,ssE
ssE
ssE
sE,ssE
ll{l,N
ssE
ssE
ssE
tftl
ssE
ssE
ssE
ssE
ssE
ssE
sSE,S

t{-16
t{-t9
0-3, tt-t{, ld-23
0-t,d-t
t3, t6
l f
l2-14
0 ,3-{, 17
r3-l{
I
r3-14
r5-t6
t8-19
t8
12-13,1?
t3-t5
r3-t7
t3-t4,t9-20
l 9
I t ,13-16
t{- t5
t2-23
l4-t7
r5
l7 rl9-21
I ,3 ,5-8
lSJl,23
o-1,t8-t9
il-17
t8
t  4 ,18- t  9
n-t7 Je
t0-17
t3-17
7-8
t4-17
t5-17
l6
6-7 Jt-t9
l6
t3-17
t{- t5
t4-15
t3-16
l3-17
r0-20

23

t38

24

I
4
6
3
{
7
I
3
I
I
5
2
4
3
I

il
I
5
2
2
{
5
u

07

75

4t7

\,



TSPMYlfoYR

INDEPROSICE TSP, R{-10 & llFI mIA F|}R US } 19 l{PHr
Decenbr 1985 - llrch t988

2{ m Pru otR 2{ HR A116 US T{rT llRS } 19 PK.' llRS } t9 llRs ) 19

0787 il
2l
t2
22
n
24
z5
26
27
28
2?
30
3t
t 6
l5
03
0{
05
a9
I t
t3
28
23
u
2l
20
r8
t5
l {
08
07
06
05
I t
l2
t3
l4
l2
t3
22
t3
l4
t5
28
25
26

ssE
ssE
SE
ssE
ssE
ssE
ssE
ssE
ssE
.ssE
ssE
ssE
ssE
l0r/
ntl
tfft
u
ssE
ssE
ltf
ssE
ssJ
ssE
ssE
ssE
ssE
ssE
ssE
U
ssE
ssE
ssE
ssE
IU
ssE
IU
ssE
ssE
lttt
ssE
NI
$fl
ssE
ssE
t{
N

t 0
l3
I
I

t l
l2
l l
t 5
t5
l l
I t
9
9

l5
.?

9
7

l0
I
I

l l
7

l l
l 7
20
l0
I

il
9
9

l 0
l0
I
I
7
6
6

l l
l l
I
I

l9
I

l3
27
t2

r ftl-t0 drtr r{tan Frb.Zlrlt88

5
7
{
I
5
5
4
I
I
2
3
4
I
6
I
I
I
2
t
2
3
t
6
9

l l
2
I
I
3
4
4
2
I
I
I
2
I
3
I
l
I

l 0
2
4

t9
{

sst
ssE
ssE,sE,t+tJ
ssE
sst
ssE
ssE
ssE
ssE,s
ssE
ssE
ssE
ssE
IJ
U
ssE
s
ssE
ssE
ssE
ssE
SE
ssE
ssE
ssE
SE
ssE
N
u
ssE
ssE
ssE
ssE
ssE
ssE
ssE
ssE
SSETINYf
l{
s
t|fi
twd
tu,lfll
ssE,u
t{
N

t3-t7
l0-16
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t
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0,8-t {
il
5,7-t3
3,8-t,ll J0-21
8{
t2, I 5-t d
6-8,t2, t5
9-12
8-9
t5-t6
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s
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s
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I t
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l d
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I t
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l l
l l
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u
NO MTA
vlilt
t*f
s
lu
u$l
SE
SE' sE
U
gf
I

43 I
I

N
HI
t
I

lfl
N
ltl

0-t
m-21
t ' t3rtd-t7rE
l3-ttrzt
l?.8rn
I ,5-g
I
I
t0-12
l4
to-il
t3-rt
t J4
7-8
t0
7-8
t7 122-23
0
l8
t6-t8lt-23
0-9
I
6-8
l 9
t6-t8
t8-I9

t8
2
t6
2-3
t2-t8
t {
t5-16
t5
2l
l { ,18
t5
t3-t{,n-a
9-t0
I
4,7-t5
t7-t8
t3
g4a J2-t5r22
t-5,1 t -t{
4r?-a

07
08

09

t0
I
6

l2
t3
I
8
I

t0
t0
I

l 6
l 2
12
l9
t0
t3
td
t8
t5

I
I
I
2
7
I
2
I
I
2
I
7
2
I

t0
2
I
I
?
3

t0

il
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e

c(l$l Fl-10 & l{Er mIA FoR US } t9 llPll
lhnch t98:i - lftrch t988

2{ lln Alr0 16

il
I

l {
2A
26
24
t5
t0
l {
t3
20
20
22
l7
l {
t5
I

TIII HRS ] tt Pn ilRS ) tt tmlrYR F{-t0 2{ IIR PN' DIR

l t $tJ
tf{J
l.ftcf
Ffi
lt{l
t{l
l$u
}U
M
ill
]U
}U

27

0{
0d
t0
il
r2
E
29
ilt
07
08
2l
m

2
I
z
4
3

t3
5
I

t0
2
I
t

{
307

t0
t8
9

t2
il
20
l {
?

l 9
l 2
il
l2

t 3

lfl/rfll
t$f
t$tJ
1ilil
lill
Vilil/il|
t|lt/il
t{
lflrill
lrJ
tlluf
tl

9-t0
7-15
t0-ll
J-t2
te-n
2-5r7-t5
6-7,t0-12
il
3{-i-7 110-15
3-l
t2
t3

t2

Aucrage:
Totrl r
Count z 87

149

l t

l 2
9
7
I
I

t 0
I

l 0
t 3
t0
8
6

196

12

28
23
m
t9
l6
t5
l {
I t
t0
t3
23
20
l9
t8
t6
t5
t4
00
30
29
28
23
24
2g
t9
0t
22
l7
l6
07 

' i ' : '

0t

02

03
0{

87 (v)
$n
It{l
vls$
lftl
N
It{l
l$J
tftJ
tffuf
u
N
N
t { '
lt{l
stl
It{f
Nll MTN
U
SE
s
ssE
ssE
s
ssE
ESE
}U
SE
ssE
ssvll

3 USt
I USf
5 lrtf

l2 NAltJ
20 ll{l/ll
15 lt/nu
I lt{t/Nf
2-  ts
3 lt{t
3 NUAU

t3 urusf
12N
17 tr4t{f
r0N
4 tf{l
6 t|fl/l|
2U

u
ssE
ssE
ssE
ssE
lf{E/tf
ssE
u
ilvss/
u
sst
u

6-8
lr
l-2r9-ll
r20
o-t{,t8-20}243
7-t7120-23
o-3,9-t2
t-t0
7-9
t0,20,23
6,8-t9
t-2,5-t{
0,2-{,dfl0-t6, 18-22
n-n
6,9-t t
r{-t9
0-l

r3
l l
t5
r2
l {
t4-t5
l6
t5-17
olr416-9
td-t8
t5
l6
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lt0YR l)AY H-t0

c0s0 ptt-t0 & HEt mTA F{lR uS ) t9 Hptl
l{rnc[ l9g5 - l{anch lgBB

2{ IIR Pru DIR 2{ IIR AI.|G US TtlT IIRS } 19 Pru HRS ) 19 HRS ) l9

87 06
07

04
20
t7
l6
t5
t0
03
2l
23
26
27
28
29
0t
09
t0
t3
t {
20
2l
22
23
il
a2
03
r5
t2
t4
25
26
20
I t
t2
t3
l4
22
23
24
23

u
ssE
u
U
SE
SE
ssvrJ
ssE
sst
ssE
ssE
ssE
ssE
ssE
u
vtl
ssE
U
s
ssE
ssE
ssE
u
}U
u
IJ
ssE
ltlJ
tt{J
}tfi
s
lr{l
N
s,usl
1{l
s
N
N,l$t{
lflul

ssE
ssE
u
u

t3
t 0
l 4
l2
t2
9
?
7

I t
I

t 0
il
l 2
l0
t0
t0
il
t 0
l t
l 0
il
t 0
I
I
I

I
I
I
5
I
2
I
4
2
3
5
6
2
I
2
5
I
3
2
6
6
2
3
I
2
I
2
I

l 2
I
I
I

17
24
I
4
5

l9
l6

rstJ
SE
SE
ssE
ssE
ssE
ssE
ssE
ssE
ssE
u
u4fgf
u
U
u
ssE
ssE
ssE
U
rftl
U
rJgd
s
tt{/
l0{,r, ru)
}NJ
s
tfg
Nrltfvf rSg{
ugl,s, ru)
lltl
u
N,SE
ll{f ,N, (v)
tl{l,NE, ru)

l 2
I t - t 8
I
1,1-19
l5
t4- t5
T{
i l - t {
t5-t6
t2-t  3,  l5
ll-l2tl4tt6-17
l t - t6
t6-17
t2
t8- t9
l6-20
19
t { - t6
l2tl4
12-t7
il-t6
lt-12
t6-t8
t8
t8-t9
t8
r2-r3
0
3-5,8-16
l0
t5
t l

0-23
0
r{-rs Jt }3
0-2,5,23
s-23
2-t5,22-23

27

08

59
{3

09

l0
il

tf{d
U'fi
usf

0t 0t
I t
t5

12

il
I

l l
l 3
t ?
l 0
7

I I

30
7

il
t 7
23
2l

73

l r

30

Avmage:
Totr l :
Count | 69

52 t2 5
33t

4
I
3

l 4
l 6
I

f\NJ
u,l$fi
U

9-r2
6-7 rtl-lt,t3-t6
7-9

88
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c0sl ftl-t0 & l{EI mTA F(lR US ) 19 llPH
lhrch 1985 - llarch t988

DAY Pil-t0 2{ HR PF' OIR 2{ HR AVO US T(IT HRS ) 19 Pru HRS } 19 ilRS ) 19

o

n

' ' l

.D

D

H0n
t5
t5
6

l5
l 5
l {
8

l 6
2l
t8
t4
t0
l 6
t7
t2
t2
t5
l l
l l
t 6
t 0

l4

t5

92

54

l6
t9
8
0{
t0
t7
22
l9
t8
t6
il
2l
3t
30
2g
l0
27
t5
il
09
07

0t

02

03

88 usl
l$lvf
s$l
lflJ
m$
N
N
Nftfl{
N
$$
lilJ
N
N
N
lfi
t{f
ntl
M
]flJ
INJ
N,lt{l

