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The result s of t he study demon strah'd t hat For t (arson had l i tt l e or no
ef tee t on TSP concent rat ions i n t he sur roundi ng comm unities. Fort Ca rso n 's
t rai ni ng ano man euver ectt vt ttes di d not c reate TSP l evels si gnific antly dif
ferent from t he ambient beckqr ound (23 ;lg/m3 geometri c mean). Fort Carso n's
ca nt onment acti vities created TSP level s whi ch com pli ed with bot h pr imary and
secondary Federal and St at e ambi ent TS? st andards. The s t Udy did show that
the metropolitan areas of Colora dO Spr i ngs , Sec uri ty/Wi def iel d, and Pueblo had
a compl i ance problem, but the data st rongly i ndic ated t hat thi s may be due to
improperl y lo cated sampl ers.

The s t udy also indi cated t hat Fort Car son has a hi ghly locali zed TS?
probl em i n a reas next to unpaved roads and parki ng/ stag ing areas, and in
heavil y used ar t i lle ry fir ing ra nges, These problem ar eas were a nu i sance to
pe rsons occupying adjacent bui ldings , a safe ty probl em to personnel and equip _
ment i n convoy on unpaved roads , and a tra ining eff ect i veness probl em for per
sonnet using t he artil l ery firing ra nge.

TO cont ro l TSP , the repor t recommend s var ious techni ques of dust suppres 
sion, a rHl changes in t he schedul i ng of t rai ni ng exercises and the movement of
convoys.
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fORT ceso.. fUGITI VE DUST Gi NERATlOIj AND
TRANSPORT STUDY: LE SSONS LE ARNEO

I N T ~O liUCT1 0 N

8~ck9round

Tile _ tropolitan ,""as of Colorado Spr ings .nd P..eatc are the only area s
In the ~n Isabel Air Quali ty Cont ro l Region IAQCR41 of Colo rado wh iCh ~re not
now in c~pl i ance with Federal or St ate a~ient air quality s tand ~rds for
total suspr nded parti culates IIS P). Fort re rs co , beca use of its Icc att on
betw~en t hese metropol it.n ~re . s ~nd its extens l~ e fi eld tr ~ining ~nd combat
re~d ines s ~cti ~i t ies , w~s thought to be ~ major non- point source of susp('nded
particulates i n till s r~ion . l o document tile exle nt of f ort C~ rson '$ cont ri_
bution to the TSP proble.. the U.S . A~y Construction Eng ineering Research
Labora tory ICE Ri} was as ked to perfo~ a s tudy of on~post, l~P-produci ng

activit ies ,nd of f-pos t TSP tra nsport .

T~e ~ta te of Colo rado required Fort Carson to s~it e.pi ric al dat , docu
menting the ef fects of its . i ss ion ac tl~lties on the ~bi ent ai r quality of
the region. Fort Carson . t t~pted to use compute r s imula tions of TS? emis
s10ns, but t he results were rejected by t he St ate because exi s t i ng mod('li ng
t echniqu E'S did not t'~e i nto account the atyp ical ~ ir f l ow pat t ('r ns r('su 1ting
frOM Fort C~rson 's nearness to t he Rocly Mount a ins. Color~do , sl ed for t Car .
son to conduct .-bient particul a te monitori ng Ir exis ti ng tr~ inlng and canton.
lIent areas to doc_nt the dlllb lent air quali ty effects . If t~ IIIonH ori ng
d.t~ confinaed tha t For t Ca rso n wa s a ~ajor cause of the region' s nonce-pl i
ance , th(' 5 t~ te -auld rE'qul re the i nstall at ion to pave all Major tank rout(' s
-- a 554 ~i llion expense .

ClRL was asked to dssi st For t Carso n in performing a l on g -te~ mon ito ring
progral~ to assess For t Carson 's TSP cont r i but ion t o the region . CE RL was to
de t erm ine the act ual mon itor ing requirements of t he Sta t(' of Col orado, iden
tHy t ilt ar('dS to ee ecnf tc red, IdentHy til", p.ramet('rs to be IlOnltored in
addition to dust load ing. establ i sh procedure s so that Fort Carso n perso nn",l
could conduct th(' s..pli nS program. train For t Carson personnel in th", op('ra
t i on ,nd .aint.n~nc(' of sa.pling equi~n t. supply s.-pllng eQUI~n t , and
provide da ta analytical servic('s and consul t ation throughout tile sa.pli ng pro.
gra••

R~search w~ s begun f n F('b ruary 1977 witt. the i n ~es tjg at io n of hi stori c.l
ai r-qual i ty mnnitoring data from Sta t(' monitoring sites i n the Fort Car son
area , r~~ j ew of t opograph ic i n fo r~a t io l) dv ~ il abl (' f rom t he U.S . Geological
Su rvey (uSGSl, revi ew of weath",r information fra. t he National Wea the r Ser~ jce

for airport s In Puebl o and Colorado Spri ngs , ex.-Inat lo n of so il s informati on
a~ailab le fr~ th(' Soil Conservat ion Se rv ice I SCS), , nd revi('w of the regula
to ry and IlOnitorlng requin. 'nts of Feeeral , Sta te ••nd local . gencies, In
Apri l 1977. Fort Carson was sent four alternative st udy proposa ls for ttl'
study of fugit ive dus t . Each proposal contai ned a det~il ~ descr1pt ion of the
study approach. til", locat ion of -on1 tor ing poi nt s . the . onltorin9 par~ters ,

the equt pAirn t requ t red , the mochani sm of data co11 ect ion, and the da td

7



analysis routines. A disc uss ion of how t he research resul ts could be applied
an d a detailed br~akdown of la bor and equi pment costs wer e also included.

In Aug ust \977. Fort Car son decided to perform a study combining t wo of
t he al ternati ves . The f irst por t ion was a study t o dete rmi ne Fort Carson'S
effect on t he TSP l evel s in t he sout h-ce nt ral section of Colorado Springs, t he
wes t ern section of Sec urity, and the no r thwest ern section of Pueblo. The
second st udy was to identi fy sig nif icant sources of TSP on Fort Carson and to
dete rmine t he re lati ve strength of each. The sampling program was designed.
equi pment was bought, and personnel were t rai ned in t he operation and mainte 
nance of monitori ng equi pment. The sampling program ran f rom February 1978
th rough January 1979. The research was concl uded ~ i t h t ransmittal of the
final results to Fort Ca rso n in Aug ust 1979.

Purpose

The objec t i ves of thi s study were (1) t o determine Fort Carson's effect
on t he TSP levels i n th e CO!TJllunities surroundi ng the insta llation, (2) to
identify and qua ntify s ignifica nt TSP-producing activities on Fort Carson , (3)
to determi ne t he e~tent of TSP problems of U.S. Anny Traini ng and Doc trine
Command and U.S. Army Forces Conmand installa tions, and (4] to recommend meas
ures to control TSP.

Approach

The cont rib ution of Fort Carson to the TSP le vels in Colorado Spr i ngs .
Security, and Puebl o was determi ned by si mul taneo us monitoring of source
strength and recept or TSP l evel s . So urce st re ngth determinations were made by
an om nidirect ional , high _vol lll1e sampler i n the middle of the cant onment area
at the Community Servic~s Buildi ng , and on Range 143 at t he southern edge of
Tan k Table VI I. Receptor TSP level s wer-e monitored by omnidirec tional , high_
volume sample rs at Heal th Departmen t monitoring sta tions on Tejon Street in
Colorado Springs, at the Securi ty Volunteer Fire Department, and at the Health
Depar tment on Central Main St reet in Pueblo. Contributions from Fort Carson
to the rec eptor TSP moni to r ing stati ons were determined by a directional,
hi gh-volume sampler set-up at each of t he Health Department sites , and a
direc tional, hi gh -vol lJ11e sampler at th e nort h ins ta lla tion boundary on top of
the Confi nement Facili ty , Buildi ng 8010, and at t he south i nstallation boun
dary at t he Department of Ene rgy VH F radio repeater si te on a ridge top in the
sout heast cor ner of For t Carson. Comparisons between the source-strength mon_
Itors and t he background station (in the Rod and Gun Club area of Fort Carson)
indicated the s igni fica nce of each area. Data f rom the omnidirectional and
di rectiona l hi gh-volume sample rs at t he Hea l t h Department sites allowed CERL
to assess t he sig ni fic ance of the TSP f rom Fort Carson's directio n by compar
ing th at amount with ove ral l measured TSP le vels. Finally, compa risons of
readings of th e boundary di recti onal hi gh-~olume samplers wi t h t he Health
Departments ' di r ecti onal hi gh-vol ume samplers indicated both the strength of
TSP l evel s bei ng t ra nsported off_ post dnd t he e~istence of any intervening TSP
sources.

8
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Honit or ~d Parame ters

ThiS Study pri_ar i ly ~ni lor~d the TSP co~cent rat ions i n Colorado
Spri ngs, \ecu r ity. Pueblo. t~e can to~nt ar~d of Fort Ca rson . and the sout h
~rn tra Ining dr~a 0 1 fort Carson -- near Pueblo. ~n id ir~ct ional sa.plers
wrre used to idet'ltify re ceptor and sou rce strength s, dnd dt rec t tonat sdlllple rs
wcre used t o identify th e amount of pol lu t ion being t ra nsported f rom the
t ostet f atton and to the sUl'roundi ng cities . 1n addi t ion to information on TSP
concent rati on. wind speed and wind di rec t ion da ta were gat~ertG at seweral
s i tes in t he s~pling area to study t he transport of poll ut ion to and fro- the
Instdl 1dt ion. Di rectional ~.plers' operati ng till l's ec-e gat hered to Indic ate
the re la t iwe s i g ~ i flcance of poll ut ion co-ing f rom the d i rec tio~ of t~e

i ns tdl lat ion. Hit' act iv i ty lewe l in training areas Sllrrounding Tan~ hble 'I ll
were eonr tcrec to ched the re lat ive s i gnif icance of train ing dnd eaneuver
aLthiti es on TSP concent ra t ions COOli ng of! For t Ca r son.

T~P concent ra t io ns were .easured with the "lieference Method for th~

Dete~inat l on ot To t al ~spl' nded Partic ulates in the A~05phenp tH igh Vol~

Met hod}" (Appe~d ix Al.1 Basic al ly this techni QUe uses a high- f lo w- ra te wacu~
c leaner Motor tha t dra ws SJspended part icul ates ( havi ng d i~eters smal ler than
100 microns ) t~rougn a porous glass fiber pdpp r. Part icul ates in t~e si ze
ra ngf' of 0.1 to 100 mi cron s di~m.'t er ~rl' collec t ed on the gl ass fi ber fil te rs .
The concent ra t io n of susppndcd pa rtic ul~ tes i n th e ~mbjen t air is det ermined
by measur ing t~{' .ass of t~e col lec ted parti cul ates and d i v idi n ~ by the w Ol~

of air s~pled. T~e t echniqu e 15 genera l ly sensi ti we enoug ~ to det ect a TSP
concent ra tion as lo w as I ~ g/.,3 us ing a 2 4· ~o u r s"Oli ng period.

The s~pl e rs in thi s stUdy were .~de by Genera l Mttal Wor~s Company of
Cleves . OH (Model 2000Hl dnd MicroCheRli cal Specialties Company of Berke ley, CA
(Model b20 1. Each high- vol ume sample r cons ists of a 0. 6 horsepower lamb elec
t r ic vacuum motor. a 110 t o 90 walt stepdown trans fo~tr . a Di xon press ure
tranSducer f l ow recorder . an elapsed time i~d i ca tor . and a I-day cycle t i ~er

-- all encased In an an~i zed al ~i ~~ shel ter. F1gure 1 15 a sche.at ic of
the high-wol~e saap1er cORponent5 . f igu re 2 15 a dra .ing of t~ asse.bled
samp l~r and shel t~r . The f i l te r medium e.ployed for th is study was Gelman
t ype A and type AE glass f iber filter paper (8 x 10 i n. [ 203 x 294 _ ]l.
Filter pape rs werp condi t Ioned 11' ~ desI ccator . maintained at 700F (21.IOC)
and less ttren 50 perc ent rel ath e humidity . for 24 to 48 hours befor e weigh 
ing. The analyt ica l bal ance used for f i lte r we ighi ng was a Torbal Hodel [A.
lAP buil t by t ne l or si on ~a lance Company of C lif ton .~. This balance has a 0
to 160 grarr capactly with a 0. 1 -s se nsit ivity and a ~O.05 1119 accurac y.

Before t he i nitial we ighing. each filter paper was exposed t o a light
sourc e dna tnspected fo r imper fect ions. Fil te rs were t~en assf !jnO;'d a four
digit identi ficatio n num br r and placed in th e dl'si ccator for 24 t o 48 hOurs .
After weighing . the fi l te r- s were pla ced In a nlllll bered 10 x 12 in. (254 x 305
~l zip-l ock plastic storag~ bag for t ranspor ta t ion to t he s..p11 ng s ite .
There, a t i lter pdper was re.oved f re- i t s plas tiC ca rrying case and pla Ced on

1 Nati onal Primary and Secondary ~bient Air Qua l i ty Standards. 40 CFR Par t SO
IT5 tloYefnber hill .

,
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Fig ure 1. High volume air sdmp le r schema tic (al l l ocated i nsi de
meta l hous i ng ) .

Fig u re 2 . Ass em bl ed saapler- a nd s helter .
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t he fi lte~ head . A new f l ow c ha ~t was placed on t~ flow cha~t reCO~der and
an elapsed ti_e i ndicator read ing was t aken. The nu-ber of t t l' f i l ter paper
uSed. the loca ti on of the sa-pI ing s i te . the elapse~ t ime Indicator reading ,
the n um~er ot t he f lowchar t paper , the t ime of day. and the type of sa~p l l n g

st at ion wer e recorded on the data s heet . At t he end of the sampli ng per iod ,
the f ilter paper was removed fr om the filte r hedd and put in its pl asti c con
tainer, the fl owchart was r Pmoved fr om the fl OWCha r t recorder , and the data
shee t , fl oWC hart. and paper were sent bad to C£Rl for f h ..l ...e ig hi ng and
analys is . Onnidi rect ional s4mpl i ng s tat ions were opera ted a l~os t continu
OL/s l y ; U,,"Y were Shut down oJ'l ly for eQLIi l*l'n t se rvicing and f ll t er paper
c hanges. Directional hi gh. vol ~e s~ler stat ions were serviced once every l
days . This was done to ge t a t l eas t 12 hours el apsed ti~e on eac h f il ter
paper be fore wei ghing for concent rat ions.

Each high -vol ume sampler was ca li bra ted before the sta r t of th e study and
at eac h c hange of br ushes on t hp motor . The pressure t ransduce r f l ow record 
ers were ca l i bra t ed with a portabl e or i f ice cal ib ration ki t. Cal i bra ti on
char ts were _ade for each s~p ler rel ating fl ow recorder readings to actual
ai r fl ow r-a te . Since pre ssure condit ions ..r e .. ithlrl IS perce nt of orif lce
cal i bration condl t lo ns and ~peratu res ~re with i n 100 percer t lOCI of ori 
fi ce uli brat ion condt tions , it ..as unnecessary to correct the f l o.. rate for
the t MPl' r<1' t ures and pressures encounte red dt.;r ing hlgh-yoh.lle s","pltor ca li bra
ti on.

The ai rec tiona l h igh -~olume samp l i ng s t at10 ns mon 1 tor~d the T ~ P ~ o ncen~

trati ons comi ng fr om th e direction of Fort Carson. To do th l s , a wind di rec
t ional cont rol li ng swi t chi ng sys t em, Hodel 7670, bui lt by ~ierra En ~ ironmenta l

I n s tr~n ts of Berkeley. CA. was used. The Model 1670 consists of t wo basi c
ca.ponents: wi nG di rec t ional ~ad and . control ~dule (F igur~ 31, The wind
di rect lo n,l ~ad i s • weather v.n e connected to an adjusted c....nd • _1cro
switch llOynted tnstee tile head . T~ c. can be al!jys ted for .n tn- see ter set
t i ng of up to 180 dE'grees . The out-sector set tln9 ts t he ef t rerence between
360 degrees and t ile In- sector se tti ng.

The cont rol modul e nes t...o running-t ime met er s which accum ula te the in 
sec to r and out -sect or times , t wo del ay re l ays . dnd t wo power -out conrect or s .
Salllpli ng instrument s connec ted to t he power -out tl' rwo ina ls ar ... tu rned on and
off by the vane , As t ile vane goes into a setec tee secto r. po"e r i s di re<tt'd
10 tha t sec t or' s t i_f'-del ay re l ay. After a prt'set delay is cORpleted. the
re lay pic ks t.;p a nd pa..er is avai l able to opera te the high Yo l~ s..pler which
is connected t o the in -sector ' s pcwer-out plug. The wind di rec t ional con
troll er i s s ens iti ~e to wi th in 0.5 degrees of " tnd direc t io n. Figl.; re 4 is a
sc hella t i c o f a l-day dt rec tt eeet , hlgh.Yol lJlle s~pler s tation. Tile wind
d i re ltlonal head is lOc<1' tt d 20 ft (6 m) above the surrot.;ndi ng te-retn . Five
" ;nd directional cont rol ler sys t em s were used in th i s s t Udy.

Hourly wina speed and wtnd directi on j nfo"" l t ion "ere recorded at eig ht
s i tes throl.;ghout the s t udy area . CERl used ex is t ing s ites at Butts Fiel d on
For t Carson. Pt.;e bl o Ai rpor t i n Pl.;ebl0 . Pet erson Field in Colorado Spri ngs . and
EI Paso CO l.; nty t+ea l tll Depa rtlllent s ites on Tejon Street in Colo ral!o Sprll'lgS anI!
at !>ecurl ty Yol unt \'er Ftre Oepa rtaent. CERl instal led t href' additional si tes
on-post. Wind record ing s ta t io ns at the C~nlty ~ry ices 81.;i l ding ko . 1526
and on Tank Tab le 'II I e-p1oyed tne Elec t roni c WI·a tller ~t<ltion but l t by Cl ia(l
wonr cs t or por.it ten 01 f'lauppauge , IH . Flg ur\, 5 presents a sc hulldtlc of th is
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Figure 5. C l i~ tron iu wi nd .aflltorlng s)'stl'tl SC'-t.tic.

mo nito r i ng systo,,", whi cn recor-ds wind speeds 0 to 50 mph (0 to eo km/ nr ) ~L 5

percent dnd w1nd di rec tion 0 to ~40 d"'9r1' £'S ~1.5 pt·rC\'nt with d witn e th re sh
01 4 wi nd spt'ed 01 0.15 ",ph ( 1.2 l . /h r) . The th ird site, tccetee at the Rod
dnO Gun Club dret., used d Gi ll -Prope ller Vdne s)'s te. bui l t b)' R. M. Young COllI.
pdn)' of Traverse Cit )' , MI . Figure 6 presents t he SC h~dt ic of the R. M. Young
wind .an ltori"9 S)'$! • whkh r ecc-d s wind spt'ed s 0 to 50 .ph (0 to 80 k. / hr)
~O.25 percent afld wind etrec ttoe 0 to 54Q degrees ! 0 . 25 percent with d 0.03
mph (0.4H km/ hr l w1nd spee4 t hreshold .

CERl trdined Fort Cdrson p~ rsonne l to col lec t monitor ing stdt ion ddtd ,
ca l ib ra te -enitor jllg std t io n equ i~en t, dnd repdir dnd se rvice d\l moni to ri ng
stdtion sites. Fi l ter p.pt'r on the omnidi rK t iondl Sdmpl l llg stdti ons ~re

chdnged e",h (4)' of the ~k . D1rect ion. l hi g h - v ol~ s..pl ing s t dt tons were
changed ever)' t hree (4)'5 , ",cordi ng to • prede f ined schpdule (Appendi . 81.
El Paso County Hedl t h Dep4rtmellt per sonnel serv iced the Colo r ado Springs dnd
Secur i ty si tes durillg the week . Pueblo Count )' per sollnel serviced the Pueblo
sf te 7 ddYS a weeL l nstall at.ton personnel serviced t he Fort (uson s ites 7
ddys e weel . and tne [l PdSO Count y sttes on w('('l:: ends . Wind recording sites
es tabl 1She4 b)' CERl were serv ic~ once a week, 4nd e~1st i n9 . illd record i llQ
si tes wer e serviced ollCe .. .cll t h. Accumu14ted <la t . we re t r4ns- l tted t o CERl
b)' .al l ever), other (4)'.
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Fig ure b. R. M. Young wi nd monit<,rj ng sys tt'll1 sch(·matic.

Mo nitor i ng Sta t ion Locations

Table 1 li st s t he 11 monitori ng sta t io ns used i n t hi s study for measuring
TSP concentra t io ns. Table 2 gi ves the eig ht wi nd speed and wind di rec tion
monitor ing si tes. Figure 7 is an area map showing the re lati ve station l oca
t ions and the sample sec to rs for t he directional samplers.

Two sampli ng sites w~re i n £1 Paso county outside the installation. The
fi rs t was i n Colorado Spr i ngs on top of the [1 Paso County Health Depa rtment
bui ld i ng on Tejon Stree t . The si te wa s se1ec tpd because it is t he Health
Depar tment ' s moni t ori ng si te for the Col orado Spri ngs business district and
southe rn res ident ial are~s. This site contai ned both an om nidirectional
sample r and a di rec tional sampler. The omnidinctional sampler, destqne t ed
C51 . mpasured t he T5? levels a f fect i ng t he po pula t io n in t his area. The
di rect ional sta tion. desi gndted C53 . medsured t he T5P level f rom the direction
of Fort Carson. The dt recti onal sta tion monitored TS? levels comi ng from a
130- t o 180-degree sec to r. The Sdmpl i ng std tion consisted of two shel tered
high-volum~ sample rs; one of t he samplers w~ s co nn~cted to a wind dlrectiondl
switc hi ng system and a wind speed/ wind direct ion reco rding sta tion. The
seapt ers W€H 14 ft (4.3 m) above street l evel and wer e 51,) ft 05.2 m) away
f r om t he nearest roadway . This l ocation did not meet current U.S. E n~ironmen

t al Protection Agency (US[PA) crite r ia for locating TS? moni t or s , but was us~d

becduse of t he hi stori cal record developed for TSP complia nc~ monitoring by
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Abbr€Yi at ion

[ 1 P,so County Si tes:

h ble 1

TSP Moni toring St at ion l ocat ions

Loca t ion

1. C ~ I

2. CS3

3. ~£1

4 . SD

Fort Car son Si tes :

5. NP3

6 . CIlI

1 . RGI

fl. TT l

9 . ~P3

Pueblo County ~ i ' e s

10 . PBI

It . PB3

Or",i dt rPI; t 10,,,1

Oi re<:tion,l

o.ni tli noc t Ion,1

Di recti onal

Direct iona l

Omnidirpc tlOMl

Otnn idi rec t ion,l

Omnld i rf'( t ional

O-O idi rec t 101'1, 1

Di rH t ional

15

£1 Paso County Kea l t~ Q('pa rnaen1
110 S. Tej on 51.
Colo r. do Spri ngs , CO

Secur i ty volun teer fire
lk'p<l r t.f>nt
Secer t ty , CO

Inst al la tion Confi n~en t Faci l i ty
Bun di ng 8010

Comm unity Sprvic P$
Buildi ng No. 1526

Rod ,n d Gun Cl ub Area
850 yet (117 ml WN Wof t he 04
j unc ti on

Tank Table VII on Route
600 yd l 549 _ ) sout h of
lIhite Butte

De pa r l-ent of Energy VHF R.dio
Si t e on sout h For i C. rson boundary .
1000 yd 1915 _) SS~ of BI4 j unc t ton.

Pueblo Counly ~ea lth Depar ' . el'l l
lSI Cenl r , 1 Main St ree t
Puebl o, CO



Tdbl l' 2

Wind Moni tor ing ~ i tps

[1 Puo Co..nt, ~t.l.t j on s

1 . [ 1 Paso to..nt , Hedlth Depa rt.Pnt
710 S. Tej on St .
Co lo r aao Spr i "9s , CO

2. ~uri tl Yol unteer f i re Depa rr.PM
Security , CO

3. Col orado Spr i ng Airport - Peters on Field
Col orado Spri ngs , CO

For t Carson St at ions

4. (()IIIfunity Se r vtc e s lluil di ll9 No. IS26

5. Rod and Gun ( 1ub Ar~d

8!>O yd (777 m) WNW of 04 Junction

6. Butts Fie ld

7. Tank reote Vii
on Route I 600 yd (5 4 9 m) south ot
White Butte

Pueblo County Sta tion

8. Puebl o Hunlcipa l Airport
sueete , CO
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the El PdSO County Heal tf Depar tment , The wind di rect io nal controller vane
and the wind monito r ing heat were 35 f t (lU .7 ml above t he roadway and 55 ft
(16 . 8 m) from t he street. Thi s sHe wa s se rvic ed dur1ng t he week by E1 Paso
Co un ty Heal th Depar trnent pe rsonnet and on weekends by For t Carson person nel.
Sta t io n maintenance . repair , and ca li brat ion were done by For t Ca rso n person
nel . The Sec uri ty monHo ring site wa s at the Sec urity Volun t eer Fire Depart_
nent . Th i s j cca tt cn was se lected beca use of i ts long - t erm use as a TSP con
centra t ion monitoring s i te for t h.. Sec ur i ty and OIide fi e l d restrtentta l areas
eas t of Fort Carson. The s t te consf s rec of a di recti onal and omnidirec tional
monitoring st ati on. The omnidi rect io nal moni t or , SEI, was d{'signed to measure
t he TSP lev el s aff ecting t he r-estdentfa 'l ar eas of Security end Wi defi el d. Th('
di recti onal sampler, SE3 , measured the dus t concent ra t ions coming f rom a 160
to 270-degree sec t or. The site consis ted of two shel tered high-volume
samp le rs (one connecte d t o d wind di rect ional switc hi ng system) and the wind
monitor ing syst~ . The s ampl er s were 14 ft (4 .3 m) dbo ve th e surroundi ng area
and 50 f t (15. 2 m) from th e ddjdce nt street. Th i s s i te al so did not meet
cur rent USEPA si t i ng criteri a for TSP monitor ing s ta t io ns. The wind direc
t ional switching vane wa s 35 f t 0 0.7 ml above the roadwdy and 50 ft 05.2 m)
away. The wind speed dod direct ion reco rd i ng win d vane was i n a pd rking lot
next to the fire hall; the vane was 00 a pole 20 f t (6. 1 ml above the roadway
and 10 f t (3 rn] from st ree t edge.

There wer e five sampling std t ions on Fort Carson. The no rth bounddry
sta t ion. NP3, WdS a directi onal monitor ing site on the nor t h bui ldi ng of the
in stallation's Conf i nement Facili ty Building 801U . Thi s s ite was to measure
t he T~P concentration coming from t he in stal ldti on and headin g toward ColoradO
Spr i ngs. The site monito red TSP concent rat ion comi ng fr om a 120~ to 200
decree sec t or . The si te consisted of one shej tereu high -volume sampler con
nected t o a wind directional switc hi ng system . The sampli ng head was 30 ft
(9.1 m) above ground level and was 325 ft (99 ml from adjacent r Oddways. This
si te met cur re nt USEPA criterid fo r T~P moni to r ing s i tes . The wind vane for
the wind switc hi ng system was in th e saml.' area at a height of 50 f t (15.2 ml.

The sec ond i nsta lla t i on s ite WdS an om nidirectiondl monitor , designated
C8 1, on Communi ty Servic es Buildi ng 1526. This site WdS selec t ed to monitor
the TSP concent rat ions comi ng from dcti vi t ies in t he cdntonment ~ r ea . This
site was also used by the [1 Paso County Health Department as its monitor i ng
s t at ion for For t Carson and cons is ted of a Sheltered high-v olume sampler and a
wind speed/wind direct ion mon i toring sys t em . The sampli ng head was 40 ft
(12. 2 ml above the sur roundi ng .IrEd and 125 ft (38 .1 m) from the neares t road
Wdy. Thi s s i t e met the USEPA ' s cur r ent si t e se lect ion criter ia for TSP mo ni_
tors . The wind speed and directi on mon itor was i n t he Sdme location, 50 ft
(15. 2 ml above the surrounding dr{'a.

The background stdtio n, des ignated RG1 , for thi s study was at t he Rod and
Gun Cl ub area on the west ern boundary of Fort Cdrson. Thi s si te was se lected
because it had not bel.'n activ ely used in training for 15 years and was rel d
tively i sol ated f rom the i ns t al l at ion ' s cant onment and training/maneuver
activities . The si te consis te d of an omnidi rectional shel te red high-vol ume
sampler and a wind speed/ wind direct ion recording system on top of a pl atform
B- f t (2 .4-m) high. The sampling head wa s 12 ft D.7 m) above ground level and
850 ft (777 m) f rom the nearest roadway. Thi s s i te met current USEPA criteria
for T~P monitoring s i t es . The wind vane for the wind monitor ing system WdS dt
the same s ite a t d height of 20 it (6.1 m).
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TS P conce nt r at i ons from train ing and maneuver activit ies wer e measured at
a mon itoring site near Tank Tab le Vil. Thi s sr t e , de signated TT l, was
selec t ed because of its nearness to the port i ons of For t Ca rso n used most for
training . The si te 's purpo se was t o detennine th e effec ts on ai r-qual ity of
tr aining act i vities f or all units from a company up to a brigade/battalion.
The monitoring sta t io n wa s on top of a 60- ft (18 .2 - m) hi l l in the ma in st agi ng
for Tank Table VI! . The omn i directional . s hel t er ed , h1gh-v olume sam ple r and
th e win d speed/ wi nd-d i rec t io n reco r ding systems wer e on top of a pla t fo nn 8- f t
(2 .4-m) hi gh . The sampli ng he ad was 70 ft (21. 3 m) above the sur ro undi ng t er
ra in a nd 500 ft (152 .4 m) from th e neare st ro adway . This s ite also met
cur r ent USEPA criteria fo r pl acing TSP ecnt t crs . The win d vane for the mon t
tar i ng system WdS t oea t ee e t th e same st t e , but 85 f t l25 .9 m) above the sur
r ounding terrain .

The f t nal Fort Ca rson site, SPJ , was a di rectiona l monitor on a ri dge
150- ft {45.7-m J hig h -- on t he so uth boundary of Fort Ca rson j ust southeas t of
Teller Reser vo i r. and nex t t o a Depa r tment of Energy VHF r ec t o r epeater s ite.
This site was to monitor the TSP conce ntra tions l eav ing Fort Carson from a 320
t o 28 degree secto r, and was chose n becduse of its r el at iv e isola tion from
sur ro undi ng train i ng ac ti vi t ies and access t o power . The s ite co ns isted of a
shelte red, hi gh-volume sampler co nnected to a win d- directi onal swi tchi ng sys
tem , a l lan t op of a pla tform 8~ft (2 . 4-m) high . The sampl i ng he ad was 25 ft
(7 .6 m) above the access road and 75 ft (22 .9 m) from it. The si t e was 175 ft
l53. 4 ml above and 1700 ft 1518.3 mJ from the neare st unpaved ro ad, Rout e 14.
Th i s site complied with the current USEPA crite ria for monitor ing si tes . The
wind vane for t he switchi ng sys tem was at th e same s ite, 35 ft 110.7 m) above
t he access r oad . All Fort tar-son sites wer e se rviced, re pet reo , mat nt etned,
and cal ib rated by i ns t all at io n personne l .

Onl y one sampli ng si te was i n Puebl o Count y -- at the Pueblo County
Heal th Department on Central Main St ree t . Thi S site was chosen becau se the
Pueblo County Health Depa r tment Used it for some tim e both t o measu r e TSP l ev _
el s e ncounte r-ed by reside nts of centr~l "nd northtcr'l Pueblo and t o determine
compliance wi t h TSP reguhtion,. Th~ sit~ consisted of an OITHlidirectional
moni t or (PBl) fOI' measuri ng ambient r ece ptor TSP l evels ; a directi onal moni t or
(PB3) designed to measure TSP l eve ls cooning fr om d 280 to 320 degree sector
( For t Carson); and t wo sheltered high-vol ume samplers -- one of t hese WdS con
nec t ed to a wi nd-di r ect i onal switching system. The senp jer s we r e 16 ft {4,9 m}
above grou nd teve: and 75 f t (22.g ml from t he adjacent rOdd\Oidy . The wind vane
for t he d irec tional switc hing system was in the SJ.ne area at a he i ght of 35 ft
(lD.7,n). This site did not aeet current USEPA criteria f or TSP monitor Ing sites.

Data Quali t y Control Procedures

To nai ntat n t he accur acy and qua l ity of the data co l l ec t ed i n the fiel d .
se ve ral procedures wer e dev el oped : chec ks on equi pment ope ra tion, on equip
ment calib ra tion . on data co llec tion t echnique s. on da t a trenswi t tal, and on
data analysis.

Equipment chec ks were ru n on the and1 ytical bal ance, win d- direct i onal
switc hi ng systems, ela psed- ti me meter s . and flow _rate r ecor ders. The a n d lyti ~

cal balance WdS cali bra ted twi ce per year by t he U.S. Army Fleld Suppor t
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C a l l ~ r a t i o~ Labor atory t eam . Per iodi c tests of the balance's ope ra t io~ were
.ade ~s ing standa rd class . ~. ~ ei ght s . Elapsed ti. e meters on both the high
yol~e Sdm ple r and the wi nd- sw itchi ng sys te. were checked for accuracy us ing a
standard 24- hO ur cl od twice per yur . I ~-fh'l d checks were per fo..ed daily
on the t imers by compar i ng e l apsed- ti. e read ings on the hlgh_yolume s~p l er.

~ctor-ti-er readings on the ~ I n d - d irectl ona l swi t ching sys tem , el apsed- t l.e
readings as rec crdee by the f l o~_rate recorder aM the st art/stop th,,~s

ente red 0" the data col lec t ion sheet. The h igh - vo l~ S/lllple r was ca l i~ ra ted

at t he begi"ning of the s tudy , and any ti.e ..eltors or brushes sere eept ecee ,
Brushes were replaced ei t her ~en the high-volu-!' sa.pler stopped wo r king or
when fl ow ra te deviated .are than 10 pe rcent over a 24- ho~ r ope r. t i ng periad .
Afte r each .aj or •• in tenance .ct ion on t he high-volu.e s..plers . a new cal i
~ratl on curve was developed. ~lnd-d i rectiana l recordl' rs were c h~" ed dai ly
for proper North orie~tation and proper recorder oper. t ion. Un i ts were el ec_
tronical ly c. l i bra ted once every l nent hs during t he study periOd . Wind_
di recti onal switc hing sy s t~s ~re Checked dail y for proper ~rth or ientati on
and ti.-er opera ti on. In-sector monitori ng t imes were compared dally to
recorded wind direction f ro- the local wind -oni torlng s ta l ion. Tabl e l l i s t s
tht' ..ind moni to r ing st tes used in checking the operati ng pel"(l'n lages for the
di rect ional, high -vol l&lle Sdmpli ng s ta tions . Eac h piece of tO t er p.per ..as
visu. ' ly in spec t ed on • li gh t tab le for pin holes, t ears , or c re dses . Af ter
passi ng th t s i nspect ion. each pie cE' of pape r was ass ignrd a four_digit iden
t ifi c. t ion number and placed i n a cont rol led desi cca tor for 24 to 48 hours
b~fore ~eighing. After thi s Initi al weighing , f ilters wer e s tored in a num_
bcreo, pla sti c at p-t ock bag and sent for fin al we1ghing t o CERL.