7
7
I
{
6
7
I
I
7
9
6
2
I
9
3
2
4
7
I
9
2

U
l{J,!lll
U
$U
ll{l,s
Urlf{rf rN
N
tfll,lu,N
N
l{J,$J
l$lf ,lll
unfi
H
N,f ,N,ltlJ
llJ
l$fi
F{t
ttf
N
lu,tftJ
N

t t - t7
2,{-d,9-tt
t?
9-t2
t0-t5
0-t 13r5-7rtt
I
0-5r8rt3, t8
7-2?
t0-t2, t8-23
4-5,t-t2
l8-t9
l-5,7-12
0,5,7-9,20-23
l-3
8-9
20-23
t0-16
?
tt-l8,al
8-9

Auerage r
lo t r l :
Count: 24

6
t39

Average:
Tot r l :
Count z 241

t29t

32

{
t , 0 0 7

c52



ilo

c0$ mrA $rnily By ltofiil FoR us ) t9 t{ptl
lhnch t985 - llarch 1988

mYs , It Prf-to HRs ' t9 2{ fiR AV6 US

0t

Aurrgr:
Totrl I
Counl:

02

Avmgel
Totr l :
Couatr

03

Aucnrgc I
Tota l :
Count:

0f

Avrnrge:
Total :
Count:

05

f,vrnage:
Tota l :
Coun t:

06

Aumgcl
Total I
Count:

07

Auenrge:
Total :
hunt:

l {
tt2

t06

152

l 4
l8t

t9

t4
il6

5t

t93

388

t?4

I t
66

67

5l6

t0
42

20

t42

t0l

78

t3

il

23
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oso mrA $mnfif gY ilo{tfl F|lR US ) tt ilm
llarcl lt85 - llrnch t988

i T*-',-1t tt: 
ms ) tt

08

Arlcagc I 4{

Totrli 55
Goontl tg 5

0t

Aumge l 43
Totrl ' 38

Couot: t{ I

t 0

Auerrge: 50
Totrl: 4e

Countr t0 2

t l

Avmege:
Totr l :
Count:

t 2

AurrgrI
Totr l :
Count:

Avmrgc:
Totrl r
Coun t:

9t

32

2{ HR A116 tls

il

t3

t352

t52

t6
l 0 l

2l

t 32

12

195
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c0s0 mTn smffry F(lR us ) t9 Hptf FROf t{{|f,Ireil DtREsrtril
lhrcft ttgi - lfanch lg88

mYs ) t9 Ft-t0 HRS ) tt 2{ ffi A116 US

0t

Aumrgr:
Totrl r
Cosnll

02

Aumrge:
Totrl I
Couat:

03

Aumage:
Total :
Count:

0f

Aurege:
Total r
Count:

05

Aucnrge:
Tota l :
Coun I r

06

Avmege I
Totrl r
Coun t r

07

Aumge:
Total :
Coonl:

t6
?7

t96

12r

t5
t21

t5

t3
76

92

t5 t

t5
df

50{

93

il
t6

l2
47

8t

3tt
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c0$ mTA $nmf,Y F(lR us ) 19 tftl FRfi Mm|Gil DlREfil0{
llucl tt85 - lhnch 1988

m mYs ) t9 Ptl-10 ms ) t9 2{ lln A116 US

o

n

L

08

AuemgrI
Totr l :
Count:

0t

Aurnrge r
Tot r l :
Couot:

t 0

Auenrge:
Total :
Coun t :

t t

Aumeget
Tot r l :
Counl:

t 2

Aurrge:
Total :
Coun t:

,\.
60

{ l

il

Auenagc:
Totr l :
Coun t:

t {
s

26

6 l

t {
n

52

t32

t5
73

2l

t 02

162

t05 t4

t {
d0t
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c0s0 mTA sufsRy F(lR us ) It tftf FRO| s0fiffiil Drnsnln
llanch t98:i - llmch 1988

mYs ) 19 Ft-t0 ffis ) tt 2{ ltn Rrr6 us

0 l

Arlrnrge I
Tohl r
Count I

02

Aucnrge:
Totrl r
Cosnl:

03

Aucnrge:
Totr l :
Coun t:

0f

Avrage;
Totr l :
Coun t r

05

Avrage:
Total :
Coun t:

06

Avcnrgel
Totr l :
Countr

07

Avrrge:
Total :
Count:

d8

t0

t5

il

l 0

t t

t {
40

3l

82

t0
28

42

8 t

4t

I

t0
35

20

2il

l 7
49

l8

c57



n

co$l 0AIA SmffRY F(lR US ) t9 tfH tRsl slluHEF{ 0lREgrl0{
l{arch tt85 - lhnch 1988

fio mYs ) 19 Ptl-10 HRs ) 19 2{ HR At 0 US
r'\

08

Aucnage r
Totr l :
Count r

0t

Auenage r
Total :
Count:

l 0

Auerage:
Total :
Coun t:

il

Auerage:
Tota l :
hunt:

t 2

Auenage:
Tote l :
Count:

39
40

t43

43

9 l

24
46

30

3 l

il
362

35

92 13

3t
il

l 0

Avenage:
Tot r l :
Coun t:
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lr0n DAT Pt-t0

mffiI[ PFto & tEI mil m ffi ) t9 [P[
tudt 1986 - Septober 1986

2{ [R Pn DIR 2{ [R IVC [S 10r IRS ) 19 Pw IRS ) te IRS ) t9

03

0{

85 n
n
05
%
6 srz
t8
t6
02
09
l5
l6
6
n
n
08
02
03
l9
t5
n
3t
m
08
09
00
00
00

t2
t2
t6
t2
t3
17
t0
t5
12
t5
9

17
l2
17
t5
t2

ilr
NT
SE
r
$sr
s
r5r
s
tfr
m
SE
Mn
IIE,U
ril[
51
ss8

06
03
t{
l?
l8
t9
t5
t5
09
06
t5
l8
0t
02
t2
t5

t$[
nfl
rst
tl
ffi
m
ssB
t,ssE
ssE
ssB
sst
flr
llB,s
It
$8
ilr
l{f,fiilr
ssB
tE,sst
sst
ssE
sst
s
ssE
ll0rE
ilo[E
[$E

t5
t9
a
n
l?
It
t{
il
l {
t2
t0
il
t0
t2
t l
t3
t2
t0
7

t l
u
t0
l3
t{

9
l l
6
m
9
I
5
4
5
I
t
I
3
3
I
7
2
3
t
2
2
I
3
5

mr
rst
fst
nr
l[fr
$r
ssB
ssB
ssE
ssE
ssE
w
s
il[
ssE
ffifl
$fi
$U
sst
ss[
ss8
s
s
s

g-l?
tr9'll
IYts
0-l{rt6-l? rmrn-B
t$8
I
t2-16
t2-15
t2-t6
t?
17
n
t6-t8
l7-t9
t5
rGn
&9
lFlT
t6
l$t5
tll{
l5
t{-t6
ll,t{-l?

05

05

0?

08
09

t0
1 t
t2

Averaget
Total:
Cqnt: n

372

t

13 4
106

85 0t
02

I ililf
2r
6S
4[
3 SSr
8 S,ST
t r5r
4 S,IS[
4Nr
5Nr
t ssB
7Uf f
7 S,Isf
6 r,[t
? $ f
4 SSE

2l
ts16
thzl
$,21-n
0-l,3
2-4,t0-14
3
t0-lt,m-21
,1,?'9-t0
r0-15
t2
6,&11,13,15
tGn
2-3,9-tt,1?
t?.lS
r4-l?

03

0{
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lton DAT PU-10 2{ [R PnV Dn

ltARilll Pt-10 [ ltEI nT[ Dm rs ) t9 llP[
[ardt 1985 - SePtder 1986

2{ [R AYG TS TM ARS ) 19

I t
l0
u
t{
t0
10
t0
t4
il
l0
I

t5
t0
t{
9
9

nY aRs ) 19

ffit
SSE
s
sst
T
ST
I
st
I
I
ssE
t{f
ssE
s
ssE
ssE

ssE
sr
usu,5t,s

ms)19

86 04

05

I
2
2
6
2
z
2
2
4
2
I
6
3
2
2
2

I
2
7

3
tn

l {
9
t3

t2

r7

42

ts

33

45

7

t8
n
02
03
0{
05
t{
2l
3l
01
0{
08
t5
n
r6
n
00
08
16
24

08
09

$r
ltt,ssE
s
ssE
T
llB,$ff
ll[
SE
IE
H
ssE
lrfl
HE,SSE
s
ilE
ssE
il0il8
ssE
ltE
(v)

8
t{-15
tFt6
tt-r6
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15,19
rFa
0-t
lFn,n-n
0-t
t5
{-5,?-10
lFrs
l1 , t?
Itst5
r6-t?

t5
l6-t7
u,t5-16,9-n
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'0?

Average:
Total:
Count: 36

Average: 86
Total :
Count: 53 8

13 4
m

(_. '
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DAmU 0[1A fl[UARr Er mm mn rs ) 19 [P[
tlardr 1985 - Septder 1985
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Average:
lotal I
Oqlnt:

02

AYeragel
Total:
Cqlnt:

03

Average:
Total:
Oq,lnt:

0{

Average:
Total I
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05

Average:
Total:
Cqrnt:

06
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Total:
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Average:
Total:
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t2

4
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l4

t77
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3
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l4
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lntiln mn f,mnRI n mm m rs ) 19 uP[
Uarch 1985 - SePtder 1985
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Total3 I
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09.

Average: 33 1 13
Iotal: 18
Cqrnt: 4 t

t0

Aucrage:
Total:
Cqrnt: I 0
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Total:
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L2

Average:
Total:
Ccrunt: I 0

4
m
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I60
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Total:
Cqint:

c62



mnn mrA slfrARr m us ) 19 [p[ rn0u wlflnfl rIflD DInE$t([
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AYerage:
Total:
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AYerage:
Total:
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Total:
Cqrnt:

05

Average:
Total:
Cflnt:

06

Average:
Iotal:
Cqrnt:

Average:
Total:
Cflnt:

t2

l {5
r0

nl

42
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L6

I
t6

7
n

t2

l45
t5

5
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t {2
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mfflil mm $0nff rm rs ) t9 llru nfi sumnil ilflD DInETI$
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Average:
Total:
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Average:
Total:
Cflnt:

0{

Average:
lotal:
Cqlnt:
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'AYerage:

lotal:
Count:

06

Average:
Total:
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0?