Table J

Wi nd Monito r i ng ~i tes Used as Checks on Di rec t ional ~amp l i n g ~ t atian s

Di rec t ional Station

El Paso COUllty
liealth Dept. (C~ll

710 ~. l ej on St.
Colorado ~pr i ng s . CO
Se<: ur ity voluntee r Fir(' ()@ p.. rt.ent (~[JI

S«~rHy. CII

North For t Carson Bo~ndary

Confi ne-ent Facili ty Bu; ldirg 80 10
IlriP3)
For t Ca rson, CO

So~ th For t Carson Boundary
Depar t!nent of [nergy
'o'Hf aec tc Re peater St t e
( ~Pl l

for t Car san. CO
Pueblo County Health Oepar~ent (PBll
151 Cent ra l Main
Pueblo, CO

~ ind Moni tori ng ~tat ion

Sa.- Icce tton

C~nity servtc es
Buil ding 1526
For t ( , riOn

l , nk lIble '0' 11
Sout h of W~ite Butte
Route I

Pueblo M~ni cipal Airport
Pueblo , CO



D a t~ ccttec ttce prccedures were aUdited wit h d ~ ta l ogs (Figu re 8 1 for
~c;ord i ng sa~pli ng dates. f lowchart numbers. f i l te r paper numbers , sta r t and
st op t illIE'S. t n-sec t cr ttees , " Iapsed· ti ll!' re<ldings, and op"r<ltor c_nts . A
data log was kept for each f il te r paper and fl owchart pair (FIgure 9 ) . Data
col lect10 n fol lowed a preset monthly sch~d u l e common to ~11 sampli ng l ocati ons
(Appendix B) . We~kly ch~c ~ s w~re ",ade of data l ogs t o i dent i fy error s i n sam·
pi ing collec t io n a nd data r ec; o~ing .

Oa t . analy s i s procedures were audi ted in several ways . Weig hing aud its
~re per fonMl'd on both cl ean and e_pose<l fi l t ers. Ten out of every 100
f il t ers were c/losen r anda.1y, rewei ghed , and caapared to the or iginal we ight .
Dr lgin. l weight s for . 11 l DO f il ter s wert <lccept abl e if t he sel ec ted audi t
wei ght s ~re wit ni n ~ 2 . R -s for cle<l n f ll tE'rs and ! ~ . D ~ for exposed f i l ter s .
Aunits 01 data proces ~i ng procedures eere a lso perfonned on to randomly chosen
cel cul a ttcns out uf every 100. The or lg1nd l concent. ret tons for the 100
fi lte rs .,,'n accep te d i f th e audited ccncent reti ons of the sel ect ed ftl te rs
were ~i th in !3 perce nt of the or iginal concent r ati ons . The f inal data
a"alysis C h~k . as the r~ova l ot d iscordaot data. Da t . were re.uved basE'd 00
f i lter paper c; ondi t ions . ; oacc; urate or incons ls t eot data log completi on.
operator c~n ts on vandali s-, and statisti cal t rend evalu. t ion ceec rs on
Indivi dual d<lta poi nts. Tabl e 4 pres..nts tbe s ta ti stical techniqllt" lI st"d for
the rej ecti on of discordant da t". Thl' suspect l'<l de te poi nt . U COlllpa re<l t o
neIghbori ng . ~ l llc s 9~ncr~ted In ~ Z- wl'P k per iod un ei ther si de of t h~ data
point . acj ectt cn "as cone H the 'IS per-r ent confid ence leve l .

O<1ta Al\<I lys is progr••

T~P coO(ent r" t lo n d~t. col lec t ed fra. edCh s..pl iog st at ion wer~ analyzed
for compl i ance wi t h Sta t e and Federal ~bt ent ai r quali ty regul at i ons . and
were c~pa~ wtth wind pa.r.-ete rs, precip lta t ton type "nd ~oun t , and ot t e r
s<1mpl ing s t"t ions. T~P c; ooco'nt rat tons Wf' re c; ht'Cked for <l . axi ftlll ftl all owable
c; onc~n t r"t i un for 74 hour s dnd ~ n dnnllal mea n basi s as li sted i n Table S. T ~P

l evel s as reco rd,'d at OIIln id l .-.'c; ti onal s ~mp l i ng s t ati ons WE're conpared "Uh t he
wind s peed and wind di rec ti on rel ord ings to ident ify si gnifi C<l nt TSP- producing
si t ua ti ons . Operati ng t imes on di rect tonal sample rs were com pared t o wind
di rect ion recordings . Comparisons were .,<lde betWN'n source "nd b<lClgr Ollnd np
level s to oete~i ne t he s ' gni f icance of the arE'a source TSP cont r ibllt lo n;
be t~n bac;kground and recept or TSP leve l s t o f ind t he s ig ni f ic ance of r~ep .

tor concent rations; between se urce and boundary TSP concent rat io ns to Check
U1e .-OlIn t of T~P going or f -pos t ; bl'h l'O'n bOllnda")' <lnd d i r~tlon41 receptce
T~P l evels to iOt'nt Hy t h., .-allnt of For t Carson T~P rea. c; hl ng the reC; t'p lor and
the inc; idence of interv en ing dust sources . Fin" l ly. compar i sons bet-cen
directional and omnidi rect io nal T~P concent ra t io ns helped det ermi ne how much
the T ~ ~ from the For t Car son di rec ti on cont r i buted to the overa ll TSP conce n
trat ions . The ef lect of man 's ac t ivi ty on dust concent rati on "as eval uate d by
COMp<l r ing T~P concent ra t io ns of ~kdays ver sus wt~·kends . Addi t ional ly ,
t r a ining . c t i vi ty i n the Tank Tabl e VII are" w"s C~p<l red to the dus t concen
t rati ons reco rded a t Tank T"b le VI I sta t io n to dete~ine tne e f fec t s of
tr,i nt ng /~neuver ac ti vi t ies on ai r QUal ity .
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Fi e l d Dat a L09

s..pl e r Loc at io n;
Sh r t nate : Stop uat e :

24 hr Ti-.. : .__,--:-__ 24 Ilr T1~ :

Y>arnpli ng t yel f': 1 Day _

FI lte r Papf'r ~um~r :

Fl ow t har t Numbe r :

S a~p l e r Runni ng Ti.e Y> tiIr t:

Stop:

Wind t ont rol ler Tim!' In Sec t ur :

Out scc ro - :

3 Day

CO!TII\('nts : (Local Act i ¥ity, Rain f illl. Problems, Etc . )

" -/

219
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t eme 4

I. l evel of r isk is 10 percent or Cl • 0 . 10

2. For be t ween J4 and 2S sampl e s, th ese equati ons wer e used .

If th.' sus pec t number was unusually high :

0 .1'1 - XI'I_Z )

I Xn - X3)

I f the suspect number was unusually lo w:

J. Oete ,.,.lne r l - Cl/'l for 15 s"mpl es:

q - ,,/2 • 0 .525

4 . If "22:>0 .5 <'5 . the n th e suspect m_ber was njK ted .

• Ii . J. Oi oon and F. J. J4.J s sey . Int roduCti on t o St a tis tic al Anal ysis (""Gr a. 
Hil l. l'lS!l .

T4bl e S

TSP Regulat i ons Go ver ni ng ~bi ent

Air Qua li t y ( 1918- 1919)

Annu"l 14 Hour- - --
Federd l : Pri md ry Standdrds 15 ull/mJ 260 ull/ mJ

Ge~tr1c ..dn One.. pe r year

setond" r)' s tanda r ds 60 1' 91.:J 150 I'g/ ..3
beOlile t rl c mea n Oncl' per ytar

Col or odo: Urban Area s 55 \l9/ mJ l BO lJ9 /m3
Arltl1neti c lIll'an Once per year

R:Ll ra I 4 S 119/~ I SO ~g/mJ
Arl tr-ot l ( ..an Once per yu"

Al l ar ea s af t er 1980 45 )J9/~ l SO ug/ .,)
Ari t m et i( ,"ean Onc.. per ytar



J DATA A"A LY SIS RE SULTS

Compar ison to A.bien t Air Quality Sta ndards

Table S li s t s t~e anblent TSP regulations gover ni "9 the ai r quali ty dur_
ing U1e study peri od . As ca n be seen in th is tabl e, tile USEPA and tile
ColoradO Sta te EPA d i s ag~ on Ilo~ TSP conce~ tr a tions art' dIstri buted . The
State of Colo rado a ~ ~u.e ~ an ar i t~tic distr ibuti on, whereas the USEPA
auUllt's a geo-etric dis t ribution, TIte t wo ass Ulllpt ions dU fe r In th at t he
Feder.l concentrati ons are no~,liled by tiI ~i"9 ~e log of t he concentr,tion
before performing sta t1 s t ic,l an,lys1 s on the distr ibuti on. Appendi ~ A co~

la ins bot h the ar;thmet1c and geomet r ic distri but ions for al l 11 sta tions dur
ing U1e study peri od. AS Appe~dh A ShOlOS, tt-e ass..ption of geQlnetric dis
tribut ion be tter represents the ac t ual di stri buti on 01 concent ra t ion val ues 1n
the f i t l d.

Tabl e 6 i s a sURmary . by sampli ng sta t ion, 01 tilt annual ~an concentra
ti ons . As can be seen by compa r ing the ge~ttric a~d ar ithmet ic ~ans, the
aSS Ulllpti ons of freq uency dis t r ib ut io n grtatl y a l fec t the mean value . 8ased on
tilt var ia tion of t he data encountered dur i ng the sampl ing peri od , a 95 percent
confi dence interval for the mean TS? concent rati on wa ~ es t iMated. Tab1t 7
summari zes t he complia nce s t atus for each stat io n as compared t o the ambi ent
TSP st andardS duri ng th e s t udy period. All Fort Cars on stati ons (NP3. CBl ,
RGI. TT l , and SP3) ccmplt ed wit h Feder al pr imary ilnd secondary annual
gpometri c means regula t ions and with Col orado urban and rural arithmet ic st an
dards . The only poten tia l TS? st anda rd violation occur red at the Communi ty
Servic es Building (CBl) omnidirecti onal st ati on, where the Federal secondary
Ma~imum 24- hour concent rat io n standar d and t he Col orado urban a ~d rural max.
i ~uM · onc~-per-24- hour~ standardS were e~c~eded one MOre tiMe than a llowable.
The [J Paso County IIOnHorlng st ati ons (CSI, SE t , SO) and Pueblo County '4on i
toring s i tes (P81 , P83) v i o lat~ both Federal a~d Colorado " b1ent TSP stan
dards dur ing the s tudy period . DIll y me QIInid i rK ti o~al . l·day s te tt cns (CSI,
Stl, PBI I cQllplied wi th t he pri.ary Federal regulations lor annual gea.et r ic
mean and ma ~ im~ 24-hour concentr4tlon.

8ased on the st.ltistical charac terist ics of tile data collected during Ule
st Ydy peri od, vi olation freQUency was projected for t he MuilnUlli 24·llour con
cen tra t ion standardS (Tabl e 8) and tile a~n u al concentration s ta ndard (Table
91 . Table 8 data for the Fort Ca rso n s t a tio~s shows a r el ativel y .i~or preb
le. wit h tlte secondn y Federal standnd of 150 ;>g/.,3 . Yl ola t ions oc(yr red on
2 days •• j yst 1 day more t han allowed ynder t he s tanda rds. All of f-pos t
di rec t io nal sa_plers exhibited frtQ~ent violations of bot h pr llllary and secon_
dary s t andards . and urban an~ rural Colo radO State standards. The Securi ty
c.ni direct10nal station ISEl) was the only of f -post s t ation which bas ical ly
co-pl ied wi th al l .a~i~um concent ra t ion regulations .

A review of the data tn Table 9 shows that For t Carson monitori ng s ra 
t ions ~ ssen t i a l l y c~pl y wi t ll al l annual T$P standardS . Th~ cantonment area
$.iI lll plers (C81 and NP3) seem to haye SOlIe probl !'lll with th e rural Colo rado s tan
dard 01 4<; IJ9/ mJ (ar i t t'lllll,t ic di s t ri buti on) , but thi s ca n be cont ro ll ed with a
mod~rate t ugit ive dust cont ro l program . This project ed noncompl i ance may
re sult more from th e di str1but io~ assumptio~ than from ai r qu ality tha t i s
actua l ly degraded , Qf f.po st s t ations meet neither of t he Col oradO annu al
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s t~nda rds. T ~~ of f · pos t omnid irectional sampli ng s ta t io ns (t Sl, Sl l and P81)
I'xhibit rl reesonabIe abilt ty to com ply ..t t h prim~ry Ffderal annual gf.'omet ri c
"""MIS stdn<ld ,-ds, but an, undble to eee t secono"ry mean s tandardS. "gain, all
th,· dln'ctl on"l SU t lOnS (( !.) , SI.), PBJ) show prQbl(1llS .,ith campT"'nc!:.

fr.. the cQlllpl i "nce a." lys ls , 1t (;<In be cond ud..O that For t ( arson
cur rently compl ied wi th a l l ~b i ent T!.P regu lations and w111 for ~ost of the
torescedbl e f utu re . Colorado's as sumpt io n of t he art t hmetic dts trl but ion of
T~P concentrat ion data may ~rl k e I t dI f fic ult for t he canto nment area to compl y
.,ith the rura l (19801 annual TSP sta ndard; but For t Car son can eas i ly cor rect
this " i th dust control mea sure s . Of .uch greater si gni fi cance are t he compl i_
ance proble.s of t he Pueblo , Colo r ado ~pr i ngs , and 5e<urity areas . T~e di rec 
tional sa. plt ng st a ti ons a t these s i tes indi cate tha t .aj or por t ions of the
eJcess i~e TS~ conce ntrations do COR€ fr om t he di rec tion of Fort Carso n. How
ever, re~ ie.. of the source samp l ing st atIons (CB1, TTll and direc t tonal boun.
dary mon itor ing st ations (N PJ, SP 31 i ndi cates that t he proble. d~s no t come
from Fort Carson proper.

Fort Car son's Re~ional "ir Qua lity Effect s

10 ol'tpl'1uine Fort Carson's e f tc c t on regional ai r quelity , it was f i rst
n('u' ssary t o hn.' d~ th,' data t rc.. each St ol t ion Into conmon data se ts . In the
o..sign of til<' s tudy, C[ RL dnt ici pat t"d th at th. 'rt' would be s h data seh: the
[1 Paso County ~alth Depart.ent s ta t io ns (CS I and C~31 . t~e !oecurity Fire
Department stat ions (S£l a1d SE 31, t ~e Pu..bl o County He.l th Depart.ent s ta ·
t tons (PBI and PB3l, t~e Fort Carson (antonaent s tations (CBI and ~P3 ) , th~

Fo r t Car son tra ini ng area s tat io ns (TTl and SP3), and the bac~ground s ta tion
{RGI }. To dl'f tnt' these common data set s , sta t is tics were used on the ra" data
tn ~ppend i ~ C. Because the natu ral war iabll i ty in the T!.P concent ra t fons for
ea(h sta ti on, s t andard st at ls t 1cal techni ques (anal ys is of variance) (Ould not
be uSo:<l to identify sta ti ons bel ong to thl' sallie data set. Ins tead , C[lll had
to cc.pare dal ly da ta frc. edch s ta tten , In tills compar ison, the dH ferenu'
of the logs of any two s ta t ions ' TSP concentrat io ns ~re grouped for the
enti re t es t per-ted . l he H'su1ti ng dis tri bution ..as then analyzed for the
occur re nce of the zero point. In t~e fdeal cor relat ion, UIt' zero poi nt woul d
be a t the SO pe-cen t t te in t he f requency distr ibution. If the zero was s ~ ..wed
ei ther to the left or to th~ right of tilt' SO J)E'rcentll e, t hi s i ndica t ed the
rela t ive pos it ion of t he two s tati ons being studied.

Fig ure 10, a ~ap of Fort Carson, Sho..S the annual geometr ic ~an concen
t r at Ion and t ~ e r e l a t t~ e pos1tion of eac h sampl ing sta t io n. Sta t i stical
analy-sis of the raw da ta indicated th at the [1 Paso County Heal th Oepar tlnE'nt
st al 10ns (C!.I and (S3) . er e s~sur i ng the sa-e qual ity as were t he Puebl o
County Health Oepa r~t stat ions (PBI , PBJ I and tht' cantonaent a rea s tat ions
( NP) , tBll . KowE'~(r, the x-cur tty Volun teer Fire Oepartlllent sta tions (SU ,
SU ) .cre no t ..eas ur irlg t he Sdlle ai r qual ity . Tllis Indicates tha t the quality
of the gj r mo~tn9 fram th, · dt rec t tc n of For t Ca rson t oward Sec ur ity is con·
t rol l ed pri~aril y by a source very nea r thp sdmpl i ng sta tions - - possi b1 y t hc
rai lroad t racks i~d l a te 1 y wes t of t~t' l ire house, U. S. Rou te 87 , or even
Founta in Creek f lood pldio .
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Figur e 10 . Sta tion annua l geome t r ic eeen concentra t ions.

Further analys i s of the da la c~pared the source/receptor TSP ~n jtori ng

stil t ions to t be back ground !>tat tons (RG1). Th i s ex~ i nat io n i nai u t ed that t he
. 1r qual i ty . e. sllred by t he background s t at ion (RG II . as s ta tistl c.lly dif _
fere nt f ra. tha t ~easured by the ( 1 Paso County ~a lth OPp.r~ent moni to ri ng
station , t he $eCIl r ity Vol untee r Fire Dep.rtrnt'n t s tiluon, .nd th e Pueb l o County
HEo.ltt\ OepartJlen l sta t ion. COIlpd r l $Ons of till' batkg rOVf'<1 s ta t i M s {RGll to
t he Fort Colrson Tn infng are. SUttons (TTl and SPJ) shooreod that statiSti cally
these stations -o nitored stee afr quali ty . Thls ~. n 5 that Fort (arson's
tr.1 n1ng act iv i ti es •• pe r fo~d at their cur rent l evel s and vfe.ed over ~e

enti re ye.r • • do not ~1gnl f1c~n tly alter the ~blent l SP conc entration fro
th at of t~e b~ckground . Co-par l son of t~e back9ro~ nd sta tlon IRGI J to the
Fort Car son cant on-ent stat ions leBI ~nd ~PJ J dl d not show t~ese st at ions to
be ~tatlstic~ll y si.i lar to or dif ferent f ra. t he background st a t ions . Basl
c ~ l l y . t~l s .e~ns that For t ear~on 's cantonment are~ act ivi t ies do aftec t
~~ I ent ~ Ir qual ity (~n ca.pared t o t~e background) __ but no t enough to be
cal led a dif ferent data set.

Compar isons of sta t ion set s to each other sho wed th at the Fort Carson
cantonment are a data set was stattst lcall y di f fe rent tr~ the dat a set of the
El Paso County Health De pa r tment and th at of t he 3-day di rec t ional sa~pler at
t he ~ec urj ty Volun t eer Fi rt Depar tnent , The l -day direc tiona l ste t te n (SE ll
at t he Sec uri ty Vol un t eer Fire Department was nei th er stat is tic al ly dif ferent
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fra.. nor si. i1ar to tilE' For t ( arson unto_nt sta t ion. lIoWl'v",r, SE t did
pr- ov e to b,' ~ td tiH1 Cdlly di fferent frOOl tile oet e set of tile El Paso County
U,,~lth Deper-uer-nt s te tt ons (CSi and CS 3)_ Tilt: Fort ca-son training ar ea s t a
thllls (111 dnil ~I') l wert' Hd ti~H~ dl1 y di!frrt'nt fr o- Pueblo County Heal t h
Dl- ~d r tmen t ~ td tl ons (PBJ dnd PU ll. Further analys is shoOied th at t h", [1 PdSO
County Hea l th Dlc'pd r~ent s tat Ions (Cst and CSJ). til", Pueblo County K<:, l th
[)rp , r~"" t s ta t ions (PBl ard PilJl , ' "d the SKlJrl ty direl;ti on,1 s...pling st e
ti on (SEJ) ~('r(' dl l sampl ing th'" sa.e ai r Qua l i ty da ta s('t . Thi s i s unusual
dnd S{'''''S to re sul t f re- sdMp l ing st t e l cce t ton, All three s<Ullp l1 ng s ta tions
.I re on top of one-sto ry buildi ngs dnd drt: with1n 50 f t (15 .2 ml of .I heavily
trav el E'd roadway . Si nce t hese s i tes do not met t USEPA h l!l h- ~ol ume sampli ng
sit(' loca t ion cr i te r ia for pro~imi ty t o roadOlays . and s ince t hey .I I'''' measur ing
stat l stica l ly simi l ar all' Qua l ; ty . the se s t a t io ns probably .11' (' not ~suring

tne true .-b i('nt TSP concentrat ions. Ins tead, it is h' ghly 1i ~ l!'ly tha I teese
sta tions are .easuri ng tll(' resus~ndlc'd dus t g",n",ra t l!'d by tra ff ic travl!'11ng on
nearby roadways . The only way t o veri fy thi s wo uld b(' to -ea sure th(' TSP con·
cent rat ions at the se s i te s usi ng a h lg h·~olume sampl ('r casc ade I ~ p ac tor . Th is
equi pment conSl s t s of three to seven stages whi ch sort out the pdrti cul at~s by
the ir aHOOyndmic s t ze . 11 the s ta t ions are etstccaeee ~nd are measuri ng t ill'
rlsuspenoed dus t pl u.e, .os t of the s...ple weight wi l l occur within th", fir s t
t-o s t ages , wIlldi ..easurl!' hrqt' se ttl eable p~ rt1c uhUs .

For t Carson 's canto nD('nt ac t ivit ies generate average TSP conc",nt r. t ions
in t h ~ an'd of 47IJg/ mJ . The boulllldry ""onltorlng st at ion {NPJ) ver ified th is
by showing met an averdg l' cnncvnt ratf on of 40 j'g/ m3 t s transported c r t -pc s t
to wd rd Col oradO ~pr l n g ~ . l h ~ El Pa,o County Uea l t h Depar tment direct ional
sa.pler (CSJ) recetvee an i'verage of 90 1'oj/ 1ll3 frOlll t ile di rec ti on of Fort Car
son . If For t Ca rson' s u nt o.-ent activ i ti es were w nt rol 1i ng Col orado
Spring' s air qual ity , t ile concent ra tion at t il", [1 Paso County Heal th Dl!' par t 
~nt should be So-l'what l('~ s than conc",nt ra t ion b", i ng t r ansportlc'd of f- pos t .
However , tile s tudy showed that the concent rd t ion a t the EI Paso County Health
[)('par tment was qree ter thdrl th'- concent rat ton bei ng t ranspor t ed off - post.
Th i s ce n be ,, ~ p l d i ne d t n t wo w. ys : eit hl' r there Is d l arge intt'rveni ng sour-ce
betwE'e n Colo ra dO Spr ings and For t Car son, or the Colorado Springs Heal th
Oepar blent s...ph rs a re e t stcce tee , Inspec tion of the concent r-a tt on rcse
(Fi gur l!' 11) for t ne a-nid i recti ona' sample r a t th ", El PdSO County Heal t h
Depar bl(nt indicat E' S that a si gni fi cant ...OlJ nt of t he TSP conc",nt rat io n c~es

fr OD th~ sout heas t and the north . Thi s sugges ts that Inter s ta te 25 and the
cold ai r drain to th", Fount a in Creek f lood pla i n ..ay be TSP sources .

For t Ca r son ' s eff ect on the air Qual i ty i n th l' Securi ty/ Wi defield area is
ind icatt'd by cClll par ing tne av",r age T~P concent ra tion gl-nerated on-post (CHl l.
42 II g/ .-3. and tlH· av",rag", TSP concentrat ion caa1ng fr aa th l!' For t Carson di rec
ti M a~ se..n by tile S/>c uri ty dlrl'<t iona1 Sdl!l ph r (SEJ) , B4 I-g/~ . Ag. in, if
For t Carson wer e cont rol ling the a l l' Q~a l l ty i n tile Sec uri ty ar",. , it wOul d be
t xpected t ha t to.. TSP conce nt rat io ns as s..en by the di rect io ndl sampler -oul d
be somewhat less than the conce nt rat ion bl!' ing generated on- post. 1n ract ,
though, the concent rat ion comi ng from For t Cars on ' s direction i s s igni f ic ant ly
I.rger t han that be i ng generat ed on- post . Aga in , thi s could only be caused by
salllp l er "hloca tion or an i nt ernn lng souree . Insp",cti on of the co"cent rdt io n
ron for t he Sec uri ty Volun tl.'('r fi re Dl.-parblE'nt s tUio n (fi gure 12) indl utes
that the cont ro l l i ng factors tor SeC lJ r i ty's a i r quality are locj ted both ~orth

and sout h of t he Salllpl i ng stat ion. Agai n , the cont ro l li ng sourel!' could be
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Fig ure 11. Conce ntra t ion di stri but i on for E1 Paso County Heal th
Depar tment stat ion.

l nt e r's te t e 25 and the Fountai n Cree k flood plain, wh ich r un parallel to and
wes t of th e Sec urity sampl i ng sta t io n.

For t Carson's ef fect on Puebl o' s ai r quality is negl i gi ble . Compariso ns
of dat a from t he background station (RG1) and t he t rain ing a r~a stations (TTl
and SP3) tnc rce tec that they ar-e sta t is tically monitoring t he same atr- qual 
ity; thus exis ti ng t r ai ni ng and maneuver activities had no ef fect on the
ambient air qual i ty . The tr~in1ng are a 's om nidi rect ional monitor (TT l)
reveal ed t hat t he avera ge TS? co ncentra t io n was about 22 lJ9/m3 . The ot-ec
ti ona1 sampli ng station (SP3) indica te d that approxima tely 30 ~g/m3 (on evcr-,
age) were bei ng tran sported of f- post towar d Puebl o . Compa rison between thi s
concent ra t ion and that mo nitored by t he di rectional sampl i ng sta tion at the
Puebl o County Health Depar~en t [PB3) . whose average TSP concentration was B3
~ g/ m3, i ndicated th at ei t her there was a large i ntervening source between For t
Carso n's boundary and t he Heal t h Depar tment , or the Health Department's sam
pli ng sta t io ns were mi s locat ed . The concentration rose fr om Pueblo sampling
st at ion (Figure 13) suggests tha t t he controlling TSP concentrat ions came from
the nor th and nor th east. POSs ib le sources located in tnese directions are
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Inters t ate 25 and areas of la nd being developed for ne. housing proj ects nor th
and no rtheas t of Puebl o.

Cl Rl ' s analys is of t he r~ i on 's effect on Fort Carso n' s a1r quality i ndio
ca ted that t h~ -ost s igni f ic ant TSP sources are nor th, northeas t , and east of
moni to r ing sta t ion TT l , as t he concent ra t ion rose for the Tank Tabl e -cnltor
ing sta t ion (Fi gun 14) shoW'!. Si nce t ile site i s surrounded by a la r<}P sUg
ing area .h ich has no soi l bi nding vege ta t ion, i t is sus~c ted that th i s
prl'd(llll i niln tl y attecrs thl' T<lnk h ble ' s <l i r qu<l l Hy . As cen be seen, tllere i s
very l ittle or no effect f rom th e sout h or south~ <ls t ( t he di rection of
Puebl o). Anal ys is of t he concent rat i on rose (Fig ure 15 ) for the cantonment
area .oni to r ing st a tion (C81 ) indi cates that s igni f icant TSP concent rat ions
c~e f r (llll the nor tll <lnd t he sout h. TSP sources potenti al ly caus ing th i s prob
l e- <l rf again Inte rSt<l te l5 <lnd tile fount ain Creek f l ood pl ai n parall el to and
eas t of the C<lntonment <lrea, Color <ldo Spr i ngs located on the nor th side of the
c anto~en t area, and t he tra ining areas j ust sout h of tile c<lnto~ent are<l.
The si gni f tcant sout heas t compon"nt of th is rose also tndiC<l te s th <l t t he
unpa ~ ed roads and pa rking l ot s eas t of thp cant onment ar ea by t he mot or poo l s
~ay also h a ~ e a s igni f ica nt ef fect on the cantonment 's a1 r qual i ty. Analys is
of t ile concent ra t ion rose for the background stat ion (f igure 16) does not
real ly suggest any over.hel. i ng TSP source . Sout heas t , south , and west winds
genera lly ao-i nate the <li r p<l tterns for th i s s t atton. The only potenti ally
si gnifi cant source is in t ile nor th. est component , represented by the 75 to 100
"g/m3 range . The only sources in thi s di rec t ion are t he rec reer ton areCi of
th~ Rod dnd Gun Club and ~ til te Highway 115. Tra in ing areas sout h. es t ,
southeast , and eAs t of t he Rod and Gun Cl ub st~ t i on do not sel~ to have a si g
nificant et f ect on t he dlIlb lent T5P concent ra t ion.

fo rces Cont roll i ng TSP Concent ratlons

To develo p an et tecttv e TSP cont rol s t r-eteqy , the forces t hat cont rol th e
proc ect tcn of dust mu st oe understood. In t his st udy , an attempt was made t o
learn about the ef fects of natural cl i .~t ic condi t ions and h~an actt vi tt es on
tt.e TSP concentra t ion rPCorded a t t he . onitoring s i tes. The c l i. Cl t ic eval u<l 
t ;on incl uded the effects of vi ~d speed, season of t he year , and pre<lpi t ati on
on TSP concentr~ t iOll . The eval ua t io~ of h~all act ivi ties and dust co~cent r a 

ti on ex~i ned trai ni ng and ~aneuver dct ivi t ies on Tank Table YII for July and
August 1978, and concent rat ions by O<lY of t he week for all ~oni tori n g s ta
ti ons .

In a ~ <l t t~pt to an<l lyze tile ef fec ts of . ind speed, two di f fe rent . ind
condi t ions -e re analyzed. fi rst , CERl a t t~pted to corrpl <l t e t he <lverage l4.
hour . Ino speed , IlO t he cor respo ndf "9 dust concent rat ions . Figure 11 is a
typic<l l plot s ho. ing th at ~o correl <l t ion eXlsted for any s t ation. ke ~ t, an
a t t~pt . as ~<ld e to correl at e dus t concent ra t ion . i th the n~ber of hours per
day above a threshold wind sp~ed, 1. 0 conoi t io ns were attempt ed: one us ing a
7 mph (11. 2 km j hr ) threshol d ~ nd anot her usi ng a 12 mph (19.2 km/ hr ) t hres
hold . Figure 18 is all exa"'ple showing t he la ck of the cor relation. ThiS
s i t uat ion hel d for al l s i ~ omn i d i rec tion~ l S<l.pl ing stations .

The t illle
cere t ha t al l
cent rettcns .

plot s in ~pend ik 0 and concent ra t ion SURRary in Table 10 ind i o
s t a t ions exhibi ted sa-e degree of se<lsonal l ty i n t hei r dust con
The source/ receptor s tat io n ICS I , SE I, C61, and P81) had t hei r
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Fig ure lb . Conce nt r~t lo n dis t ribution for t he background sta tion.

hi ghest dnd mos t erratic concent ra tion l evel s in Octoher, November , and
December. These same s t at io ns exhi bi ted th e i r lowes t TSP concentration level
i n J uly and August. In dt rcc t co ntras t to the source/receptor stations, the
background sta t io n (RGl) had its hi ghe st concent.r-atton i n l a t e May , J une , and
early J ul y and its toees t part icu late ccnceo tret. ton in Nov l'fIl ber and December.
This unusual fac t se l'fllS t o i ndicate a degree of tol e rance f or par tic ulate con
cen t ra t ions by the ai r Shed. I t would se em f r(J'11 t he data t hat t he region
tol erates human activit i e s bes t i n th e summer month s of J une , J uly, and
August . However, human acti ~ities appear to be least acceptabl e in th e mo nths
of No~ ember and December. This t rend should be incorpo ra ted In a dust control
strategy.

The ef fec ts of precipi t ati on on dust concentra tion wer e e~aluated by
loo ki ng at th e amount and type precipitat ion encounte re d. Prec ipitation
records kept at t he Col orado ~pr i ngs Airpor t (Peterson Field) were used for
t he E1 Paso County Health Depar tment st atton (CS1), th e Security Volunt eer
Fire Department s tation (SE1), th e For t Carso n ca nto nment area sta tion (CB1),
and th~ background sta tion at th e Rod and Gun Cl ub (RG1) . The precipi tation
records f r om the Puebl o County Air port were used for th e Fort Carson trai ning
and man cu~er station (TTl ) and for th e Puebl o County Health Depa r tment station
(PB1). It WdS obse rved that precipitation has re l ativ el y li t tle infl uence on
th e long-t erm TSP concentrat ion because mere is simply not vury much rain in

J4
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this dr~a . There _ere fe. er than SO rai n shower s above the t race level and
fewer than SO days reccree e _itl! s now on me grooM. IO hi1e t he 10ng_te1'lll
e ffects were not s igni f ic ant . preci pi tati on d1d have an ef fec t on dus t concen
t r at ions . It was found. for e~dmpl e , that ra1nfall over 0 .05 i n. ( 1. 3 mm )
resulted in about a 12 percent reduction in TSP concent rat ions at al l 6 sta 
t ions . This reducti on, nceever , la st ed for only 1 to 2 days before retu rning
t o the normal cycle . Snow cover was found to be s ignif ic ant when it was at
least 6-i n. 0 52. 4-"'"1 deep . It was, however, not vl'ry sig nifi cant beCdu se
only 5 days of till' I'nti rl' s t udy pl'ri od had a ll'as t thi s ~uch snow. The pre 
c ipi ta t ion ef fects do sugsest so-t' dus t cont rol s t ra tegie s . Te<hniques whiCh
keep the so i l .ai s ture eq~ l v alen t to 0.05 In. 11. 3 ~ l of pre<i pl t. t lon or
bet te r wi l l result in signi f i cant rl'duct ion of TSP co~en tr.tions , Bec.ust' of
tl1£ir abil ity to re t . ln soil .cht ure , sa r t ece c",st i ng techniques ..ill signi
fi cantly eecuce TSP concent ra t ion.

CERL per forml'd t wo s t udies of the ef fect s of human act ivi ti t's on dus t
concent ra t ionS . Fi rst . the concentrati ons by day of the week wer e assessed.
The dat a In Tabl t' 11 Show th at al l sta ti ons t'xhl bl t t'd a weekly cycle. The EI
Paso Count y Health Depa r tment site (c!lll. the Secur ity Volu nteer Fi re
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r ente 11

\/eekd~y t oneentr-et ion ~wr" ld ry (Backqround not tncluded)

Stat i on (l1g/ m3 )
D,y e51 ~El CBl TTl PSI

Mond~y

(Ari thml't ic) 49 29 17 1 50
(Geomet ric) 44 14 14 6 41

Tuesd~y

(Arj thmet i c) 53 33 10 -1 53
(Geoml'trjc) 47 18 16 5 47

\/ednesday
(Arithmetic) 55 31 Z3 1 56
(Geometric ) 48 15 14 14 47

I hursd ~y

(Arithmetic ) 60 39 16 1 58
(Geomet r ic) 51 31 10 6 50

Fr iday
(Ari t hmetic) 51 31 18 4 49
(Geomet ric ) 46 17 13 7 41

S~turd~y

(Arithml'tic ) 40 33 9 1 39
(Geometric ) 33 17 10 6 Jl

Sund~y

(Ari t hmet i c) J7 18 9 - 1 41
(Geometric) 31 13 11 6 n

Department si te (SE1) , the Fort C~rso n c ~ nto nment ~rea site (CB1) , and t he
Pueblo Co unty Heal th Oepar tment si te (PB1) exhib i ted t hei r peak concentrations
on Thursday . The For t Carson tra ini ng and m~ neuver are~ st~ ti o n (TTl ) exhi_
bited its peak concentrat ions on Wednesdays . All s t ~ tions except the Pueblo
County Hea l t h Department st ati on and t he For t Cars on cantonment area station
exhib i ted t hei r l ow conce ntr~ t i ons on Su nd ~y . The data al so i nd ic~ te th ~t al l
stations h ~ v e l ower weekend l evel s t ha n weekday le vel s. An avera ge of 27 per 
cent (geometric) and 29 percent (a rithmet ic) reduct ion of weekend over weekday
dus t l evel concentrat ion was Observ ed . Thi s reduction was es pec ial ly si gni
f i cant for t he El Paso County Health Depar tment sta t ion (CS1) . t he Fort Carso n
cantonment area s ta ti on (CB1) . and t he Puebl o Co unty Health Department st ation
(PB1). That t he TSP concent rat ions i n t he ent i re s t udy area were cyclic i ndi_
cates human act ivity le vel i s a maj or factor i n cont rolli ng dust in the
regio n. Th i s cycle can be used in dev el opi ng a dust cont rol st rategy.
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T ~~ second human ac ti Yity s tudy ~nitor~ t n~ i.pact of t ra ining and
nliln rUYf r ac tt vt ttes 00 o:lus t concent ra t tcn. 10 l'Va luH~ this er tect , traill ing
activ ities in dnd a-ound t h., Tdnk Tabl" VI I ~ r l' d ""rf mo" ih".~ <1 fo r th ,' p...-i \l,l
June t hrough August 197b . It wa s found lh ~ t t .'a in1ng .n.trvi t t.-s in v o 1v ; n~

unitS bt'l o", the bri gadl' or bat t al ten l evel di d not s ignif icantl y i ncr t'ast' th,'
~sured TSP concent ra t ions in the Tanl Tabl e VI I area . B ri g a d~ · l e yel ", .",r
ci ses Increased the a.blent TSP concent rat ion by 46. 5 ug/.J l a r i t~t lc ) and
23.9 ~/~ (geo-et rf c ) . Battal i oll l evel e Xl'~ ises increased a.bfent ISP con.
c",nt ra t ions by JJ .7 ~/_3 ( a r i t~et ic ) and 2'1.4 ~/~ Igeo.e t r ic l. The
eff ec t s of these l ~ ~'·sc a le tra in ing exerctses did not SilO.. up at tre recep
tor s ta t ions (C51, SE l, PBl , and CSIl . sugges ti t'lg that t he effects of train1ng
ar t> Timitt>d to the imWdi at e arpa of t h'> act iv ity. This tendency shoul d be
used in a dust cont ro l nra tegy for scheduli ng ranges and t rai ni og st t es ..hich
are near popula ted areas . l arge t ra ining aod maneuver act i vi ties require a
bufl er zone al lowing dus t to di sperse .