Average:
Iotal:
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Total:
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t76
l8
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6

t23
n

t3
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Total:
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Average:
Total:
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4
t8
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I
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MODET RESULTS

APPENDIX. D

FOR SOT'RCES



PTPLU
ANALYSIS OF CONCENTRATION AS A FUNGTION OF STABILITY AND YIIND SPEED
(CALIFORNIA AIR RESOURCES BOARD I'IODELING SECTION VERSION)

BIG PINE DISTRIBUTORS - CRUSHING

SOURCE CONDITIONS

EMISSION RATE = 2.646 G/SEC = 2L
PtffSICAL STACK HEIGHT = 6.1 M =
STACK GAS TEI{PERATIIRE = 294.3 DEG. K
STACK GAS VELOCITf = 20.32 I/./S.EC =
SIACK DIAIIETER = .254 M = 10 IN
VOLUME FLOI{ RATE = 1.03 M^3/SEC
BUOYANCY FLIIX = .L2 V|^4/SEC^3

METEOROLOGICAL CONDITI ONS

L8S,/HR
20 FT

= 70 DEG. F
4OOO FTIMIN

AI{BIENT TEI{PERATURE = 28,3.L
ANEMOMETER HEIGHT = 10.06 M-
MIXING HEIGHT = t52.4 M =
WIND DGONENTS:  Az  .O7,  B :

RECEPTOR DATA

DEG. K

500
.o7 ,

=
33 FT
FT

C:  .1 ,

50 DEG. F

D:  .  15 ,  E :  .35 ,  F :  .55

RECEPTOR ELEVATION ABOVE GROUND LEVEL = 1.5 t{

OPTIONS USED

STACK DOWNWASH

RESULTS USING D(TRAPOLATED WINDS

STABILITY

A
A
A
A
A
A
A

B
B
B
B
B
B
B
B
B

WIND
SPEED

( M/SEC )

.49

.77

.97
1  .45
1  .93
2 .4 t
2 .90

.48

.77

.97
1  .45
1  .93
2 .4 t
2 .90
3 .86
4 .83

MAXIMUM
CONCENTRATION

<uG/M^ 3 )

5 .1188+2
6.396E+2
6.97LE+2
7.8888+2
8.3278+2
8.4588+2
8.417E+2

5.0548+2
6.574E+2
7.315.E+2
8.4498+2
8.9598+2
9 . L29E+2
9 . toTE+z
8.782E+2
8.3L48+2

DI STANCE
OF MAX

(M)

193
135
115
84
70
51
55

273
LA2
r52
tL2
92
81
73
63
57

5FT

EFFECT I VE
HEI GHT
(M)

38.2
26.  L
22 .L
15 .  I
t4 .  L
12.5
t t  .4

38.2
26.  L
22.  I
16 .8
t4 .1
t2 .5
t t .4
10 .1
9 .3

D1



c
c
c
c
c
c
c
c
c

D
D
D
D
D
D
D
D
D
D
D
D
D
D

E
E
E
E
E

F
F
F
F
F

1 . 9 0
2 .38
2 .85
3 .80
4 .76
6 .66
9 .51

LL .4 t
14 .27

.46

.74

.93
1  . 39
1  . 86
2 .32
2 .78
3 .7  t
4 .64
6 .49
9 .28

11  . 13
13 .91
18  . 55

1  . 58
2 .  LA
2 .52
3 .35
4 .20

L .52
1  . 90
2 .28
3 .04
3 .80

135
118
r07
92
83
73
66
63
60

808
503
407
293
23e
205
L84
157
L4t
t23
110
to4
99
90

464
438
4t5,
38.2
359

700
672
640
594
s62

9.6878+2
9.926E+2
9.944E+2
9.650E+2
9 . L75E+2
8.  15,4E+2
6.8,49E+2
6. 157E+2
5.393E+2

4. t25.E+2
5.819g+2
6.672E+2
8.O998+2
8.764E+2
9.062E+2
9. 1 44E+2
8.9678+2
L5898+2
7 .7088+2
6.5298+2
5.8928+2
5.  1538+2
4.48L8+2

5.2668+2
4.701E+2
4.2768+2
3.6688+2
3.246E+2

6.6328+2
5.8778+2
5.3LrE+z
4.5 LOE+2
3.9608+2

1 4 .2
L2 .6
1 1 .5 <--MD(
to .2
9 .4
8 .4
7 .7
7 .5
7 .1

39 .5 .
27 .O
22.8
t7 .2
t4 .4
t2 .8
t t .7
10  .3
9 .4
8 .5
7 .8
7 .5
7 .2
6 .7

18  .3
t7 .5
15 .8
15 .8
15 .  1

16 .5
15  .8
15 .3
t4 .4
13 .8

o

o

C

o
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FTPLU
ANALYSIS OF CONCEITTRATION AS A FT'NCrIOil OF STAEILINI AND TINII SPEED(CALIFORNIA AIR RESOURCES BOARD UODELING SECIION VERSION)

BIG PINE DISTRIBUTORS - ROIARY DRTER

SOT'RCE CONIIITIONS

EI{ISSION RATE = 2.646 G./SEC = 2L
PIIYSICAL STACK HEIGHT = 7.92 t{ =
STACK GAS TE!{PERATURE = 355.4 IIEG. K
STACK GAS VETOCITY = 63.5 I{/SEC -
STACKDIAT{EEER=L.2 t9  U  =  4FT
VOLUI-IE FLOIf RATE = 74.13 !t'3lSEC
BUOYANCY FL['x = 4? .93 M^ 4/SEC^3

METEOROLOGICAL CONDITIONS
- - - - - - - - - - - - - - - - - - i - - - - - -

Al.tBIEt{T TEMPERATT RE = 283. 1 DEG. K
ANEI1OMETERHEIGHT= 10 ,05M =  33
MIXING HEIGHT = t5,2.4 M = 500 FT
WIND D(PONENIS: A:  .O7,  B z .O7,  C 3

RECEPTOR DATA

LBS/HR
24 FT

= 180 DEG.

.12500 
FTll{rN

= 50 DEG. F
FT

.1 ,  D :  .15 , E :  .35 , F :  .55

RECEPTOR ELEVATION ABOVE GROUND LEVEL = 1.5 M

OPTIONS USED

STACK DO{I{IfASH
BUOYANCY-INDUCED DI SPERSI ON

RESULTS USING DffRAPOLATED T'INDS

STABI LIl':T WIND
SPEED

( ttlsEc )

.49 .

.78

.98
1 .47
t .96
2 .44
2 .93

.49

.78

.98
L .47
1 .96
2 .44
2 .93
3 .91
4 .89

MA)(IMUM
CONCENTRATION

<uc/vl^ 3 )

0.0
0 .0
0 .0
0 .0
0 .0
0 .0
1 .7588+1

0.0
0 .0
0 .0
0 .0
0 .0
0 .0
1 .3268+ 1
1 .0908+ 1
1  .1348+1

DI STANCE
OF M$(

(M)

999999( 3)
999999( 3)
999999( 3)
999999( 3)
999999( 3 )
999999(3)

539

999999( 3)
999999( 3 )
999999( 3)
999999( 3 )
999999( 3)
999999( 3 )

95s
813
575

5FT

EFFECTIVE
HEI GHT
(M)

?94 .2<4>
499.1 (4 )
400  .?  <  4>
269 .6<4>
204.O(4)
164 .7  <  4>
138 .5

794 .2<  4>
499 .1 (4 )
4AO .7 < 4>
269.6<4>
204.0 (  4 )
t64 .7  <  4>
138 .5
105 .7
85 .0

A
A
A
A
A
A
A

B
B
B
B
B
B
B
B
B

D3



c
c
c
c
c
c
c
c
c

D
D
D
D
D
D
D
D
D
D
D
D
D
D

E
E
E
E
E

F
F
F
F
F

L  . 94
2 .42
2 .9 t
3 .87
4 .84
6 .78
9 .69

tL .62
14  . 53

.48
,76
.95

1  , 43
1  . 91
2 .38
2 .86
3 .81
4 .77
6 .67
9 .53

tL .44
14 .30
19 .O7

t  . 79
2 .24
2 .68
3 .58
4 .47

1  . 68
2 .  LO
2 .52
3 .36
4 .20

0.0
0 .0
1 .1498+1
9.673
1 .0618+1
1,3808+1
1 . 773E+ 1
1 .9868+ 1
2.25,8.E+t

0 .0
0 .0
0 .0
0 .0
0 .0
0 .0
6 .O74
5.501
6 .925
1 .0158+t
1 . 428E+ 1
1 .638E+ 1
L  .910  E+ 1
2.25,4E+L

1.102E+1
1 .0 49E+t
1  .0068+ 1
9  .4L3
8 .924

1  .1  178+t
1  .0848+ 1
1 .0568+ 1
1 .0128+t
9 .777

999999( 3 )
999999( 3 )

t664
1338

911
649
48,2
4t4
345

999999( 3)
999999( 3)
999999( 3)
999999( 3)
999999( 3)
999999( 3 )

4380
2999' t924

t2 t7
902
753
609
487

391 9
3494
31 84
2753
2463

6275
5478
4908
4135
3627

205.9<4>
166.2<4>
t39.7
106 .6
86 .8
64.r
47.O
40.4
33.8 1--!{ffi

8 t4 .5 (  4 )
51  1  .8 (  4 )
410  .9 (  4 )
2?6.4<4>
209. 1 ( 4)
168  .7  <  4>
141  .8
toB.2
88.0
55 .0
47 .7
40.9
34.2
27 .5

94.7
88 .4
83 .6
76.7
7L .7

8 t  .4
76.1 ,
72 .O
66.  L
6L  .9

SO GREAT THAT
FOR THE PLUME

CAUTIONARY NOTES:
(1) THE DI TANCE TO THE POINT OF MN(. CONCENTRATION IS
THE SAME STABILITY ISN'T LIKELY TO PERSIST LONG ENOUGH
TO TRAVEL THIS FAR