In s~ry . the fol 1000 i ng pr i nciples can be used i o deyeloping a dust
cont ro l st rat"".!y:

I. Main t a in ing a mo i sture l evel i n t he so11 wh ich exceeds 0.05 i n. ll.n
rIIII l or ra in will resul t i n a s ignif ica nt reduct ion of dust i ng.

2. S<: t>eduli ng of ranges cl ose to popula ted areas should be limUt>d to
cmllpany s lle ue tt s or S/IOa 11 er ,

3. Convoys should rtturn on weekendS.

••Nov ember
Larg e t rai ni ng
or ecceeee r .

ext rcises should be SCheduled in the summer i ns tead of

5. A but le r zon~ i s requi red between the s i t e of I ~ rge tra ining exer
c i ses ~nd populated ~r~s .

Ous t l eye l [ f fec ts on ~~an Actiyi t ies

Wh i le For t Cars on' s act ivit ies had re la t ively minor ef fec ts on t he l SP
concentrati on of th e region , local ized fugi t ive dust concent rat ions had a
gr eat t' f fec t on For t C~rson 's ac ti vities . CERl noticed, for e."",p l e. that
bui ld ings loca ted ",i tll i n 500 yd (4S7. ) ~ l of an unpaved road -ert' grea tl y
affected by dust pl.-es fro» vea tcres t raveli ng on tt>e road. It was al so
noti ced th .t the dri ver s of vehic les t ra veli ng i n convoy on unpaYl"d r~ds were
unable to see IIOre t llan 50 f t 05. 2 _) a~t'ad . This resulted io u fety prob
l ems suc h as vehic le col lisions and inj ur ies to pe rsonnel di rec t ing traf fi c at
maj or road j unctions . In addit ion . high oust concent ra t ions f rom t ank gunnery
back blas ts c reat ed targ et s i ti ng probl ems for tanks us ing unpaved f i re
points . These dust)' condit i ons prevente d t ank artillery pe r-sonnel from n-a tn.,
ing successfull y. The t ank gunnery probh.. is caused by repeated use of the
same f ire points by _any ye~ic l e s . Si nce such condi t ions .ould not no~al ly

be encounte red i n a ...r, it . oul d be advisabl e to control dust gene ra t ion at
fire poi nts to i ~proye the ef fec t iveness of t ank gunnery training .

Giyen the dust proble.s ",yaluated ~ t For t Car son. C[ RL considered i t
important to def ine thl' t'xtent of fugi tiv e dust prob1ems t hroughout the Arm y.
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Table 12 cont a ins t he ~sul ts of a phone survey conduc t~d a t )4 U. S. A~y
Tra ini ng and Doc t r i ne (omaa~d ITRADOCI and U. S. A~y forc~s (~and (fURSCOM)
installations . InclUdt'd W('r t' all 22 installatio"s Cl,lrrt'" t ly cons idered to be
aa,ior A~y act i vi t ies. Over h.lf of the Njor inst.tllati ons are no_ huf"g a
fugi ti ve dus t prob l~ a"d ar e . t te.ptl ng dust cont~l . As c. n be seen in
laDle 12, the ..Jo r probl~ sources .re unpaved tan k tr.i l s and ro. ds , rOCk
qu.rryi ng and c r l,ls ~ l ng activiti es . and unvegetated tra ining .reas . Cur rent ly.
the -ast f . vored control techni que i s a .ater spray. but th i s is only ef fec·
t iv t' unt i l the soil dri es. A ft'w Ins t . l l a ti ons havt' t r ied sever.l ot her dust
cont rol syst~s with limited success. Al l 13 ins t al la t ions wi t h . dust con·
trol proble. e~pressed the need for furth~r guidance on dust suppress ion and
cont rol.

In s ummary. for an ef fect ive TSP suppressi on strategy an inst al la tion
shoul d:

1. Cont rol dust on al l unpaved roads and parki ng lot s wi th in 500 yd
1457.3 ~ l of an occupied area.

2. ( ontrol dust on heavily used gunnery ranges to enhance trai ning
et rec t tveeess ,

J .
c-ctect

(ont ro l dust
personne l and

at ..aj ar c ross~dds aed areas of heawy
prevent d,.agt' t o convoy vehic les .

Tabl .. 12

(Ktent of TSP Proble-s A~y.Wlde

convoy traff ic to

lRAOOC and FORSee., in stal la t ions surveyed {i ncl udes 22 major i ns t atl et.tons} 35

Insta l lations cur rent ly havi ng a fugit i ve dust probl em

Installations cur r t'nt ly attem pt 1ng dust control

Ma jor Fugit ive Dust Problems
Unpaved roads and tan k trai l s
RQl;k quarrying dnd c rushi ng
Heav i ly used t rain ing areas
Cons true t ionl c:k'InoI i t i0" areas
Ai rc r. f t/hel lcop ter landi ng are as
Unde rgr lllo t h burni ng

Fug i ti ve Oust Cont rol Te<hniques
liat er Spray
Cht1ni ca l oust pell tative
Waste oil
Vegetati on
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Tal> h' 13 pr-esent s d sUlIIIlary ot the datd lost duri ng t he survey period.
As Cd n be seen. t he aa in losses ~re f rom ('qu 1~n t failure or h~dn r r ror .
l tll. dir~tl ona l s ta t ions (tS3 , S[3 , ItP3, ~P3 , 4nd 1'831 Il.d a Id.-ge .DOunt of
dlS(:onSant d.t. loss·· prob.bly dl.ll!' to _i ulig..",nt of the .. j lld Vdrle _t llol nis
for the ..lnd dlr~tional tont . oll er. T~ poor d.t-' re<overy pertent-'g~ for
t ile SOut h Post s tati on IS!'3} is due to t ile dif l ln l ty in getting to t"e IIOni.
tori ng ate tt cn, SC*>l.' vanddllSll • .1 M t wo snc..s tores (May 1978 end peceeeer
197 ij). For th e most part. data recovery was p~cellent . ..i t h omnidirect10na l
St ol t ions having. minimum of 250 data poin ts and directional sampl i ng st dt ions
I'Idv1 ng d a in imUM of bS dolt. points. ~h1l e cqul~n t repa i r probl ems pl agued
tile s t udy in tilt e.r ly pll. ses of t he re se.rcll proj e<t. data recovery e~c~eded

90 percent for .1 1 stati ons fro- th e . iddl e of J une to De<e-ber 1.

Table 13

Data lo ss Summary

Trdcub1e Di stordolnt
St . t ion Pt·r tent Go" "'to D4t" Loss· Dat. Lou · ·

CS! 89.1 " 0

C::'3 b7.0 15 24

5El ".8 53 1

50 11.2 11 13

NPl ~ 2 . 2 18 17

CBl 8b.9 46 1

'" 82. 4 ea 0

TIl 89.1 rs 0

5'3 55.7 36 15

PBl 17.6 77 0

P83 {.9 .6 " 21

"'[JataTo!.snu~ t o equ j pl1H·nt fa I1ure or human r-r-ro r .
··Oat a loss due to unidenti f ied er ro r or ..ind/vane misal l£nment.

41



4 C(J NC LU~IONS

ForJ._.0~.o_n..'Y3ffec;;t on Surrounding Con".l!.n iti_~

R~su lts of thi s s t udy show that For t Carson has virtua lly no effec t on
the T ~ P l evel s of sur rounding communi ti es. In al l cases, comm uni ty TSP levels
"ere signi f icantly hig her th an any installati on T~ P l evel .

The most importa nt f indings of t his st udy are t ha t al l Fort Carson sta
tions (NP3, C81, RG1 , TT l , and SP3 l compl ied " ith all Federal ambi ent ai r
qual ity TSP regul ati ons -- primary and secondary, geomet ric annual mean, and
maximum 24-hour concent ration sta ndards. These stat ions also compli ed with
all Colo rado TSP sta ndards, bot h ari t hmetic;; mean and maximum 24- hour c;;o nc;;en
trat tcn. sten srtce : projec tto ns show th at all sta t io ns wil l conti nue to meet
Federal amb ie nt TSP sta ndards , and all but the cent onment stat ion (CBIl will
meet 1980 Colo radO ari t hme t i c mean regula ti ons. The cantonment are a st ati on
will miss the 1980 Colorado ari t hmetic mean standa rd by only 2 ug/m3 . This
indica tes t hat Fort Carson will hav e to develop a mOdera te dust ,ontrol pro
gram for t he cantonment area.

Evaluation of the dat a from di rec t ional and omnidi rect ional mon itoring
stations sho wed tha t Fort Carson had little effect on the air quality of
Colol"ado Spri ngs, Secur-t ty , and Pueblo. It was sho"n t hat For t Carso n t ra in
ing act ivi t ies i n t he Tank Tabl e VI I area did not sig ni fica nt ly degrade
ambient TSP concent rat ion f rom t he background condition as seen at the Rod and
Gun Cluh (RGll. It was found that only l arge training exerc ises, batta lion
and brigade s ize or l ar ger, had a s ig ni f ic ant effect on the ambient TSP con
centrations at the trai ni ng area monitoring st artcn (TTl). It was al so
discovered t hat t his ef fect did not carry beyond t he Fort Carson boundaries t o
t he source/ recep to r monito ring stations in Colorado Springs, Sec urity, Pueblo,
and t he Fort Carson cantonment area.

The large discrepancy be tween the source strength of t he Fort Ca rso n can
tonmt'nt area monitor (CB1) and the trai ni ng area monH or (TTl), and the recep
tor monitors at Sec uri ty ( ~[J l, El Paso County Heal t h Depar tmant (CS1) , an d
the Pueblo County Health Oepartment (PB 1) indi cat ed t hat t he receptor moni t or
i ng statio ns may be mi sl ocat ed. Si nce th ese recept or stations do not meet the
US EPk ' S cur rent siting cr i t er i d for TSP monitoring stations near traveled
roadways , it is highly l iKely t hat these s ta t io ns are not moni t or ing t he true
TSP concent rat io ns of t he area but instead are monitoring the resuspended dust
pjume s fr om the nearby roadways. It is suspect ed t hat if t hese sta tions were
properly l ocated, t he true ambient concentra t io ns woul d approach th ose
reco rded at t he Fort Ca rso n cantonment area st ation (CB1). To verify t his
condi tion, i t is rec ommended either t hat a part icle-s ize analys i s be per formed
on the am bient TSP conc£ntrdt ion at t he exi sting sampl i ng si t e , or that the
sampling stations be re loca ted accordi ng t o USEPA si ti ng cri t eria and data
coneetee bdore and af t er rel ocat ion of t he sampl i ng stat ion be analyzed sta
tistically. The potential gai n for pE' rforming thi s analy s is is th at t he San
Isabel Air Quality Contro l Region may. i n fact , be in compliance with primary
Federal TSP concent rat io n sta nda rds.
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Si gni fie dnt TSP-PrOdue i ng Ac t i vi t~s

In general. i t -as found t ~a t military t rai ning and cantonm~nt area
a c t i y i t l ~s ~ ay e a ~ig ~ ly local i zed ef fec t on ~bl en t TSP concent ra ti on. In
st al l a t io n canto nment are a acti vi t i es increased t~e TSP level by an average of
15 ~ g/m3 oyer t he background. Most t r d1nlng ec ttv tt t es hdd an i nsigni fi cant
effec t on t~e TSP l e vel , 11 $ ccepare e t o the background; ooweyer , Anny
brigade/ battllli on l evel exercf ses caused II s ignif icant t ecreese in TSP l evel s
of t'6 1 !V~. Tnl' et tect s ot tl',,\ ni ng lind Cltnto_ nt ectt vtt tes ca n be 11.ited
by a pro~r dus t control ~anag~nt plan. [lem~ts of SUC h a pl an wo uld
inc l ude usi ng dus t suppress ion techni ques tOI' unpllyed roadS . Itoln 500 yd
(4 57 . 3 . ) of lX:cupi fd areas . loca t ing h~e tra ini ng nerclsf'S i n areas a"IIY
from popul llted regions , sc hedul i ng of I.rge trai ni ng ellerciSlS i n t he sellson
of th e yellr . hich ~ a s t he best t ol erance for dispers ing TSP concent ra tions.
and sc hrdull ng th e retur-n of l 'l'ge convoys to th e cantonment on ....ee kends .
Si nce fugH ive dust is • problem "hi ch tmpe t r- s train i ng er tocttv eness , dust
shoul d be cont ro lled lit hcaYl ly used f i ring ranges and mlljo r convoy route
j unctions.

About 60 pe rcent of t he mlljor TRA DOC lind FORSC~ i ns t lll illt io ns are
exper iencing fugi ti ve aus t cont rol problems. USEPA and Sta te e nvi ro~ental

agenci es t ons ider unpaved rural roads a maj or source of fugi tive dust t~ is _

sions ca us ing noncompliance " i th TSP regul at i ons . Any mi l i tary i ns ta lla t io n
..hich has Suc h roads and 1 5 In a nonc~ply l n g reg ion shoul d develo p an ef fec 
ti ve dus t control strll tegy.

Bllsed on i nfo...at ion genera ted at For t Carson, thi s s tUdy has shORn tha t
sever- al steps can control fugi t i ve dus t .

d. Oust suppress ion . ~ith t he Moist ure eQu iy ~ l ~nt of 0.05 In. ( 1. 27 mm )
of raIn or more, shoul d be pro ~ j ded on al l unpaved t r aff iC a re~s ~ith l n 500 yd
1457.3 ~ l of populated arees , espec ially: (oIl all centorsnen t unpolved parking
lo ts, ( b) all t ~ l'Ik t rail s ees t of t ile ec tor- pool area on MI "lc k Avtonl/e , lc)
all un~ved roads near Cordon Road betWl'en Acllde.y Boulevard dnd Abra.s Ell.' .
Ilt'ntar)' School . (d) the unllllved !'(llld sec t ion SOl/t tl of afld parallel to Titus
Boulevard betooeen it"rr Av enue and the e lec t ric SUbstat ion, te l the unpaved
road between ~e l son Boul evard and Bui ld ing 8000 , and If } all unpaved parking
areas in the Rod and Gun Cl ub area , and rec reat io n a reas near Butts Fiel d .

b. Whenever poss ibl e . l arge convoy t ra f f i c shoul d be routed do" n Tank
Trai l 6 lnstelld of Tank 1r al l A. I f la"k 11',, 11 A MUS t ee used . see tlo"s
neares t of f-post popul llted areas should e i ~e l' be paved or trellted ..I th a dus t
p.t llta the .

c. Whc'" l llrge trll ini"~ uerclses involv ing Ta"'k lIIble YII or otl>er large
st ll9 in9 arellS a~ sc heduled. 1111 u"paved st aging areas should be t rea ted ..i th
II dust pal l iat ive .
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d. At 01 1 major route junctions dust should be cont ro l l ed to prevent
acci dEnt s ond protect traffi c cont rol personnel.