(2) THE PLUI{E IS OF SUFFICIENT HEIGHT THAT D(TSEUE CAUTION SITOULD BE
USED IN INTERPRETING THIS Co!{PUTATION AS TIIIS STABTLIIY IYPE }TAY NoT
E(IST TO THIS HEIGHT. ALSO IIIND SPEED VARIATIONS,T{ITH HEIGHT }'AY
D(EFT A DOI{INATING INFLUENCE

(3) NO COMPUTATION T{AS ATTEI{PTED FOR THIS HEIGIIT AS THE POINT OF
UAXI}'U}' CONCET{TR.ATION IS GREATER THAN 1OO KI{ OR LESS THAN 1 METER
FROM THE SOURCE

(4) THE EFFECTIVE HEIGHT OF EMISSION IS GREATER THAN THE MIXING
HEIGHT. SO A RELIABLE CALCULATION COULD NOT BE I{ADE

D4
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decision of the state board.--f;j'; 
iioi.tio" of aJry measure imposed.bv the district pursuant to this seetion

is a violarion of an order or tfrJ Jitl;iil;itt fi ihe meanin[ of sections 41513 and
42402.-ii| 

The district shall have no autho.nlli with respeet t9^l*:*:.Pioduction,
diversion, rtorru;ffiffi;;y*;..ii"ifiui of the bity except as provided in this

seetion. Nothing in this seetion exempts a geothermal electric generating plant

iio^ permit orlther district requirements.

E1



Appendix F

Negat ive Declarat ion and In i t ia l  Study



Pursuant to the Californle Environuental Quality Act of.19?O (CEQA)

(Pubr lc  Beaourcea-c ;e ; ;  s ; " i i ; ;  21-ooo '  e t  ses) .  end the s ta te

Guidelines (Title 14r- nivisf-on 6, Cal-ifornia Adoinistrative Code' ae

anended), Glreat s.erri u-n-it-r-J 
- 
li 

" 
port,rtion control Dlstrlct hag nade

""--i"iiilr 
study of ti"-p"""rur" environnentel lmpacts of the state

inplenentation ilan f"i tft" owens Valley Pt'l-10 PlenninS. Area' As a

result of this InrtiJ si"av, we do not exPect slgniflcant adverse

i;;;;" to sensitiv" 
-Jp1"ilr-, 

or hy_drologic or cultural. re.gourced. If

such Lnpacts are taeniifted'at a Ieter date when proJects have been

chosen for lmPlenentailon, the Proiect wlll be nodified or Dl'tigatiora

will be proPosed to reduce the iuPacts to insillaificance '

Locetion:

The Owens Valleyr in lnyo Countyr Californiar fron Tinernah-a Reservoir

t o  Ha iwee  n " " " " r r o i " - - iH t t d ; ; i . ; 8 i c  un i t  number  18090103 '  s t e te  o f

Cal i fornla l lydrologic Unit  MePr 19?8).

Description of ProPosed Proiect:

A nuuber of tentatlve measures are ProPosed in this Plan to reduce the

i"""i" of particulete enissions fron owena Dry Leke' Most of the
p""p"="a pr l jects wi l l  be conf ined ent i rely to the leke-bed'  but rows

o i  i " " " .  
- j l " i  

U .  p fan iea  a fonS  the  sho re l i ne  no r th  o f  t he  town  o f

feeter to reluce the Ievels of resuspended particulates in- that town '

Al I  of  the rneagures wi l l  be tested on a snal l  scale,  and then on a

one -squa re  n i l e  sca ie ,  b " f o "a  imp lenen ta t i on  ove r  t he  a rea  o f

enisslons, ebout 4? square ni les.

The  con t ro l  measures  p re fe r red  a t  t h i s  t i ne  a re  f l ood  i r r i da t i on '
spr inkler i r r igat ion, 

-noatf  
icat ion of  the chenical  composit ion of  the

" i l t " ,  
coupressioo, and Sravel .  The detai ls of  these Eeasures and the

locat ions are not yet decided.

Intital Study:

The attached checklist indicates what Potential adverge iupacts ulght

occu r  f ron  these  sugges ted  con t ro l  neasu res  '  Tbese  i npac ts  were

assessed  by  p ro fess i -ona ls  i n  t he  f i e lds  o f  hyd ro logy ,  ve r teb ra te
zoo logy r  p ien t  

" co togy ,  
and  a rcheeo logy '  They  couc lu -ded  tha t  t he

effects would be insigliificant or could be nitigated.. Their opinlons
are attached.

Findings

The proposed pLan should be issued a Negative Declaration beceuse all

ieeues ident i f led in the Ini t ia l  study are lnsiEini f icent or cen be

ritig"t"d. As each detailed Project is ProPosed to be inPlemented

i t  wi t l  a lso 8o through the CEQA ProceEs'  Thereforer thls PIan wi l l

not bave a sl.gnificant adverge irpact upon the environment '

F 1



,rr^"I ,NQfu Dare, lJtz. fz /7??

Any person nay obJect to dispensLng wlth preparatl.on of an EIR on the
proposed plan, or nay respond to the flndlngs contained iu the Inltlel
Study. Inforaatlon related to the plan Ls on file at the Great BasLn
Unlf ied Alr  Pol lut ion Control  Distr ict  at  15? Short  Street,  Sui te 6,
Eishop, Cal l fornia,  93614; (6I-9) 872-8211. Any person wLshlng more
inforuatl.on nay Lnguire at the DistrLct offLce durlng reguler businees
hours.

GBUAPCD Board Chairman
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EN\TINONUEITTAIJ Cffrc[iLISiT rcRU
(To Be Oopleted BY L€ad AgencY)

I .

Pnolnnent

and Phone
cA 93514

GREAT BASIN T'NIFIED AIR POIIUTION COT.ITROI DISTRTCT

Number of Prolnnent L57 Short Street' Sulte 6

Blshop ' (org ) 872-82LL

.3 .

4 .

5 .

Date of Cbeckllst Subrnltted November 1, 1988

Agency Requlrlng Cteckllst

Narne of Prtposal, lf apPllcable Otrens ValleY S. I. P.

II. Envfionrental I4ncts

. (Ecplanatlons of all tryesrr and "maybe'r answers are requlred
sheets. )

1. Earth. W111 the prolnsal result ln:

Unstable earth condltlons or ln changes in
geologlc srrbstnrctures?

Dlsruptlons, displacenents, cornpactlon or
over@verlng of the sotl?

Ctrange ln topography or grround surface
rellef features?

IIae destnrction, coverlng or ruodlflcatlon
of any unique geologlc or physlcal features?

Any lncrease ln wind or rvater eroslon of
solls, elther on or off the slte?

Cbanges ln deposltLon or enoslon of bea.ch '

sands, or cbanges ln slltatlon, deposltlon or
eroslon rdrtch uray rcdlfy the channel of a
river or strean or the bed of the ocean or
any bay, lnlet or lake?

Erpourrc of people or property to gologlc
hazards strcb as earthquak€s, landslldes,
mudslldes, ground fallqre, or sfunlIar ha^zarde?

on attached

Yes Maybe No

x
L .

b .

C .

d .

x insignlficant

insigniflcant

x

x

x

€ .

f .

x

x
$ .
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Yes l-laybe No

2. Alr. W111 'the prroposal resrrlt ln:

&. Substantlal alr enlsstons or deterloratlon
of amblent alr quallty?

llbe crneatlon of obJectlonable odors?

Alteratlon of alr rcvement, rclsture, or
temBerature, or any cbange ln cllmate,
elther locally or reglonally?

Iater. trlll the pnolnsal result ln:

L. Cbanges in currents, . or the @urse of dl-
rectlon of qrater rrcveoents, ln elther mrlne
or fresh m,ters?

Cbanges ln absorptlon rates, dralnage 1lat-
terns, or the rate and arnount of surfa.ce
runoff?

Alteratlons to the @urse or low of flood
watens?

Change tn the anount of surface w'ater 1n
any water body?

Dlscbarge lnto srrface waters, or ln any
alteratlon of surfaee water gallty, ln-
cludlng but not ltmited to teqlerature,
dlssolverJ oxygen or turbldlty?

Alteratlon of the dl,rectlon or rate of flow
of ground q,aters?

Cbange ln tJre quntlty of groqud waters,
elther thrpugh dlrect addltlons or wlth-
drauals, oF through lnterceptLon of an
aqulfer by cuts or excavatlons?

Substantlal reductlon ln the amrnt of
water otherwlse avallable for publlc
water supplles?

Exposure of people or property to water re-
lated hrzards such as floodinfi or tidal *aves?

4. Plant Llfe. W111 the prolnsal result ln:

'&. Ctenge ln the dlverslty of specles, or nLUIF
ber of any specles of plants (lncludlng trees,
shrubs, gra.ss, crops, and aquatlc plants)?

b .

C .

x
3.

x

b .

x

vt
o
o
rt
0t
oa
o
UI

hcl

o
rt
J
n
o
€
oq
J
}{
H(.,

x

x

C .

d .

9 .

f .

$ .

h .

1.

X

X

x

F4
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Yes l{aybe No

x

x

x

b. Reductlon of ttre ntnber^s of any unlquer rare
or eudangerned sPecles of Plants?

c. Introductlon of new qpecles of p1a4ts lnto en.

"""*, 
or fn a barrlef to the norul replenlsts

ment of exist{ ng qrecles?

d. Reductlon ln acreage of any agdcqltqral crop?

5. An{rnal lrlfe. W111 tJre prolnsal result ln:

&. Cbange ln tJre diverslty of 
"P*199, -or

bers-of eny speclee of antmls (b'Jds, land
an{rqls fntfrrAfng reptlles, flsb and slrell-
flsh, benthlc organtens or lnsects)?

b. Reductlon of tJre nrnbers of any unlque,
rare or endangerd specles of anLm'ls?

Intrpductlon of new specles of antmals lnto
an arear oF result ln a barrler to tJre nilgra-
tion or ltpv€nent of qn{nq,ls?

Deterloratlon to exlstlng flsb or wlldltfe
habltat?

x

'd.

x

X,-

7
x

x

v,
o
o
'|t
Dga' o
u
rd

C'\

ct
t
F|

o
cge
t
ts
H
tCl

C .

6. Nolse. W111 the prolnsal result ln:

&. Increases ln exlstlng nolse levels?

b. Exposure of people to severe nolse levels?

Llg;ht and Glare. trll1 tlhe prolnsal pruduce new

,Ught 
or glare?

Lsnd Use. WllI tbe proposal result ln a strb-
stantlal alteratlon of the present or planned
land use of an area?

9. Natgra,l Resources. w111 the propsal result 1n:

. &. Increase ln the rate of use of any natural
resources?

10. B18k of upset. will tJre prolnsal lnvolve:

&. A rlsk of .an exllloslon or the release of
bazardorrs srrbstances (lncltrillng' hrt not
ltmlted to, o11, pestlcldes, chemlcals or
mdtatlon) ln ttre ervent of an accldent or
upset condltlons?

x

7 .

8 .

x
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Yes Itaybe No

b. Posslble lnterference wlth an eqprgenoy
response plan or an €mergency eva.crratlon
plan?

11. Folrrlatlon. W111 the pnoposal alter the locatlon,
dlstrlbutlon, denslty, or gnourth rate of the hrman

.populatlon of an area?

A. notslng. Wlll the proposal affect exlstlng hous-
' lng, or create a demand for addltlonal houslng?

13. fransportetlon/C'lncu1at1on. WlII the proposal
nesult in:

&. Generatlon of substantlal addltlonal
vehlcular lrcvement?

b. Effects on exlstlng p.rlrlng facllttles, or
demand for new parH.ngf

Substantlal lnpact upon exlsting trznstrnn-
tatlon systems?

Alteratlons to present patterns of clrcula-
tlon or rcvement of pople and/or gpods?

Alteratlons to mterborne, rall or alr tr*ffLe?

Increase ln trafflc hazanls to rctor vehlcles,
blcycllsts or pedestrlans?

L4. Publlc Servlces. W111 the proposal bave an effect
upon, or result tn a need for new or altet€d gov-
ernmental servlces ln any of the followlng area"s:

Flre protectlon?

Pollce 
'protectlon?

Schools?

Parks or other recreatlonal facllltles?

ldalntenance of publlc facllltles, lncludlng
roads?

f . Other goverrunental senrlces?

15. EnerZy. W111 the prpposal result ln:

&. Use of substantlal amotrnts of fuel or energy?

x

x

x

x

C .

d .

X

€ .

f .
x

x

x

L .

b.

C .

d . x

€ .

x

x
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b. Sqbstantlal lncrease ln de@^od upon exlstlng
sorutes or enelgy, or reqrrlre the developent
of new sources of energy?

16. UtlUttes. [111 tJre pnoposal I€sult ln a need for
new systeos, of s$st .utlal alteratlons to tne
followlng utllltles:

L7. Euman Eealtlr. Wtll tJre pnolnsal result 1n:

cbeatlon of any health begg;rjd or potentlel
health hR-atd (ercludlne rental bealtn)?

Erposure of pople to 1ntentlal healttt
hq,znrds?

18. AestJretlcs. W111 tJre proposal result tn tlre
obstnrctlon of any scenlc vista or vlew open to
the fnrbllc, or rr111 the pnoposal result ln tfie
creatlon of an aesthetlcally offenslve slte open
to publlc vlenr?

19. Recreatlon. W111 tJre proposal result ln an
funpact upon the qqallty or qtralrtlty of exlstlne
recreatlonal opportunltles?

20. Culttrral Resources.

L. IYIII the ploposal result ln the alteratlon
of or the destnrction of a prehlstori-c or
hlstorlc arcbaeologlcal slte?

W111 the prolnsal result in adverse dryslcal
or aesthetlc effects to a prehlstorlc or
hlstorlc butldlng, structure, or obJect?

Does the proposal have the potentlal to
calste a Bhyslcal change whlch would affect
unlque ethnlc cultural values?

W111 tJre prcposal restrlct exlsttng rellglotts
or sacted usest rrlthln the lntentl-a'l tnBact
atea?

2L. l{andatoqf ffndlngs of Slgnlflcence-

&. Does the pnoJect have the potentlal to degrade
the qqallty of tlre envlronment, substantlally
.reduce the babltat of a flsb or wlldllfe
specles, ca{se a flsh or slldllfe populatlon
to dnop belos self sustalnlng levels, threaten
to eltrntnate a plant or anlmal cmunlty, ne=

. duee the nrnber or restrlct ttre range of a rare
or endangered plant or anr{ rml or ellnlnate

F7

L .

b.

Yes Maybe No

x

x

x

x

x

x

b .
See pages FZL through F24

x

x
C .

d .

x



Yes Maybe No

b.

G .

d .

lnportant exarnples of the rmJor perlods of
Callfornta hLstory or prehlstory?

Does the prpJect have the Iptentlal to achleve
slrort-teru, 6 the dfsadvantage of long-tem,
envfiomtal gpals? (A Sort-tem Lnpaat on
ttre envlrronment ls one whlch occurs ln a rela-
tlvely brlef , deflntttve perlod of tlre whlle
long-term tnpacts 1111 endure well lnto tlre
future. )

Does the proJect bave tmpacts uilrlch are
lndlvldu,lly ltnlted, ht cunrlatlvely GoD-
sldereble? (A proJect nay t-mpact on two or
rr)re separate resourc€s rylrere the lmpact on
ea.ch rcource ls nelatlvely snall, hrt rdrere
the effect of the total of those lnlncts on
the envlrcnnent ls slgnlflcant.)

Does the proJect have envlrcnmental effects
whlch w111 canrse substantlal adverse effects
on humn belngs, elther dlrectly or lndlrectl{?

x

x

x
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The four page hydrology report wlrlch. follotts ltas prepared by-the. staff

of the city of r.o" a"ia""- Department of Water and Poser' under the

ai"",iti""-irf oennis Wiiiiir.,-nnglneer in Charge of the L,os Angeles
Aqueduct Division.



October 27. 1988

SECTION I - HYDROLOGY OF THE OWENS LAI(E AREA

A. fntroduction

owena Lake lies wlthl.n a hydrologically closed
basin. It Ls' located betreen the SLerra Nevada ou the west
and the Inyo and Coao ltountains on the eaat. The elevation
wlthin the baeLn ranges frm 3'551 feet at ordens Lake to
L4 , 495 feet at trlount llhitney. The L,ake has been essentl.ally
dry sLnce the nid 1920s.

The Owens Lake BasLn' which is the focus of this
report, is bounded by the baaement rock - valley fill contact on
the east and rueat' and the boundaries that separate surface flow
in the Eaiwee Reservoir and the Owens Rl.ver fron surface inflow
to Onens Lake oD the eouth and north.

B. Owens Lake Basin Hydroloqic Svsten

Four sources contribute inflow to the Owens Lake
Basin: 1l precipltationi 2l Ovrens River; 3) mountain runoff
and. recharge i andl 4l subsurface flort from outside of the
Owene Lake basin.

1. Precipitat ion

Orrlens Lake is within a "raLn shadown caused
by the Sierra Nevada irmediately to the west- Th"
precipitation along the eastern slopes of the Sierra
rlevadl decreases sharply with elevation. The annual
precipitation near the irest of the mountains ls over
iz inihes, while at Keelerr on the eaat side of owens Lake.
ls less than 4 inches. PreciPitation is the largest
Lnflow component to the area. An average of approximately
?5,000 acr6-feet falls on oweng Lake and the valley fill
deposits surrounding the lake-

2. owens River

The O{vens River carries an estimated base flow
of approximately 3O0O acre-feet Per year to owens Lake'
ouriirg high runoff years. water is released frqt the
Aquedhict System int6 the lower owens River for operational
Purposes. The mean annual inflow to Oltens Lake measured
It xeeter Bridge from 1940 to 1980 ls 10,700 acre-feet '

3. Mountain Runoff and Recharge

Runoff from the surrounding mountains is the
second largest component of inflow to the area.
Signif icant recharge of the groundwater basin occurs
when the creeks pals over the highly Penneable alluvial
material. epprolimately 45t of the base of mountain
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c.

f10w infiltrates the ground,water basin by ttre tirne the

flow reaches the ig".6"ct. llost of the surface runof f

from the Sierra UeJada that reached the Los Angeles
Aqueduct is diverted to Los Angel-es and away from
Owens Lake. Mosi of the runoff from the Inyo and

coso ttountains inf iltrates into the groundwater basin '

oceasional flash floods reach ttre la[e through l-ntemLtteFt
streann ehannels. An estimated 40, ooo aCf€-feet recharges
the Owens Lake Basin groundwater system annually'

4. Subsurface Flow

subsurface inflow to the groundwater systeut
occurs from Centennial Flatr intermediate mountain
recharget and the upper owens vaIley. An estimate of
the 

"n6iig" 
subsurfiie inflow to this area is 18'800

€tcr€-feet Per Year.

occurrence and ll0vement of Groundwater

Owens Lake is located at the lowest point within

the. basin, and groundwater entering the-- area as subsurface

f low and peicofitittg runof f generarry flow towards owens Lake.

Several well-defined aguifers exist below Owens Lake.

The aquifers consist of coarse sind and gravel and are separated

by lafers of clay. Water naturally esc_aPes _the _groundwater
bisin- as spring flow t ot evaporation of confined water
leaking upward.

A large confined aquifer system exists on the

eastern side of  Owens Lake about 250-300 feet deep. Sgtera1

artesian wells near the eastern shore of the lake tap i l lo

t t i "  aqui fer,  and f low at approximately 300-500 gPrn.-  This

aquifei is most like}y recharged _by- runoff from the Inyo
lr6untains . The westeln extent of this aquifer is unknown '
but appears to extend southerly beneath the eastern portion

of Owens Lake.

F l1



SECTTON II SIGNIFTCANT TMPACTS

The proposed test projects on Owens Lake are located on
the east side of the Lake. A large confined aquifer systen which
has an annual- recharge estimated to be approximately 29.900 acre-feet
exists beneath Owens Lake. Since the projectrs punping will be
from the conflned aquifer system and have a perS.odic water demand
of only 100 acre-feet, the pumping should have little or no effect
on aurface flow or exlsting well conditlons. Temporary vertLcal
hydraulic aradient changes may occur in the aquifer Eystem.
Eowever, these gradient changes should have no surface effect.
tilinor changes may occur in spring f].o!t rateg, but theae changes
would not be expected to significantly affect surface conditions.