,.
t ra ir ing

All heavily used t onk firing points where fugit ive dust impairs
ef fect i veness should be t rea ted .

f . All l arge training e~ercises s houl d be SC hedul ed in the summer rother
t hon in Nov ember and December .

g . Large convoys should return on Sat urdays or Sundays.

h. tnstatta tt ons faced with t nves t t nq l orge amount s of money t o cor rec t
a s ituati on ass umed to be 0 probl em -- but ident i f ied us ing li t t le or no on
si te data ~- shoul d make on-s i te data gathering their f i rs t s tep. At Fo r t
Carson, on-site data coll ect ion resulted i n a cos t savings amounting to about
$1000 for every $1 inves ted in data gatheri ng.
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APP(tlDIX B:

MOfII ITOfl.IIiG STATI ON SERYICE st~ ElltJlES

MOtllH: February 1978

CS CS SE SE " CB RG 1T SP PB PB
Day and Date 1 J 1 J J 1 1 1 J 1 J

" 1 • • • • • •
T 2 • • • x • • • • • • •
F J • • • • • •
S • • • • • • •
S S • • • • • • • • • • •

, , • • • • • •
T , • • x • • •
" B • • • • x • • • • •
T 9 • • • • • •
F 10 • • • • • •
S 11 • • x • • • • • •
S 12 • • • • • •

' " • • • • • •
T 14 • • • x • • • • • • •
" 15 • • • • • •
T ie • • • • • •
F 17 • • • • • • • • • •
S lB • • • • • •
S 19 • • • • • •

' 20 • • • • • • • • • •
T 21 • • • • • •
"" • • • • • •
T 23 • • • x • • • • •". • • • • • •
S 2S • • x • • •
S 26 • • • • • • • • • • •
, ,, • • • • • •
T 28 • • • • • •



MC*TH : March 1978

CS CS " SE " ca ec TT SP PO PO
Day eee Da t e I 3 I 3 3 I I I 3 I 3

, I , , , , x , , , , , ,
1 , , , , , , ,
F , , , , , , ,
s • , , • • , , • • , , •s I , • , • • ,

" , , • , , , •
T 1 , , , , , , , • • ,, 8 • , , , , •
T , • , , , , ,
F 10 • , , • , , , ,
s " • , • , , ,
I 12 • , • • , ,

M13 x , • , , x • x • , x
T I' x • , , • ,
" II x • , , • ,
T 16 x x , • • , • • • • ,
F 17 • , , x • ,
s 16 • , , , , x

' 19 • , x , • , x • • , ,

M20 • , , , , ,
T 21 • , • • , ,
'" • • , , • • , , , ,
123 x , • , , ,
F24 , , • • , •
' 25 , , • , , , • , , , ,
' 26 • , , , , ,

M21 , , , , , ,
128 , , , , , , , , , , ,
iI 29 , , , x , •
TJO , • , , • ,
F 31 , • • , , , , • , • •

10



MOtITli: Apr 11 1978

OS OS SE SE " CB " T1 SP PB PB
Day alld Date I 3 I 3 3 I I I 3 I 3

S I • • • • • •
S 2 • • • • • •

• 3 • • • • • • • • • • •
T • • • • • • •, S • • • x • •
T , • • • • • • • • • • •
F 7 • • • • • •
S a • • • • • •
S , • • • • • • • • • • •

• 10 • • • • • •
T II • • • • • •, 12 • • • • • x • • • • •
T 13 • • • • • •
f I ' • • • • x •
S IS • • • • • • • • • • •
S I ' • • • • • •

M I , x • • • • •
1 18 • • • • • • • • •
, 19 • • • • x •
T 20 • • • • • •
f 21 • • • • • • • • • • •s n • • • • • •
523 • • • • • •

' 24 • • • • • • • • • •
' 25 • • x • • •
' 26 • • • • • •
T 27 • • • x • • x • • • •
F 28 • x • • • •
52' • • • • • •
530 • • • • • • • • • • •

7i



11

,,,,,,If.M
,,,,,,,,,,,0[j

,,,,,,
''" ,,,,xxBlS ,,,,,,,,x,,as ,,,,,,", ,,,,x,sz1

,,,,x,x,x,,." ,x,,,,fl1
,,,,-cx

''" ,,,,,x,,,,,tas ,,,-c,oas ,x,,,61,
,,,,,x,,,,,8,1 ,,,,,11,

,,,,x,91j
,,,,x,-c,,,,SlW

,,,,,,"S ,,,,,,rtS ,,,,,,x,,,,II,
,,,,,,11j
x,,,,,01,

,,,,x,,,,,x6j
,x-c,,,8,
,,,,,,IS ,,,,,,,,x,,9S ,,,,x,s, ,,,x,,,j
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eIct,Irr1rIal~aPl.l~l~a
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KONTH: June 197a

cs cs " sr NP CO " 11 SP " "lHy ~nd net e I ] I J ] I I I ] I J

T I • • • • • •
F 2 • • • • • • • • • • •
S ] • • • • • •
S 4 • • • • • •

--~,
" • x • x • x • • • •

1 , • • • • • •, ) • • • • • •
1 , • • • • • • x • • •
F , • • • • • •
S to • • • • • •
S II • • • • • • • • • • •

"" • • • • • •
T 13 • • • • x •
W 14 • • • • • • • • • • x
T IS • • • • • •
F 16 • • • • • •
S 11 • • • • • • • • • • •
S 18 • • • • • •

, " • • • • • •
T 10 • • • • • • • • • •, 11 • • • • • •
T 21 • x • • • •
F 23 • • x • x x • • • • •
S 24 x • • • • •
S 2S • • • • • •
Mlb • • • • • • • • • • •
T " • • • • • •
'" • • • • • •
'" • • • • • • • • • • •
F JO • • • • • •

73



MOIII TH: July 1978

OS OS SE SE NP e, RG IT SP PB FB
Day end Date 1 3 1 3 3 1 1 1 3 1 3

S 1 x x x x x ,
S 2 , x x , , x x , ,

" 3 , x , x x x
T • x x , x x x• S x , x , x x x x x
T s , , x x x x
F 7 , x , , x ,
S 8 , , x x , x x , x
S 9 x , , x x ,

" to x , , , x x
T II , , x x x x x , ,, 12 x , x , , x
T 13 x x x , , ,
F 14 x x x x x , x x
S 15 x x x x , ,
S 16 , , x x x ,

" 17 , x x x , x x
T 18 x x , , , x
, 19 x x , , x x
120 x , , x , , , x
F21 x x , , x x
S 21 , x , , x x
S 13 , , , x x , , x x x

~i 24 x x x x , ,
T 2S , , x , x x
v a , , , , , , x x
T 27 , x x , , ,
F 28 , , , , x ,
S 29 , x x x x x , x x ,
S 30 x , , , , ,

M 31 x x

74



M(MTH: AU9USl 1918

cs cs " st " ce " IT SP PO PO
0. , and o. tl' , J , 3 J I , I 3 I 3

T , • • • • • • • • • • •, , • • • • • •
T 3 • • • • • •, • • • • • • • • • • • •s s • • • • • •s • • • • • • •
M 7 • • • • • • • • •T e • • • • • •, 9 • • • • • •
T 10 • • • • • • • • • • •,
" • • • • • •

5 " • • • • • •
5 13 • • • • • • • • • • •

'14 • • • • • •
T IS , • • • • •
, 16 • • • • • • • • • • •
T 11 • • • • • •
' 18 • • • • • •
5 " • • • • • • • • • •
5 70 • • • • • •

'" • • • • • •
T 22 • • • • • • • • •
W 7J • • • • • •
T 24 • • • • • •
' " • • • • • • • • • • •
5 20 • • • • • •
51] • • • • • •

' 78 • • • • • • • • • • •
T .,9 • • • • • •, ., • • • • • •
T Jl • • • • • • • • • •

IS



M(WTH: Sep t e-ll~ r 1978

cs cs sr SE " CO RG TT SP PB PB
Day and Date 1 3 I 3 3 1 I 1 3 1 3

, 1 • • • • • x
I 1 • • • • • •s 3 • • • • • • • • • • •

, 4 • • • • • •
T I • • • • • •
W , • • • • • • • • • x •
T , • • • • • •
I , • • • • • •
I 9 • • • • • • x • • • •
• 10 • • • • • •..

, 11 • • • • • •
T 12 • • • • • • • • • • •
W 13 • • • • • •
T 14 • • • • • •, 11 • • • • • • • • • • •s " • • • • • •
I 11 • • • • • •

M 18 • • • • x x • x • • •
1 19 • • x • x •
. 10 • • • • • •
1 21 • • • • • • • • • •
f 22 • • • • • •
\ 23 • • • • • •
\ 1< • • • • • • • • • •

' " • • • • • x
1 es • • x • • •v a • • • • • • • • • •
1 ee • • • • • •
F 29 • • x x x x
s JO • • • • • • • • • • •

"



MtfjlH : Oc tober 11:1 78

--_.~------------------- ------------
cs cs Sl " " ce " TT " " ee

Day . nd Dat I' I a I l a I I I a I l

S I • • • • • •

, , • • • • • •
I a • • • • • • • • • • •, 4 • • • • • •
I I • • • • • •
F , • • x • • • x x • •
S , • • • • • •
S 8 • • • • • •

• , • • • • • • • • • •
I 10 • • • • • •
• 1\ • • • • • •
I 12 • • • • • • • • • •
F U • • • • • •
S 14 • • • • • •
S ts • • • • • • • • • • •

--_.-

. 11 • • • • • •
I 11 • • • • • •
' 18 • • • • • • • • • •
1 19 • • • • • •
''0 • • • • • •
S 11 • • • • • • • x • •
S 21 • • x • x •
, sa • • • • • •
I 2< • • • • • • • • • • •
WlS • • • • • •
I II • • • • • •
F 11 • • • • • • • • • • •s a • • • • • •
s a • • • • • •

"'" • • • • • • • • • • •
I JI • • • • • •

17
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••••••0(1
•••••••••••eae

•••,,•821
••,,,•'"--

,,,,•••,••,sas ,,•••,szs
•,•••,", ,,,,•••••,,

'" •••••,
'" ,,•,•,tz,

•,,••••••,,0'"

- ,••••,'Is ,-c••••ats ,•,,•••,•,,it.l
,,•••,911
,,•••,st" ,,,,•••,••-c

"L
•,•••,rrH

-
,,•••,ZI.,

,,,,,••••,,11<;
,,•••,01j
,,,••,, ,,,,,••••,,a,
•,•••,t:
•,•,••,H

•••••••,•••s,
•,••,••, ,,,•••cj

,•••,,••••,e, ••,,••I,
tIc1IIccItI~lPOpUP.cPO

9d9das11
"""

rsrssasa

Bl6i.l<Jqlll..MO,..:HlNOK



MONTH : Oect'lllber 1976

C> cs S£ S£ " CB RG IT Sf ee ee
0. ,. , nd D,te 1 J 1 J J 1 1 1 J 1 J

f 1 • • • • • •
S z • • • • • • • • • • •
S J • x • x x •

M • • • • • • •
1 S • • • • • • • • • • •, , • • • x • •
1 , • • • • • •, e • • x • • • • x • •
S 9 • • • x x •
S 10 • • • • • •

M 11 • • • • • • • • • •
1 11 • • • • • •, 13 • • • • • •
1 " • x x x • • • • • •, IS • • • • • •
5 I' • • • • • •
5 11 • • • • • • • • •

M l' • • x • • •
1 19 • • x • • •
' 20 x • x • • • • • • •
1 " • • • • • •
'22 • • • • • •
S 2) • • • • • • • • • • •
S ("4 • • • • • •

' 15 x x • • • •
12' • • • • • • • • • • •
'" • • • • • •
1 28 • • • • • •
'29 • • • • • • • • • • •
530 • • • • • •
531 • • • • • •

"



08

••••••••••,
'" ••••••0£1

••••••6l.

•••••,,••,,eas
•••••,ras
•••••,sa,

•••••••••,,sai
•••••,." ,••••,rz, ,••,••,••,,".
,••••,tas
•,•••,"S ,••••••••,,6l'
•,•••,'1j
,,•••,l!,

,,,,••,,•,,911 ,,•••,[l.

,,•,,,", ,,••,,,,,,•£1s
•,,,,•Z1,
••,,,•11j

,••••,,•,••01,
•••,,•,, ••••,•,•

•,•,•••••,,c, ,••••,•s ,,•••,s, ,,••••••••,•1 ,,•••,c, ,,,•,,Zj
,•,,•,,•,••t•
tte1,,(c,r1,)lllapUll'<'0

adadasU
"""

rsrssosa
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AP P[I(DIX c.

MON Hll Y TSP CONC[ NTR ATl ON DATA

STATION : " Pu o Clty /COlm l y Ilu lt ~ I)c p l

STAIT 1I)NllI : I'e ~ r .ary STlJf' 'IJNTII : I'. ~ r.ary

"'''' PERGNr .....em- PAPER
om OI"E RATION l1IATION NUW F.R

'" N. D.

", 99 . 9 106 . 5 0007

'" 99 .9 1J 3.11 0 012

'" N. Il .

'" 9~ .' 0 4 11 .6 DOts
, to 99 .' 071. 7 0017

'" " ., lH> 2 . 1 Do n,,, n., lH> 7 . 5 0 0 21,,, " ., 1 14 . 6 """2 /10 99 .' U7 . ' 0030
21 11 n., 050.4 DOll
21 12 99 .' 104 . ' OU7
21 13 n .' 06 S. 7 DOH
2/ 14 99 . 9 06 9.11 0037
211 5 99 .9 0 57 ./1 0 04 0
2/ 16 N.Il . 0040
2 /17 '9 . ' OS) . 11 004 2
2/ lIJ 99 . ' 0 51 .8 """21 19 052.11 0 04 9
21 20 n.' 017 . J 0050
2121 n ., 090 .1 ""I>
21 22 99 . 9 104 . ) 0291

"" 99 .' 161.6 02 9 5
2124 99 .' OS7 .8 " ""2125 99 .' 0 54 .4 0) 0 1
2 /26 99 . 9 0 9 11 .0 0301
2 /17 99 .9 0 11 3 . 11 0 ]0'
212 11 99 . 9 072 .1 0]07

G.o.e t r l ~ Nea. ~ 76. 6 6')
S t and a r d Dcwl e tl on .. 1 .40 S

"



STATION : " PalO City/Conaty U.,.. llb Dept

START IIlNnI : lila teb srce '1ffnl : lIa t c b

IT"" PUO'NT """"- PAPl:l
.m DPt:RAT ION am", Nt.1IlBU
m 99.9 111.1 OllO

'" 99.9 0 49 .3 031l
sts 99 .9 0 41 .2 0311

'" 99 .9 061 .2 031!
3/~ 061.2 Oll8

'" 99. 9 OH.O 0320

'" 99. 9 0's3 .0 OJH

'" 99. 9 0114. 4 0311

'" 99. 9 0411.5 0329
31 10 99.9 048.2 03B
3111 99. 9 050 .s 0336
3/12 99. 9 0311.5 0337
3/13 99.9 039 . 9 OH1
3/14 99 . 9 04 5 . S OH3
3/15 99 .9 0 51 . 2 OH5
3 / 16 99 .9 10 5 . 3 03 48
3/ 17 99.9 08 1 . 1 OB 4
3/1 8 99 . 9 086.5 0355
3/19 99.9 071 .1 0356
3/Z0 99.9 0110.2 0358
3 /Z I N. D. 0)511
3 /22 N. D. 0)511

"" N. D. OB8
3 /Z 4 N. D. OBI
312S N. D. OBI

",. N.D . 0358
3/27 99.9 011 . 1 OJ"
3 /21 99 .9 018 .0 036S
3/29 99 .9 014 . 7 OJn
3130 99 .9 0 93 . 9 0 36 6
3 /31 99 .9 0 91 . 1 0369

Ge_e tti.e lie ... - u .nz
S taada td De.lat toa .. I .4 15



STATION : " 1'' '0 City / Cou n t y Hea lth [lop t

STAA T IMlNTII : Apd I STlJI' lUN'I1I : Apdl

STAIlT 1'lillt:a;T n..-n»- I'A.l' f .R
DAn: Ol'F.RATION 11lATlON NU IIIlf.R". 99 .9 038 .0 0 312
." 038.0 0312

'" N.D . 0)12

". N. D. 0372
", N.D• 0 37 2./ . N. D. 0372

'" N. n. 0 372

." N.ll . 0372." N. e. 0372
4 / 1[1 N.lJ • 0372
4 / JI N. D. 0372
4 / 12 N.D. 0372
4 /13 N.D . 0372
4 /14 N. D. 0372
4 /l~ N.D . 0 37 2
4 /! 6 99 .9 07 1.~ "'"4( 11 N.D.
4118 99 .9 04 ~ .8 " ..
4/19 99 ,9 082 .4 0~ 19

4/20 99.9 09 6 ... 0~18

4f2J 99 , 9 (}76 . 1 0512
4 ( 22 (}7 6.1 0 512
«t u 076 . 1 051 2
4 /24 99 .9 085 .1 0 50'
4n~ 99 .9 127.9 ""4 / 26 12 7 .9 ""4 / 27 99 .9 0 97 .5 0 50 4
4 / 21 99 .' 0 73.2 ,,,.
4/ 29 99 .9 0 27 .9 0 495
4 /3 0 ' 9. 9 022 .8 ,m

{;o_o t r l c Mon · 6 5 . 122
S tandard De v i a t i on .. 1 .673

aa



STATION : " Pu o C it y / Co~ ty lIultb ..",

START 1«1NllI: ,-, STOP 1«lN1lI : ,.,
,,,orr '''''''' "".",.. P.....ER
DAll' OPERATION nATION NUMlIfJI

'" ~~ . ~ 023 .2 0 491

'" ~~.~ 067. 1 0489

'" 9 ~. ~ 04S.~ "",
'" ~ 9 . ~ 038.5 "....
'" 038.' "....
'" OJB.5 0483

'" 031. 5 "....". ' 9 .~ 089.6 ~"

'" 089.6 ~"
51 10 9 ~. 9 07~.2 "'''51 11 99. 9 065 .2 "'"5/ 11 9~. 9 063 .5 "'"51H 99 .9 062.2 0573
5/ 14 062.2 0573
5115 99 . 9 104.0 0574
511' 99 .9 209.' OS78
51 17 99 .9 063.6 """5118 99 .9 052.0 0513
5/1 ~ 99 .~ 05~.0 0589
H 2O 99 .~ 047.6 "".5/21 047.6 "''''5/22 99 .~ 066.3 ",n

'''' 99 .9 080.2 0593
51 24 99 . ~ 06 2. 5 "'"512' 99 . ~ U7.3 05"

'''' 057 .3 0'"
5/27 99 .~ 031.0 "'"5/28 0 31 .0 "'"51 29 03 1.0 "'"SilO 99 . ~ 07 4 .7 """5/31 99 . ' 049 .7 "'..

Gcoect r ie ~c ao • 56. H I
St anda rd Pev ia t ioa .. 1 . 53 7

84



SfATlON, " hlo CltylCou ly 0".1 t.Io ""
START _111 , ' u. STOP JDNTH , 'u.

" .." I'U:aNr "".".. PAYER,..,.. OPF.IAT ION nATION NlJIII~JI

", O-n. 7 "'..." 99 .9 06 0 .4 3514

'" 99 .9 036.3 H15

." 03(' . 3 H15

'J> 99.9 056 . 2 Ul1

." 99 .9 049 .0 H70
0/, 04 9 . 0 )570

'" 99 . 9 06 4 .0 " '"". N. D. " '"6 / 10 N. D. "'"6 / 11 n.n. "'"6/ 12 N. D. "'"6/13 N. D. "'"61H N. D. 3' 80
6115 N. D. 3 ' 80
6 fl 6 99 .9 0 90.1 35 M2
6 fl7 99 .9 0 71 . 8 3 591
6 f 1 8 071 .8 3591

61 19 99.9 099. 3 35 M3
6 f l O 99 .9 0 93 . J U84
6 f 21 99 .9 10 3 .7 357 6
6/22 99 . 9 07 1 .2 H 13

"" 99 . 9 105. 1 3601
6 / 24 99.9 054 .0 36 0 2
6 / 2 5 99 .9 063.6 3603

" ,. 99. 9 OU. I 3610
6 /27 '9 .9 01l!l.0 361l
6128 99 .' 0 56 • • 36 14

"29 99 .9 052.2 36 16
6130 99.9 0 44 .4 361 4

Gcc.c t r l c Mea• • 64 .217
Sta.dard Dc.'. tl oa ,. 1.316

85



STATION: " Pa , o C ity/Co~nty Health Dept

START MON 'l1I : hly STOP )V Nnl: J~ly

START "'''''''' COOC~~ PAPER
DATE OPERATION 111.ATION NUMHF.R
, I> 99.9 044 . 2 36 25
,I> 99 .9 051 .4 3 626
7/ , 99.9 053 .6 3 628

'" 99 .9 057.0 3631
,I> 99.9 0 6 8.2 3634
,/0 99 .9 10 5 .2 3 637
7/, 99.9 101 .4 3 643
7/, 99.9 tl67.7 36 4 4

'1' 99 .9 04 5. 11 36 4 6
7/10 99 .9 06 2.9 364 8
7/11 062 .9 36 48
7 / 12 99.9 060 .4 365 2
7/ 13 99.9 06 9 .5 3 653
7/14 99 .9 010 .9 3 655
7115 99.9 066.2 3656
7116 99.9 OS2 .1 36 57
7117 99.9 OS7.0 3 664

7/111 99 .9 063.7 076 8
7/19 99.9 0 49.6 0764
7/20 99.9 0 43.2 1089
7 /21 99 .9 OSI . 8 1094
7122 99.9 037 .6 10 9S
7 /23 99. 9 03 7.2 10 97
7 /2 4 99.9 06 11 . 7 1099
7/25 99.0 088 . S 1101
7 / 26 99.9 10 S . 9 110S

7/ 27 99.9 111 . 0 no<
7/28 99 .9 099 . 6 1 11 1
7/29 99 .9 0 57 . 1 1 112
7 / 30 99 .9 047, 9 1114
7/ 31 99 . 9 OSO.3 1116

Ge"metric Moon - 61. 91 3
St . ndard Devi .tion ,. 1 .3 S1

36



STATION , El I' u <> Clty /CoWl ly Hnltlo Dopl

1130
1 13 1
1133
1134
1132
1138
1139
1140
1141
1144
1047
10 49
1(J SO
1054
1060

"'""'""'''1069
10 71

"'"1019

"'OO
10 81

"'''Ion
1141
1150

'''''',m
.f>
."
I n
• f<

."

./0

'"".."
8 / 10
8111
8/12
S/ ll
S/14
8I1 S
8/Ili
8/17
8/lS
8/ 19
8/20
8/ 21
8/22

""8/ 24
8/2S
8 126
1 /21
8/28
8129
81 30
~/ 31

Gco.et t i e •••• •
Su ."h n l Ile.. hti.. . I .

Pf.l.cmT
OPERATION
99 . 9
99 .9

99.9
99 .9
99. 9
99 .9
99 .9
99 . 9
99 .9
99 .9
99 .9
99.9
99.9
9~ . 9

99 .9
99.9
99 .9
99 . 9
99.9
99 .9
99 .9
99 .9
99 . 9
99 . 9
99 .9
99 .9
99 .9
99 .9
99 .'
99 .'

66.222
1.211

87

tula1+- PArU
nATI ON taU.IU:
on.s 1119
046 . 1 1 11 2

" .n.
080 .0
OSI . I
OS3.1
012 .4
06 0 .0
01'-6
019. 8
098.'
OS6 . S
04 4 ,S
061 ,S
096.6
086.3
063, 4
061 . S
019 .8
060 .9
015.1
0(, 6 . 1
0 7 11 .1>

081 .1
0(,4 . 0
OSO.6
05 '. '
050,5
055 . S
0" . 1
01 1 . 9



STATION: " Paso Cl ty/Connly Ile a l th De p t

START WNTII : Se pteBlher STOI' MONTIl : Septembo r

START PJ;RCENT C~l'EN- PAPER
DATF. OPF. RATION 11I.ATION NUMllFJl

'" 9 9.9 066.8 1 157
'!2 99.9 OS2.8 11SB

'" 99.9 043.4 1160

'" 99 .9 044.9 1161

'" 9 9.9 078. 4 1163

'I' 99.9 081.6 11 66
sn 99.9 127.2 1170
sre 9 9. 9 064.1 1175
m 99.9 06S .9 1176
9/10 99 . 9 OS4.0 117 8
9/ 11 99.9 127.8 1180
9/ 12 99.9 080.8 1184
9/13 9 9.9 077 .9 1186
9/ 14 99.9 076.7 1187
9/ B 99. 9 O~ 9.4 1446
9/16 9 9. 9 090 . S 1448
9/ 17 99.9 068.0 14 49
9/18 99.9 10S .1 14S1
9/19 99.9 048.3 14S2
9/20 99 . 9 048.8 14S0
9/21 99.9 070.6 14S7
9/22 99.9 079.S 1463
./ aa 99 . 9 OS6 . 2 1464
9/24 99. 9 035 . S 146S
9/2S 99.9 OS2 . 3 1467
,/U 99.9 07 3 .7 1470
9/27 99 .9 094.0 1473
9/28 99 .9 123.6 1476
9/29 99.9 103 .2 1481
9/30 99.9 094 .4 ,,~

Geo .. etrlc lIIe an - 71.392
St andard n ov ia t l on ,. 1 .389

88



STAT ION; " " " 0 Ci t y/Coull ty Hnlth 110 p t

ST AN T MONTII ; I)c t obor S1~ )I' MONTIl : (J~tobor

STANT I'f,KlElT ~l~- I'AJ>U
(IAn Ol'f.ItA TtON nATION "1Jtlll'..II.
10/1 99 .9 100 . S "M
10/2 99 .9 OU.6 ....
1013 " ., 10 1 •5 " '"10 1" " ., 15" . 1 ""to/S 99 .9 tt l.1 101'"
t o / 6 99 .9 t 03. 9 UO t
tO l 7 99 .9 09S .S 131 6
10 / 1 99 . 9 (lf1 ~ .S 131"
10 / 9 99 . 9 Il 0.5 150S
10 / 10 110.S I S0 S
10 / 11 99 ,9 1.. 3 . 1 H 2O
10 /12 99 .9 112.6 16 U
10/13 99 . 9 12S . 1 1632
10 / 101 99 . 9 101.1 1631
10/15 99. 9 0 96.3 162 '
10116 99 .9 13 3 . 9 162 1
10 / 17 99 .9 13 1 . 6 150..
10 / 11 99 .9 140 .8 16 23
10 / 19 99 .9 123 ." 162 0
10 / 20 99 .9 108 . 3 1616
1012 1 99.9 OH. 2 1615
10 / 22 99 .9 0 23 . 1 16ll
10 123 ' 9 . 9 09" .1 16 12
10/24 99 .9 OSLO 160 1
10 / 2S 99 .9 06 7 .0 16 01
10/26 99 .9 01ll.3 16 0 5
10 /27 99 . 9 069.1 ,,,.
10 /21 99 .9 on .6 1602
10/29 99 .9 0 51 . S 16 0 1
10 / 3 0 9'L 9 071 .1 1595
10 131 N. O. 1595

Goo..ot rlc Hu n · 90.35 9
St.o d. r d Oovl . t l on •• 1.S15



STATION : " PU O Ctl y /CoWlty Ilulth Dopt

START ....m : N~_ho r STOP 1oIlNTII' N~o.bo t

n ", ""mIT CONCllI- ,"'.
"" OPERATION "IllATION NllJlBEI

11/1 9t. 9 I SI . 9 n"
11/2 9t . 9 10 l ." I S9 3
ti ll 99. 9 OU . 2 1S91

ti l " 99 .9 1S 1 .9 n ..
I1 IS 99.9 122 .0 lSI'
11 /6 99. 9 U 7 .0 1.. 22

11/7 99. 9 160 . 3 142"
1118 99 .9 133 .0 1427
1119 N.D . 1427
11110 99 .9 051.1 17 ..7

11/ 11 99 .9 02~ .0 lUI

11/ 12 99 .9 043 .6 1675

11/ 13 99 .9 077 . 1 1617
ll /U 99.9 on . S 1611

11/ 15 on ., 1611

11/16 99.9 151 .3 ,.n
11/17 99.9 11 9 . 1 ,."
11 /11 11 9 . 2 ,."
1111' " ., 0<4".9 "'"11 / 20 " . 9 086 .3 ,."
11 / 21 " ., 107 .0 1I11

11/ 22 99.' 013.9 1I1.f

1l / 21 013.9 III"
1l /H 99.9 086 .' 1188
11 / 25 99. 9 O'l." " ..
11 / 26 99 .9 06 .. . .. 1791
11 / 21 99 .9 013." 17 93

11128 083 ." 17 93

11/ 19 99.' nll.l 1795
11 11 0 " ., 107 .1 119'

6.~ tr i4 Me.D • II' .626
Steod l r d Dovl.tl oo .. I .Sot6

90



ST....TlON: " I'u o Cit y / Colll1l y Hu ltll '1<1 p l

STAII T WNTII : D~ce",b e t STOP "'UNTIl : D ~ ce",b e t

STAIIT Pl::lllDT CU'lCEN- I'AI'I!R
. m OPERATION nun.,. """"11/1 99 .9 0 83. 8 11 73
11 / 2 99 .9 0 ) 4 .4 1774
12 /3 99 . , 076 .8 17 76
12 / 4 ".. 046 . 5 177 1
11 " 046 .5 1778
12/6 04 6 . 5 1118
1211 046 . 5 177!
12 1 8 99 .9 06 3. 6 ,,~

121 9 99 . 9 015. 1 "'..
12 / 10 99 .9 053 .2 17 B)

12 /11 9 9 .9 11 1 .s " ..12/12 99.9 07 9 .6 1751
12 /13 9' . 9 094 .J 1752
12/14 99. ' 1S7 .9 17SJ
12 /15 " ., 16 5 . 8 1914
12 /16 ' 9 . 9 135 . 5 ..0>
12 /17 99 . 9 126 .6 197'
121 11 126 .6 1979
12/1 9 9 ' . 9 071 .2 191 3
12 /20 99 . 9 1S0 . 2 ..'"
12121 1S0. 2 .. '"
12 / 22 99 . 9 091 .3 19 91
12 /23 09 1 . 3 1991
12 /24 0111.3 19'1
12 / 25 Dill .) 1991
12 /26 091 . 3 1991
12 / 27 091.3 19'1
12/28 091. 3 1"1
12 / 29 N. D. 1991
12 130 N. D. 19'1
12 / )1 N. O. 19'1

GeoOlUti c rle .. . 87 .058
stend. t d Dev htL on ,. 1 .529

9l



STATION: " PU O cu, / CollDt , llulU Dept

SU I T I&.INTH : J . ..... r y STOP lfJNTH : J.Il ... ..,.

m OT PP.RCDIT ""."... PAPER

" .... Oi'fi:IUTION TUTION NUMHFJI.

'" N. D. 1991

'" 99 . 9 ces . 7 1768

'" 99 .9 10 2 .0 17 67

'" 102 .0 1767

'" 99 .9 121. 9 1766

'" 99 .9 069 .J """, 99 . 9 099 .1 1755". 99.9 1J6 .2 ""'"~ 99 . 9 1J 9 .0 17 57
111 0 99 .9 141 .1 1197
I I II 99 .9 172.0 1191
1/12 99 .9 0 71.J 119$
l /U O1I.J 119$
1 /1 .. 99 .9 065 .0 1191
1/15 99 .9 06 0 .6 1162
1/16 99 .9 102 . 7 2148
1/11 99 .9 127 .9 2145
1/11 99.9 103 . " 2151
1/19 99 .9 OSI. I 2 157
1/ 20 99 .9 117 . 0 21"

G.~. t r lc . . . .. . 100.136

St" ..d" rd D.~I .t I OD .. 1...17

92



STAT ION : er P.. " c Uy IC,,"" t y lluUb I'" P t C<l l tec U " u l)

START MONTII : Fe bruary Sl'OI' Ik.lNTII : I'ebrnry

START I'f.Rc»IT CONCEN- PAVER..,., OPERATION 11lATiON ""'"'" 31. 6 169 . 1 ""'" ".6 069.0 "'''
'" 63 . 7 12 8 . 2 0012
2/ 11 60.7 N.D. 0012
1/ 14 91.3 N. D. 0 012
2/ 17 41.1 N.D . "'":11 20 25. 4 N. D. 0022

"" 14 .4 N. D. 00 21
2/ 26 72. 2 096 .4 0303

Ge~etr 1c Meln ~ 10 9 . 5 &2
Sta nd l rd Dev io tl o • •• 1 .46 9

STATION: " 1'000 Cl trlCoa.tr Del lt . ..... {d i re<:tlo..el l

STAlIT 1illlN1lI : Ml r c h STOP 1I)!'IT1I: _u ch

START PERct!NT ~CEN- PA I'ER
DATE OPERATION 1RATI ON NUIIIIER

'" 54 .3 075. 5 03 11

'" 2&. 3 10 4 . 4 0 3 19
JI1 36 .6 121 .6 032$
31 10 27 . 0 059. 1 On4
31 13 53.6 N.D. On4
1 /16 .... N. D. On 4
1 /19 3S.6 10 5 . 9 0351
1/11 N. D. 0151
1/15 N. D. 03$7
3/ 28 30.2 un .8 0364
3131 4 8 . 2 N. D. 03 64

Ge"metr ic Meo.. .. 92.992
5tl ..dlr <l De vl l tl o.. ,. 1 .314

OJ



STATION : " Vu .. CHy/ C...... cy ....1 iii, ....( d i nc t i ..... !)

START WONTII , April STOP 1Ui'T1l, Ap r il

sr.... ..."'" ",'Om- PAPl::J.

"'" OPERATION nATION ~'UMlER

'" 03. . N.D. 0"4

'" N. e. OJU
41 1O N. D. 93U
4 / 13 N. D. OJ 64
4 /16 11.9 N.D. OJ U
4 / 18 .. .. N.D . OJU
4 /21 S7.4 N.D . OJU
4 /24 61. S 11 9 . 1 OS09
4 /11 26 .6 101 . S OSO I
4 /30 73 .0 N. O. OSOI

G ~oe~trl c ~e .o • 11 3.199
Ston dord D~vl . ti on .. 1 .07 6

STATION' E! P..o Clty / Couo t y Ileo l th Dep t (di recti onI'll

START MONTII : '" S1'UP lllNUI , ..,
"'", .'UCENT ..... <m- PAP1iR

"" OPERATION 1llATI ON NUMlU

'" 18 .1 062 .J ..",,, 062.J .."
'" 11 .0 I ll . , 0411
Sl12 25 .4 0 41.0 0 570
S/1S 0 9 . 4 N.D . 0 570
SIll lI,"lI N.D. 0 570
S/22 6 0 .2 N. D. 0 570
Sl24 11 .7 N. D. OSlO
Sl 21 71.' N. D. 0570
Sl30 63 .0 0 51 . 5 .."

Geoee t ric Me ... . 66 .761
St . ..d. r d O•• I. tl .... .. I .US



STATI ON: " Pu o C lty/Cou~ty flnlth Dopt (d iuct l ona l )

START I«lNm : 'u. STOP 1I1NT11 : ,_.
"'at ,"","'<T e:u;cu- PAPER
,An OPU AtlON nATION "".,.
. 1> 99 .9 N. D. ...,
OJ, N. D• ...,." N. D. ...,
6 / 11 N. D. 0647
6/ 14 N.D . 06«7
6/ 17 N. b . 06 47
6/ 20 31 . 9 10.. . 7 , W

"" 31 . 7 090 .1 ".,
"" 4Ll 0llL6 3611
61 29 24 .1 011 4. 4 3617

Go_o t rtc lIou - 114 .419
S tanda r d DoY; a tl nD .. 1 . 2 B

ST ATI ON: " Pa . o Cl t y /Connt y Doa llb 0>0,. (d i U c t io..a l)

START 1I1NT11 : hi,. SlUP ..".111 : h I ,.

,.,..., PERCINI" ""<>N- ,"".
mrs OPEllATiOH l1lATiON ""'",I> 2 L 6 060. 1 3 621

'" 31.2 0 98.3 36B

'" 19 . ') 014 .4 36 45
1/12 16 .3 082 .9 3651
1/14 23.1 069.0 36 54
1In 3 1.0 01 5 .2 "'''11 20 23.2 059.0 IOU

"" 19 . 0 01l3 . 2 10 96
1/ 26 47. 8 114 .5 "'"11 29 26 . 4 061.0 11 13

Go_o t r lc II. . .. . 76. 06 3
Stand.rd Ilc v h t l on ,. 1 .243



STATION: " r u o Cll r / Co ... t r Health Dopt (d luetlou ll

STAAT -"'111 : AelUn STOP IIn<o(l1I : A" I · ·I

>T= ""<>NT <m ru<- """'An OI't:RATION t1U.TlON ~.Ea

'" 6 1.6 0. 6 .5 112 0

". 0 46 .5 1120
.n 99 .9 N. D. I U O
1/ 10 N.D . I U O
8/ 13 N.D . 11 20
1/16 19 .1 087 . 6 10$1
11 19 37 . 5 on .• ,ce,
1 /22 16 . 2 015 . 9 ,..,
8/ H 08 . 1 098 .0 ,," ,
1 /2 8 H . 7 0 57 . 2 l OB.
8/ 31 20.0 097.0 1151

Gr Olletrl . )lo . n - 51 . 542
Sto nd . cd De v 'ot l on .. 1 . 826

STATION: " Pu o Clty / C"". t y 1l..1 1b. n. p I (d l u c l1 cul )

START IfJNTIl : Sop to_ be . STOP l«lNTlI : S.pt • • b..