SECTTON TTT MTTTGATTON

This aguifer system appears large enough to supply water
for the proposed projects without signif icant effects on the
surface environment,  wel ls,  or water avai labi l i ty in the vic ini ty
of the projeet,  therefore r  rro need for mit igat ion is ant ic ipated.
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Prepared for the GBUAPCD by David p.  Groeneveld

Oc tobe r  L7  ,  1988

The r igorous condit ions on the Owens Dry Lake margin inf luence
the tyPe and placement of  vegetat ion. Three general  vegetat ion
assemblages can be noted on the lands that abut the dry lakebed.
These assemblages are control led by hydrology and geochenistry.
In decreasing order of  requirement for water of  low sal in i ty and
in increasing order of  drought tolerance, these assemblages are
( 1 ) emergent aquatic, (2', phreatophytic and ( 3 ) desert fan,/lake
margin vegetat ion. OnIy the dominant perennial  plants wi l t  be
desc r ibed .

Assemblage 1 ,  emergent  aquat ic  vegeta t ion p lants  which grow in
the relat ively f resh watef which emanates from spr ings located on
the  Lake  marB in .  The  spec ies  o f  t h i s  assemb lage  i nc l ude
bu l rushes  (Sc i r pus  sp .  )  and  ca t t a i l  (Tvpha  sp .  )  and  may  a l so
conta in  f loa t ing aguat ic  spec ies  such as duckweed (Lemna sp. )  or
wa te r  f e rn  (Azo1 la  sp . ) ,  These  spec ies  a re  no t  d rough t  t o le ran t
and  t he re fo re  dec l i ne  re l a t i ve l y  qu i ck l y  w i t h  d i ve rs i on  o f
sur face water .

Assemblage 2, phreatophyt ic vegetat ion plants which reguire
sha l low groundwater  but  are  a lso re la t ive ly  drought .  .  to lerant .
The spec ies  o f  th is  assemblage inc lude the grasses a lka l i  sacaton
( l po robo lus  a i r o i des ) ,  sa l t g rass  (D i s t l i ch l i s  sp i ca ta  voF .
s t r i c t a  )  and  rabb i t f oo t  g rass  (  Po l vpoeon  monsep l i ens i s  )  t
g rass l ike  p lants  such as wi re  rush (  Juncus ba l t icus  )  herbs such
as  ye rba  mansa  (Anemops i s  ca l i f oq -n i cum)  and  w i l d  sun f l owe r
( Hel ianthus anuus var.  . iaegeri  .  Two dominant shrubs are f  ound
around the margins of  spr ing zones ,  rabbi tbrush (  Chrvsothamnus
nauseosus  va r .  v i  r i du l us  )  and  g reasewood  (  Sa rg -oba tus
ve rm icu la tus  )  .  Because  o f  t he i  r  g rea te r  d rough t  t o l e rance  r
t hese  spec ies  may  i nvade  zones  f o rmer l y  occup ied  by  aqua t i c
spec ies  fo l lowing the d ivers ion o f  sur face water .

Assemblage 3, desert  f  an/ lake marEl in vegetat ion plants which
do not reguire shal low groundwater but are tolerant of  the sal ts
wh i ch  have  become  en r i ched  i n  t he  so i  I  due  t o  t he  ad jacen t
I oca t i on  o f  t he  h i gh l y  sa l i ne  p l aya .  The  dom inan t  pe renn ia l
spec ies  i n  t h i s  zone  a re  sh rubs  rep resen ted  by  cheesebush
(Hvmenoch lea  sa l so la ) ,  shadsca le  (A t r i p lex  con fe r t i f o l i a )  '  sP iny
sagebrush  (A r tem is ia  sp inescens ,  dese r t  t oma to  (Lvc ium sp .  )  and
sp iny  horsebush (Tet radvmia ax i la r is ) . '  These spec ies  surv ive on
prec ip i ta t ion water  a lone and wi l l  no t  d i rec t ly  be a f fec ted by
development and redistr ibut ion of  water on the Owens Lake Playa.

Assemblage 3 covers the major i ty of  area around the Lake margin.
Salt  enr ichment has occurred within this zone due to prehistor ic
h i gh  s tands  o f  t he  l ake ,  w ind  b l own  sa l t  depos i t i on  f r om the
p laya  and  reconcen t ra t i on  f r om pas t  seePage  o f  sha l l ow
groundwater .  A l though,  by  v i r tue o f  the i r  hydro logyr  the in i t ia l
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trro essenblages are unique r'then comPared to the vast neioiity of

surrounding aese"t  
"""" i  

the vegetat ion of  asseublal ie 3 nay be

dlscerned nore by til" iact of siecies diversity rather than try

the presence of a Part icular indicator '

Because  o f  so i l  we tness ,  f i ne  t ex tu re  and  l ow  oxygen

p""^""Uif f t i "= '  the in i t ia l  two vegetat lon assemblages alnost

i t " " " "  con ta i n  p l en t s  wh i ch  g row  on  t he  su r roundLnS  fang '

Likewisel beceuse 
"t- 

ttr" well diained and droughty conditi.ons of

the fan environments r-  
"pe"tes 

frou the emergent aquatLc ar id

pfrr".topftvtic assenbiag"t- .". aluost never found growing on the

i ; ; t .  
-Hd* " " " " ,  

uecau le  o f  t he  dynau ic  f l uc tua t i ons  i n  t ra te r

table elevatlons due io variation in regional PreciPitation, the

r"""ii"" of the PhreatoPhytic and emergent aquatic vegetation n&y

also f luctuate.

Due to water diversion the owens Lake has dried recently during

the past 80 years. In the tirre scale for the evolution of

vegeiat ion which ls on the order 5eologic t iner this seguence

o f  even ts  has  no t  pe r ro l t t ed  the  vege ta t i on  cove r  o f  t he  l ake

Der8 i i n  t o  ach ieve  un iquenesa ,  e i t he r  i n  t e rms  o f  cove r  o r

confosi t ion. The sPecies th"t  make uP the three aasemblages are

found throu8hout 'the owena valley, the Northern Mojave Deeert end

the Western Great Basin.  Aceording to the Cal i fornia Natural

Diversity Data B85e' no rare or endangered plants are known to

exist on the lake nargins or in the vicinity of areas which nay

be affected by the Proposed Proiect.

The activities planned for the abating the dust fron the owens

Dry take as part of the orens velley state Iupleuentation Plan

should not hCve slgni f icent adverse impacts upon the vegetat ion
of the Lake nargin.  These act iv i t ies,  including develoPuent and

red is t r i bu t i on  o f  g roundwate r  and  va r ious  l akebed  su r face
t rea tmen ts  nay  J ,nduce  change  ln  l ocaL ized  vege ta t i on  cove r t
pa r t i cu l a r l y  i n  t he  emergen t  aqua t i c  and  Ph rea toPhv t i c
legetat ion. Ho$teverr the presence of relat ively f resh water on

thi tand surfece may encourage the eetablishtnent of theae two

zones of veEletat ion tn the tr latments,  thenselves, which nay of f-

set the decreage of vegetat ion on the lake nargin,  l f  th is does
occur. A good conparison point for vegetation establishnent on
ttr" pfay. ii ttre 

"t 
ifat" arlesian weII Iocated in Range -3! Eastt

i;;dhi; i6 south, stction 18. The waters fron this well have

fostered vegetat ion of  Elrass and grassl ike sPecies (both energent
aquatic and phreatophyiic essemblaEles) that are valuable for

wi Idfowl .

The degree of the changes which nay occur in existing vegetation
of the emergent aquat-ic and phreatophytic aseenblagee depends
upon the hydrologic connection to the waters develoPed for the
project and should be again evaluated as Planning end testing are
dev-Iopea. I t  should be noted, however,  that the species which

uay be inpacted by the project are relatively easLly established
given a suff ic ient source of  relat ively f reshwater '
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Zoology section to be included in the sfp Initlal study
Prepared for creat Basin Unifl.ed APCD by Debra K. Iawhon

20 October 1988

ThLs report is a general diecussion of the vertebrate zoology of the
O,nens Iake area wlth reference to the potential impacts of- 

-neadures

pr. oposed in the State Inplenentatl.on plan (Sept. 19S8) to. control'
airborrne particulate matter fron the dry lakebed. field vork to
deteramine lgvertebrate faunal conposLtion of ttre area can be done
prior to ttre - inplenentatlon of any specifLc meaaures i After exanLn5.ng
the ealifornl.a Dept. of Fish and Cane Special Anlnals List, I donrt
bel ieve there are any threatened or endangered invertebrate species
around Owenr Lake but such concluslons are outside my fLeld of
expertise.

Infot mation was obtained prJ.narily from lLterature review, but also
lncludee obeenratLons from a recent trlp out to Otrenr lake, and prior
tnowledge about creat Basln and UoJ ave DeEert ecology from my own
research e:<perience.

conmon l iterature revLen sources such as books or journal articles
have little information concerning animal species specLfically in
either the Osens Iake or Owens Valley region. Several biologists have
noted that this area is eseentially an ecotone between the nortlrern
lfoj ave Desert and the Eoutheastern portion of the creat Basin Desert
as Lt laps over into a small part of California (Billings, L949,
Kenagy, 1973r llatson, 1975). Billings (1949) classified this area a
part of the shadscale (Atr lplex confert i fol ial  zone between the
sagebrush (Artenrisia tridentata) of the north and the creosote bush
(Iarrea divaricata) zone to the south in the Mojave. Thus one would
initially expect to flnd animal species from eLther or both regions.
Range maps for both Mojave and creat Basin anLmal species often
include thLs portion of CalifornLa. However, the owens Iake area has
the dry. hot Eummers characteristLc of the lrloj ave, and with elevations
around the lake of 11OO to 13OO D, the colder winterg of the Great
Basin. These rLgorous cl imate condit ions elfunlnate many of the
specLes one uight othen'rise expect to fLnd.

uany of the propoged control measures concern parts of the old lakebed
surface only. Those areas appear barren, without vegetation, and
there are no readily discernible animal specl.es present. However,
proJ ects whLch would affect either the aeveral aquatic rnarshes and
sprLng areas, or the desert scrub above the old shoreline could have
an inpact on the animal species currently using those habLtatE. of
prinary interest in these areas are those species who are not very
mobJ.Ie, have relat ively snal l  hone rangeEi, and thus have l i t t le
ability to tolerate changes to even snall portions of their habitat,
suclr as desert fishes, reptiles and anphibians, and snall rnanrnals such
as rodents. Since desert scrub and aquatic habitats contain very
different species conmunitieE, I still consider then separately ln the
discussion that follows.
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AQUATIC AND l,lARSH ENVTRONI',IENTS
(D. Groeneveld I  s Vegetat ion Assemblage 1- -  

-

iegetatiott, and the rnoist gtrass areas of AssenbLage

Vegetation. )

Tfrere are undoubtedly invertebrate specles, and per.haPs soDe fish

il;;r""-r" tn" 
""irJ"3 

tp"i"et-"td narihv ag93s along the eastern edge'
of Owens Lake. r otta"i"t.tia tbat the 

-CaliforniS 
Dept ' Of Fl6h and

came has conducted--;;;--;J""eys of_ the epecies .in .theee nater

envlronnents. ffris 
-lrieormaiion 

e-houfa be used ln conj unction vittr any

Dlans to drain or t"* tttJ current aquatic areaa. Since desert ponds

!iil[ri!"-i;;i#,i"iq"" """r"nities, 

- 
a corlaboratLve ef f ort wLth Flsh

;il-t-.il 
-"qu"Ci" 

"r.pEgg 
to detenirlne ttre presence or abgence of

specles of Concern will be inportant.

On a visit to the area, I observed nany strorebS.rd species foraging in

tii"- 
"g""iic 

areas, 
-aiin"ugn 

ny obserfations were basual and brief'

eneridan Avocets inecurvlr-ostri anericana) were numerous, . as weII as

severat types of srn-il sandpiPer-type birds, snowy Egrets (Edret?a

thii;t; ai& severat-"p""i"" ir'aucft-. . since- the owenj lake area is

Efi€iirery close to lr'ono r,are and sinilar in sorne features, I -ttould
;rq;t td ff"a the more common birds of Uono lake at Owen. Iake as

r"iL. These incluat tfre california cuIl (IaJ3lg galifgrnicus),- the
i""g-t"if"d Duck tgfanguls trvernalii). tha Ear-ed- Grebe -(Pg$iceqs

"i.tif"-"ff"j, 
tfr" N"i6&i-pnafarope 

-tgnafepDus 
tobatus), and Wilsonrs

F#Iarope '  ipha taroeus  t r i co lo r )  lWink le r  and Cooper ,  1986) .  fh9
indanceiea ipecG;-Et contaif birds which frequent these ty-pes -of
Eii"iiit*""t"-i"a-righi be found in the owens Iake region, so it wLll
Ue iurp"rtant to oUtiin an accurate census of the nunbers and kLnds of
Uira Ep""it". Since birds are bighly nobile it should be possible- to
riifg"t" any undesireable effects- by avoiding the disturbance of key
aquatic areas or by creating new ones-

of mamals, publ ished work to-date shows no endangeled subspecies
piesent in'thl narshy areas. A study- of the distribution of rodents
iround the lake (Matsln, 1976) found sign of Ant€lope Ground Sguirrels
(Ammospermoohilui 1eucurus leucurus), and Pocket cophers (Thorngnvs
fiEGE-;;E;i"., @)., and -rj.ve-trapped Mojave
En-anint Xangarod nats i@nyF rciiranir.r€ilrus nrohqvensis) , lilerriamr s
Xi"q*"" nii lOircodornvl--iErriani-rngrriani), Western Harve6t l{ice
lneittrroaontonivs-rneqafotis rneqalotis), and .Deer Mice (PeromvFgus
nan#nf;tG-onori;;Isl . rrap densities, often expressed as number
;f anfr;Is cajtur-urea p"i 1O0 tiaps per night, in simirrFr habitats at
th" 

""r" 
tinre 

-of 
yeaf night be a-nywhere fion 10-30. Slnce this study

nia a density of 2-3 t6tal aninils captured,/190. trap-nights ' these
populations fere definitely sparse. Log population nunbers suggest
Lrtit tni" J.oca1ity is only rnarginat habltat for these species.

Emergent 
'Aquatic

2 - PhreatoPhYtic
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DESERT GRASS AND SCRUB ENVIRONMENTS
(The dry grass and shrub cornponents of Assenblage 2, and Assenblage 3
- Degert Fan / Iake MargJ.n Vegetation. )

According to the literature there is no record of any threatened or
endangered anLnal specLes in the drier areas around the lake
shoreline. lftre following lLsts of species are anphiblans, reptiles,.
and small birds (passerLnes and ground dwell ing birds) that rnay occur
Ln the general area. In reality, these lists probably over-estimate
the nunber of actual. species present, given the harsh conditions and
sone earller nan-nade dlgturbances to the slrore area. For manmals I
list those rodents actually seen or trapped in the proposed control
measure areas from the 1976 study nentioned previously. I also list a
few non-rodents likely to be present In desert scrrub.

Anrphibians and Reptiles:
creat Basin Spadefoot (scaphipus intermontanus), Red-spotted foad
(Bufo punctatus), Desert Banded Gecko (coleonvx varieqatus
varieciatus), Mojave Zebra-tai led Lizard (CalLisaurus draconoides
S@tctus). Desert Iguana (Diososaurus dorsalis dorsalis), Long-
nosed Ireopard Lizard (Garnbelia wlslizenii wislizenii) ' southern Desert
Horrred Lizard (Phrvnosona olatvrhinos calidiarun). Iilestern chucl<walla
(Sauromalus obesus obesus). Northern Sagebrush Lizard, (sceloDgrus
oracLosus crraciosus), Desert Side-blotched Lizard (Uta stansburiala
ste{necreri),  creat Basin l{estern Ylhlptai l  (  cnen i  dopbgrCs. t icrr is
tiorle), Western BlLnd snake (LeptotvphloDs hunilis), Desert Rosy Boa
( r,ichanura trLvirqata qracia), Western shovel-nosed snake (Chignactis
ociipitalts) , Desert Night snake, (gyps.iglene torauata des,erticola),
california Kingsnake, (Lampropeltis detulus galllg,rllie-d, Red
Coachr.rhip (Masticophis flaqellum oiceus), Desert Striped Whipsnake
(Masticoohis taeniatus taenl-atus), western Spotted l€af-nosed snake'
(Phvl lorhvnchus decurtatus perkinsi),  Great Basin Gopher snake
(Pituophis rnelanoleucus desert icola), western f,ongf-nosed Snake
(Rhinocheilus lecontei lecontei), MoJave Patch-nosed snake (salvadora
hexalenis rnotavensis), Ground Snake (sonora serniannulata), western
Btack-headed Snake (Tant i l la  p lan iceos  u tahens is ) ,  Mo jave  Deser t
Sidewinder (Crotalus cerastes cerastes), Panamint Speckled Rattlesnake
( crotalus rnitchel l  i  stephens i  )  ,  and Moj ave Ratt lesnake (gro'Ea:!gg
scutulatus scutulatus) .

SmalL Passerine or Ground Birds:
Garnbel rs Quall  (Lophortvx ganbeli i ) ,  Black-throated sparrovit
(Arnohispiza btlineata), House Finch (Carpod,acus mexicanus), Green-
iaI lea Towh""- (P:!35i!b chlorurus) ,  Black-chinned sparrolt  (sDizel la
a t roqu la r is )  ,  Poor -w i1 l  (Pha laenont i lus  nu tga l l - i i )  '  sage Thrasher
ior6osc6ptes montanus), and sage Sparrow (Amphisoiza belli).

Rodent species Trapped on N. and E. Shore Areas:
Antelope Ground sqirirrel (A$mes@gphilgs lcucfrnrs leuqlrrusl , Chisel-
toothed xangaroo Rat ( Dioodornvs nicrops nicrops), lterriam t s Kangaroo
Rat ( Dipoclo:mys nerriarni nerriami), Desert Kangaroo Rat ( D+ttodgtnls
de=eriI-EGEi), D"er ltouse 1gtlrg[yeggg Taniculetus sonorienqis),
Soutnern erasstr6iper Mouse (Onrichornyi torridus clarus), and l-,ittle
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Pocket uouse (Perodnathus lonoimenFrLs lorfSirngnPripjt'-- fhe trap

densitLes for these shore areas rangeq ilron]-g total captures'Per 1OO

rrap_nishrs luatson, iiie;-;;";-;g;in indicative of lovr population

densLtles.

other llanmals of Probable Occurrencr
Callfornla ltyotls Bat (DlvotLs gati

skunk (UePh;ilig rneohitis) '

Unlike plants, many animal species are either cryptic, nocturnal '- or
;It;d;;a ir, 

"rr-"r"" 
a"ri"g certain seasons of the year. Thus fLeld

observations and/or trapping survel
reveal the real numberE and kinds
ReadJ.ly accessible l iterature conte
the owens Iake vicinity - the roder
the absence of fieldwork, however,
about the faunal composiiion of, an area based on the known hone -ranges
i"a- tt.Uit"C requir:enrents of a species. Having done thie for
vertelrates, I ha:ve found no terrestrial animal specieE which would be

"aver"tiy 
a'ffected in a signLficant way by the proposed-duet control

nea=ur""] Those that are- I!.ke1y to occur there are falrly comon
throughout sinil.ar areas in Calitornla and Nevada. In fact, vhere
aensi€ies are knorm, as for the rodents, the Owens Iake area supports

""ii 
i"r fopulatibn numbers, and thus represents a retatlvely

uninportanf locality for these species.

Having less Lnforrnation regarding the qquatic sPecies which use the
marsh6s and springs, I recomnend that field studies be undertaken to
1st) exanine 

-the -conrnunity 
structure, and 2nd) deternine rthat steps

are necessary to naintain habitat for any rare .an-inals which nay
occur. Theie actions can be taken once the details of the dust
control projects are completely specified.
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October  L9,  1988

Ms. Debra Lawhon
Greac Basin Unl f ied A.  P.  C.  D.
L57 Short Street, Sulte 6
Bishop, CA 935L4
FA)( #: 5L9-872-6109

Dear Ms. Lawhon,

Enclosed with this letter ls a reporc addresslng archaeologlcal concerns
associated with prellmlnary development of the Owens Valley State Inplementation
plan. Short ethnographlc and archaeologlcal background sections are provided,

and an evaluation of archaeologlcal resources at Owens Lake follows. Ttre latter

ls based on data supplled by the Eastern Infornatlon Genter of the Gallfornla

Archaeologi.cal Inventory, locaced aE the Unlverslcy of Galifornla, Riverside-

Note that only snnall areas of the project appear to include sensitive

archaeological resource zones. The actual extent of potentlal darnage, however,

can only be judged once more specific plans are drawn for Owens Lake surface

treatment. Some basic guidelines and suggestions are provided.

If you have further questions or require our assistance in the future,

please contact us at any Lime.

S incerely ,
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ARCTIAEOI.OGICAL R.EVIE\[' OF TIIE

OWEI.IS VATLEY SIATE IMPLEMEDITATION PIAI'I

Thc propoecd stabilization of the owens l-ake surfacc to control airbornc dust is to cntailvarious mcasures uthich

might impact archaeological rcsources within active work areas. Most surface dterations are to oacur within a

broad scctor along thc cast side of the lake and in a small area in the northwest corner. Ethnqgraphic and etrant

archaeological iriformation indicatc that both areas are proximal to archacological sitcs' whahcr conitruction

activities will adrrerscly impact any of thosc resources awaits morc detailcd plans of drst control measures and

more specific determination of site locations and boundarics. Mitigation strategics can bc dcsigBcd onoe thosc

data have becn obtained.

Etlnographic Ba*ground

Data rcgarding nativc lifeways in Owens Vallcy werc collected during the fust half of this ccntury' While

that information provides clues about aboriginat lifc beforc first contact with Euroamcricans, the omplctc range

and variabilig of prehistoric behaviors are not necessarity depicted nor arc those characteristics to be assumed

free from historic influence.

Julian Steward (1993, 1!l8l8) rccords a linguistic boundary along the southern edgeof Owens Lake dividing

Northern paiute groups to the north from Shoshoni groups to the south. Subsistence-settlement patterns for

those associated populations contrast sharply, in that Northern Paiute patterns are bascd on primary villages with

associated task camp6 and stationg while Shoshoni behaviors arc notably more mobile and less affiliated with

semi-scdentary strategies (rlso sec Bettinger 1978). The Northcrn Paiutc depiction is the modcl for Steward's

Owens Valley lifewap with fa4ily-based, property-owning organizations. Territories typically formed transects

from the Sierra Nerada mountains east to thc Inyos and Whites. Villages commonly were located on streanrs

emanating from the Sierra (e.g, Ridtcr Creek, Carrol Creeh Cottonwood Creek), ild subsistence-related

procurement forays would occur within designated properties. Occasionally groups would dispetse and re-settle

in smaller collectiveg in response to procurement practices tied to resources with greater spatial diftrsion'

Shoshoni groups were not as rigidly organized as their Northern Paiute neighbors and lacked comparable

forms of land ownership and control. The population was less densely distributed, and those groups which did

form had access to virtually all resourccs in the larger region. That arca included parts of Dcath and Panamint

Valleyq Saline Valtey, Eureka Valley, Coso Mountainsr the east tlope of the Sierran and the north edge of thc

Mojave Desert. Villagcs wcrc not as largeor pcrmanent as thosc of the Northern Paiute and frcquently movcd

in response to resourcc availability. Principat locations wcrc adjaccnt to watcr souroes' for example, at Olancia'

Uttle Lake, Coso Hot Springs, and C,old Springs (Steward 1938:81).

Groups from both thc Northcrn Paiute and Shoshoni language familics had acess to Owens Lakq but

according to Steward,s data (Ly33,1g38), the extent of that use was limited to the collection of larvae in May'

waterfowl in the fall, and antelopc on the plains south of the take (1938:58, 73, 82{3)- Owens l-ake does not

appcar to have bcen a major rcsource zrtncfor the late populations depicted in the ethnohistoric record however,

thc lakc region did provide abundant quantities of food stuffs during nanow perids of each year.
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Archaeological Background

Thc prchistoric rccord in Owens Vallcy is uniquc in a Great Basin contefr because of rcsourcc diversity

and density, as wcll as bccausc of thc vallc/s proximity to thc California ctlture area Locally abundant

rcsouroes and economic relations with groups to tho west wcre catalysts teading Owens Valley populations into

lifeways considered unusud for a desert setti'& Ttc archaeological record is eilensive in Owens Valley, corcring

a period on the order of about 91000 )Ears and exhibiting considcrable dpamic as populations readjusted to

ch"'g.g conditions in natural and social cnvironments. Evidencc from thc carliest occupations is very rare (e.9,

Basgall 19tr), and not until approximately 3500 B-P. do materials become retatively abundant (Bettinger 1[175,

lyn,!9i9). This latter shift is documented in a largc-scale survey conductcd by Bettinger $nr,which to this

day stands as thc foundation study of Owens Vallcn Survey units wcre sclected from q,ithin a transect which

stretcbed from thc Sierra Nevada to the White ffiegs[ainc in the vici"ity of Big Pine. Although those data

represent only surface manifestations, adaptive transformations are recognized in the relocation of lowtand

residences from riverinc to desert scrub settings between 3450-1350 B.P, in the appearance of pinyon ctmps in

the uplands betrveen 850-950 8.P., and in the reduction of hunting-related cannps in both upland and desert

scnrb environs following 9fl) B.P.

Interpretations regarding Owerrs Valtey prehistory are constrained by the geographic limis of Bettiager's

survey, and also by the general lack of occavation in the valley to date. Attempts at e4planation have been made

on the basis of those data (c.g., Bettinger L975; Bettinger and Baumhoff 198f 1983; Bouey lrng), but knowledge

of the e,:cact nature of prehistoric behavioral patterns associated with Owens I-ake has remained unfortunately

vagua Only with recent excarations near Lone Pine at CA-INY-30 (Basga[ and McGuire 1988) has the role of

Owens Lake in prehistory begrrn to take shape. Aburdant evidence of lake and marsh resourccs was recovered,

documentiqg use of Owens l-ake from approrimately 5000 B.P. to late tfunes. Resour@ use was not consistent

tluougheut that entire pcrio4 but the causes of those shilts are not yet evident. CA-Il.fY-30 represents the most

e:densive excavation conducted in the vicinity of Owens I-ake, and with only survey data as an interpretive context,

&e odeng duratioq and character of lacustrine rcsource exploitation remains little known.

Archaeologtcal Rasoucet at Owens Lake

A record search for archaeological resouroes adjacent to Owens Lakc was conducted at the Eastern

Information Center of the California Archaeological Inventory University of California, Rirrerside. Tte regions

covercd in that review include the project area as delineated on the maps supplied and a perimeter of

approximately 15 miles wide surrounding the dust control areas. Various surveys have been conducted in this

region, but those studies typicatly are restricted to narrow highway corridors or small tracts of land. A large

variety of artifact assemblages are represented, as well as diverse environmental settings (".g., springs, sand

duneg beach terraeeE etc.). Little detailed data regarding those loci are available, but there are indicators that

most of the 9000 year speclrum of occupation is represented here.

Relatine to thc project area, only one docurnented site falts within the impact ?rine, on the northeast side

of thc lakq but numerous others lic in closc proximity. Of the grand totat all sites are above the 3590 foot

contour line; this same contour also lies just above the lake margin. Based on this distributioq if the 3590 foot

contour is designated thc sensitivity threshold that is, site frequencics are predictably greatcr aborrc 3590 feet,
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it also is notcworthy that that samc contour is outsidc the project boundary along much of its path' Nearly all

of the impact rrtne i5 sithin a low-sensitivity archaeological area.

Thc measures proposed to control Owens Iake dust includc coosiderable earth construcfion's' water

channels, and wells. If those activities are restricted to thc mapped boundary of the impact area' damage to

archaeological resources would be of relatively low probability. of partiartar oonccrn are thosc areas in the

project above the 3590 foot contour; the potential for archaeological resouroes is greater, and they will bc subject

to serious impacts. AIso note that thc proposed wells arc outside the general impact mrle and lic in more

sensitive tracts. The proposed water channeli'ation is potentially damaging if direcred across an archaeologctt

site. Berm construction would destroy the contoc and integrity of the locus, and moving water would transport

artifactual materials a$ay from the arca of originxt deposition. Sprinkler systemg while restricted to the lake

proper, would require pipelines across archaeologically sensitive stretches. Tree rows are planned for an area

almost completely above the 3590' contour, and surface modifications would result from ground preparation,

excavation for trecg irrigation channcls, and all associated traffic. Surfacc treatments for the dust arcan for

example, gravels, chemicals, compactioq fences, etc., probably would have no direct impact on archaeologol

resources. In conjunction with all impacts, however, are access corridors. Roads will originate at extant

roadwaln, which typically are above the 3590 foot contour, and must cross highly sensitivc cultural resource

domains.

Given those conditions of potential impact, a number of alternatives can be considered, each of which

migbt be enlistcd independently or in combination with others. Beforc any mitigative measures are initiated'

however, trvo initial stages require implementation: maps dsieiting the dust control measures need to be obtaine4

and those tracts sithin the more highly sensitive zone need to be surveycd to determine the locations and

boundaries of archaeological sites. Pursuant to that worlg if sites are found within impact areas' testing

procedures to determine eligibility for thc National Register of Historic Places and mitigative measures ca" be

devised for the most effective treatment of those resources. Construction tasks or drainage channels might be

redesigned to avoid site destructioq or if complete avoidance is not practicat, minimization of damage is the

nsrt alternative; this strategy would require excavation at thosc sites. Methods also might bc devised to proted

sites (e.g., cover with gravel) against construction, maintenancc, and drainage damage, thereby precluding the

need for excavation proccdurcs. If resource destruction cannot bc circumvente4 an excavation prqgram must be

designed to recover archaeologicat data from etigible sites bcfore project-rclated impacts destroy the sites.
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