START ...."'" <m""- PAI'ER
om OK:RATION nom", NUNBEa

'" 3". 06 2 . 5 11$9

." N.D . 11$ 9
", 32 .2 086 .0 1177
9/ 12 19 . 6 1111 .1 ''''9115 29. 9 0 97 .2 1447
9/n 13 .6 o n .2 14 50
9121 21 . 0 016 .6 14 51
9/ H 14 . 6 06 0 . 9 14"
91 27 51. 1 1111 . S 14 74
9/30 17. 2 I ~ . 1 ,n,

~eOlle t c ; c . 00 .. - n .172
S i oodo cd Oe v l ot t OD .. 1 .241



STATION : " Pu o Cit)' /CollO t )' O ~.lth D.pt ( d l rae t l o ... I )

START 1I:WTlI: O"totoe r STOP klNTII , Octobe r

" MY PERCH",. CUoICEIl- ,,"'.,,'" OI'ERATIOh 11lATION "',,,.
10 /3 29 . 9 13 9 .J 14 89
10 /6 28 . 2 10 9.9 15 0 2
10 /9 19 . 7 103 . 9 1606
10 / 12 33 .7 U 4 . 2 1637
1011 5 18 . 5 11 5 . '7 162 8
10 /18 W •• N.D. 162 8
10 /11 30 .' N. D. 162 8
10 / 24 11.4 N. D. 162 8
10/ 27 18 . 7 N. D. 16 28
10 /3 0 41. 2 131 . s ''''G eoa~trl " Ne... . 12 4. 017

St . nd a r d Devi at i o n ,. 1.150

STATION : " Pu o Clt)' / Co .... t )' Hu lt.ll Dep t (dlu" tl o... l l

STAlIT MONnr , Nov ~lIbu STOP M1)NTH : Nov . lOber

" MY Pf.Rt1'xr """"- PAPER
ecre OPERATION TRATI ON HUlIlBl'.R
11 /2 IJ .7 1Sl.1 ''''II I ' 28 . 7 169.6 u n
11 / 8 11.4 0 2 . ' 14 28
11 /11 W " 041 . 3 174'
11 /14 46. 0 n s.« 1 67 ~

11 / 17 56 . 1 06 8 .' '"'''11 /20 20. 2 10 9 . 3 1811
11 /24 5502 0 59 . 7 17 89
11 /26 2' .1 101 .2 ""11 /3 0 111.I 12 2. 3 ".0

G..... tri" M. . .. . 10 2.0 $2
S ta nd . r d Dc vlati oll ,. I .n s

"



ll'lATlON : F.I Pu o Clty /Co.. t )' Iluall ll~ pt Ccli uOlloulJ

"'''T",.
12 / 1
12 /S
12 /8
12 /1 1
11/1 4
11/17
11/ 20
12/ 23
12/26
12/29

G~~t ri ~ Me.o 
Su. c1 . rd Dev i o ho. is

I'U ICI:NJ
OI'l-:IL\TlON
30. 8

26 . 9
2S. 9
46 .0
07.9
29.2

S9.)21
1. 82 0

(U.;Cf1l.
11I:ATlON
0 34 .2
0 34 .2
06 8. 1
09 9 .2
16 1. 8
1st . 1
123 .3
123 .3
123 . 3
N.D.

PAPER
NUIiIIlER
1775
Ins

""1787
1988
1978
1989
1989
1989
1989

STATION : [I Pu o Cit)' /Co.... t )' Buh)' Dep t Iclire ~Uood )

STOI' lolJNTII: J • • • • r:y

sr..T
DAn:

'"'"'"1110
11 14
1/16

G..... uh Nooo 
St o Dd . r d Ile vlo tioD i .

pun-xr
OI'UATIf»l

27, 8
22 , 4
33 . 4
13 . 9
30 . 2

137.14 9
1.366

l"lf'<»l
ntATION
N.D .
14 3, 1
16 S , 9
169 .9
079.9
14 7 . 9

I'AI'l::R
NlJ)GI1:Jl
1989
176S
1915
1896
rsoo
1147



STATlUN : S~e"r it y lIi r e Dept

START )Il()~ : Fe b r u.ry "'" lIJH11I : Fo bru ry

m aT ,..""" "",,"'- "..."",.. OPERATION" 'lUTiON ",1JMlU
' IS " . D.m 99.9 015 . 1 000'

'" 99. 9 102 . 2 .".'" 99. 9 081.' ""'IS 9 9.9 041.1 00 10

'" 99. 9 0$1. 5 0 01 6

'" 99 . ') 057 .0 00 11". 99.9 0$ 4 .1 0019

'" "., on . 1 ""21 10 99.' OU . 1 ." ,
21 11 OU .I .",
21 11 " .9 067 . 4 013'
2113 "., ou . 4 0029
21 14 99 .9 06$.9 003'
2/15 N.n. 003'
11 16 N.D. OOH
2117 99 . ' 0'1 . 9 ....
1/18 "., 0$1 .9 ...,
21 19 " ., 061 .4 ...,
1 11 0 99.' 0 ' 1.1 ...,
1121 99.9 111 .6 0119
1111 N.D. 0189
1113 " . 9 113 . 1 ....
2/14 99 .9 057.6 0293
2/2' 99 .9 060.0 029 ..
1 /16 99 .9 19.1 '"1/1 7 99.9 073.6 .,..
1 /11 99. 9 058.' .".Goo.ctrl e _• • 0 • 69 . 170

Sh",hr~ n.,,,h t l.oa " 1 . 32 1

99



stATION , Snarll, f in Ilep t

stAliT I«)HI1I , Illr ~h m" JI)!'fTH : J1.~cb

mu ..."'" ro,,,.~ ,....
"'''' Of'ERATlotl 11lATiON """"'"'" 99.9 101. 9 0301

'" 99.9 0.41. 0 0 312

'" 99.9 0 54. 1 0 31 4

'" 99.9 080 . 1 OJU

'" 0 10. 1 OJ U

'" 99.9 0 29. 2 0 32 1

'" 99.9 OU . 9 0 32 2

'" 99.9 071 . 2 OJ26

'" 99.9 101l. 1 OJ21
J / 10 99.9 ""'0 . 9 Oll l
3/11 99.9 0'-4 . 1 Oll2
3/12 99. 9 ""1.1 Ull
3/ U 99. 9 035 . 4 Oll9
3/14 99 .9 OJ O.I OJ..
3/ 1' 99. 9 0 ' 1. 6 OJ..
3/ U ".9 094.0 OJ4 6
3/17 "., 097 . 1 0350
J Ill 99 . 9 096 .1 OJ H
3/19 " . 9 062 .4 0352
3/20 "., 077.0 0)59
3/ 21 N.D . 0359
J /2 2 N.D . OH9
JI2J N.D . 0 359
J124 N.D . 0 359
l IB N. D. OJ 59
J / 26 N.D . U S9
3/ 21 N. D. OJ"
3/21 N. D. 0 359
1/29 N. D. OJ59
l /J O N.D . 0 35 9
J i ll N. D. OJS9

Vao.. l ,l c " .D • 61.998
S t a . da , d 0..lacl 0• .. I.'''"'

100



STATION: h eath ,. P lre .."
ST ART KlNTH: Apr ll sror- lllNTH : April

m OT .... <E<T roNQ;;N- PAPER
"m OPIlKATION TlATION "'"UDEll

'" N.D . 03H

'" N.D. 03"

'" N.D . 03".,. N.D . 03"

'" N.D . 0339
H< N. D. 03"

'" N. D. 03H

'" x.e. 0339". N. D. 0339
4 /1 0 N.D . 03H
4/11 N.D . OU9
4 / 12 N. D. OU9
4 / 13 N.P. 03$9
4/14 N.D . 03"
411 3 N.D . 03"
411 6 99 .9 040 .3 ".,.
4/ 11 99.9 063 .3 0373
411 1 99 . 9 043 .0 0371
411 9 04' . 0 037 8
4 /2 0 99 . 9 083 .7 0320
4 / 21 99.9 032 . 3 03 H
4/2 2- 032..3 on6
4 / :1.3 99.9 043 .0 0'14
4114 69 .9 061 .8 OSlO
.. / 13 99. 9 090 .4 """.. /26 99.9 104 .9 0'03
4/17 99 .t 109 .2 030 3
4 / 11 99 .9 064.0 ""... /29 99.9 010. 1 ....
4/30 99.t 0 13 . 1 ....

Goo. oHl e 11" .0 • 49 . 304 9
S t . o d . r d noyi. ti on ,. 1.7114

I " I



STATION: Sec ar it r Flu ..."
sr....T liVHTII : " S srce IOrn1I : 'os

",.on ...."'" "".-- ,"'.
"U E OPEaATJ()N nATION "''''''''" 99.' OU. 1 ,m

'" n., 0 51 . 1 ".."'IS n., 0 15 . 1 ....
'" n., O.O.J ....
' IS 0.-0 . 1 ....
, to o..-O.J "'..
'" "'" .s "'..
'" 0.0 .1 "'..
Sf' 0.0 .1 "'..
5/ 10 n .' 0..- 9 .1 "'''5/11 99 .9 0 51.7 "'..5/12 " ., 0•• •• 0567
5/11 " ., 06506 0571
5/I.- 06506 0571
5/15 "., 082. •• 0572
5/16 " ., 0'0 •• 0577
5/17 " .' 0$6 . 5 0579
5/18 " ., 0)) . 8 0 581
5/19 " ., 016.0 0 5U
5/10 0)6 .0 0 585
5/11 016 .0 O5U
5/11 n., 05• •1 0 5' .
512.1 n., 051 . 1 0516
5/14 057. ' 0516
5/15 n., 0 51.1 0 517
512.6 n., 0..- 5 .' on,
5/27 n. , 02.J . 1 "'oo
512.1 02.1.1 "'OO
51 2.9 011 . 1 "'OO
5/JO n.' 060 .' "'''5111 n., OJ 5 .7 "''''G.o.. trl c M••• • .1 .151

St••dard o..la ti oo .. 1 •• 0

101



STATION: Saclldt JII Flu .."
STAlT 1C"'1'B: ,.. mw . ,wn" ,..

sr...T ,.."'" roo;w>- ,.....
"m .......no, 'DATIO"l """"'" 015 . 7 ..'"
' f> n . • IM4 . 1 15 U
' f> n . • 03 0 .1 15U
Of . OlO .1 Hn", n • • Oll . 4 l " 9.,. 99.9 on .7 lHl

'" on . 7 3571." 99 . 9 OSO. 1 HIS
Of' 99 . 9 OSI . 9 JS I6
6/10 n. 9 061.S u n
6/ 11 061 . S HIT
6/11 99 . 9 06 6 . 4 l Sl9
6/ 13 99.9 014 .1 3S61
6/ 14 074 .1 H 6 1
6/ 1S 99 .9 064 . 3 H64
6/ 16 99.9 063 .1 H88
6/17 99.9 0 ' 4.0 3"S
6/11 054 . 0 3"S
6/ 19 n . 9 06S . 0 l "l
6/10 99.9 0 59.0 " ..6/21 99. 9 017 .9 3599
6/21 99.9 070 .6 ,.."
"" 99.9 07 9 . ' 3604
6/24 99.9 O'S •• ,..,
6I I S 99.9 060 .1 3607
6/26 99. 9 OSS.6 ,...
6 /17 99.9 0 39• • 3612
6 /1. 99 .9 032 . 9 361'
6 /2 9 99.' ~.. l6l.
6 /3 0 99 .9 041 •• lU O

Gao_ trh •••• • 51 . 19.
5t••d. rd D.~I.tJ o. ,. I.J4J

10J



STATION : Su n il, f1 tre D. pt

STAIlT lI}N1lf i h i, sroe lI)N1lf : h i ,

fi'" ...""'" OJN lEN- PAPER
. m OPERATION 'DlA7 10 N NUDER

'" 99.9 0"1. " 3621

'" 99. 9 OU." ""'" 99.9 OS9. " ""'I' 99.9 OSO . 9 1610

'" 99.9 066 . 2 1612
'/0 99.9 060 .5 1616
1/, 99.9 071.1 I'll
1/ . 99 .9 074 .0 1 619
1/ . 99 .9 ...., ,...
7/10 ...., ,...
7/11 99 .9 052 .' ,..,
7/n 99 .9 0 56 . 7 ,..,
7/ 13 99 .9 065, 0 165 0
7/ 14 99 .9 0'13 . • 1651
7/15 99 .' 0 51 .0 1660
7/ U 99 . 9 0.t5 .' lUI
7/11 "., 0.t9 . 7 ""7/11 99 .' 062 .0 .".7 / lt "., 0.t2 .7 "'''7/20 " .9 0 41 .6 "'''7/21 n .' 041 .6 .""7/n "., 015,1 "'..7/21 n .' 041 .0 "'''7/H n .9 059 .1 ....
7/H 99 .9 06 6 . 7 U o>o
7/26 06 6.7 1100
7/27 99 .9 082 . 7 1101
7/2' 99.9 016.9 U01
7119 ~ . D . U '"
7130 99.9 0 57. 9 U "
7 13 1 99. 9 017 . 9 1115

Geo.. t ~lg _••• • 54 .754
S t.Bd . ~4 Oa~ I .tlo. ,. l.Vl

104



STATION : SUDrit y F Jre ..,.
START 1Vt01I : A.....n sroe ••m" "-....t

"'.." >E,"'" OlN<J!I'f- .......
,m OPERATIOH nATION .m.."

'" 99. 9 019 .~ 1118." 99.9 03 0. -4 11 21

'" 99 .9 019.6 1113.,. 99.9 037 . 9 1I 2 ~

'" 99.9 0-4 '. 1 11%7." 99. 9 0 43 .3 1136

'" 99.9 N.D •.,. N.D •." 99.9 0-4 9 . 4 0863
1/10 99.9 O~ .s 1145
8/11 99. 9 O~ . s "...1/ 12 99 . 9 043 .1 1142
1113 99.9 0 -41.9 11-43
1/1-4 99.9 057 . -4 ,..,
111' 99. 9 o~a. ') ,..,
1/16 99 .9 0$.1 . 1 1051
1/11 99.9 060.0 1 0 ~ ~

11 11 99.9 O~O.O ,,~

11 1 9 99.9 O~7. ~ 1057
8/.20 99.9 048.-4 1 0~8

1/21 09 . 9 055 .7 "..
1/2 2 99.9 050 .6 ".,
1/23 99.9 0-43.6 ""1/24 99 . 9 on . 7 "'"1/2~ 99 .9 0 -42.2 .'"
. /26 99.9 0~0. 1 ""1/27 99. 9 0~7 .3 "'"If21 99 .9 0-41. 2 1083
1/29 99.9 036 .4 1086
1/30 99.9 0-49 . I 11-46
1131 99.' 063. 0 11-4 I

G_utc .... - -4 6 . 926
Suad a r d DtTh U o. ,. 1. 212

'"



STATION: hg" d tr F l u 00"
STAJIT IClNTII : Se p t _ be r STOP IClNTII : Sopt e. be r

STUT ...a>rr OONC£N- PAPER
om Ol"faATIOH 11tATION NUlil8ER

'f> 99 . 9 067. 2 tU2
' f> 99 . 9 062 . 9 lIH

'" 99 . 9 0 41.2 lIH
' f< 99.9 0 41 . 9 I U '

'" 99.9 OS4 .2 11 ' 2." 99. 9 041.' "..." 99.9 07' . 4 11 0
' f< 99.9 0 42.7 1171". 99.9 OS4.4 1172
9 /2 0 99.' ese . , 117 4
9 /11 99. ' 069. ' lU I
' /12 069 . ' 1111
9 /11 ".9 OSt . ' 14U
9/ 14 99. ' OU.4 1112
fl U " ., 012 . 3 U II
9 /16 "., 102 . 3 1119
91 17 n.' 07 9 . 2 ""' / 11 n., 11 3 . 0 1191
' / 19 n., 031 .2 1193
9120 n., 0 49 . 2 I U 3
9 /2 1 99. 9 OS9. ) 14H
9/U 99. ' 071.3 IU '
9123 99.9 06 1.1 1460
9/14 " .9 036 . 1 1461
9 /15 99.9 036 . 9 1468
9n, " ., OSO. O 1469
9n 7 "., IM9 . 4 1471
9n. 9 9. 9 010 . 1 I U S
,n9 99 .9 071.3 1471
913 0 99.9 O'O .S 1479

Geo.. t r lc Me. ... . '9 .114
St...du40uletiOll .. 1.342

106



STATION: S.c lld ty F lu 0>0,.
STMIT II)~ : Oetob. r srce II)~ : Oclob. r

""aT ""<>HT mNO'.H- PAPER
DATE OPf.llATION lUTION NtJIlBU
1011 9 9. 9 062. <4 ".,
10/ 2 9 9.9 0 ' 6. 0 1<48'
10 / 3 99 .9 08 ' . 3 10488
10'" 99.9 0 92 .6 lUI
l OIS 9 9.9 076.3 10193
10/ 6 n .9 on .3 1049'
1011 9 ' . ' eea .a 10497
10 / 8 99 .9 048.0 1..,8
10 / 9 99.9 071.8 14 9 9
10 / 10 99 .9 10 2 . ' 1418
10 /11 99. 9 092 . <4 1392
10/12 092 . <4 13 92
10/13 99.9 100 .2 1636
10/ 16 9 9 . 9 07 <4.' 163~

10/ 1$ 99.' 079 .7 ",.
10 / 16 99.' 094 .2 14 87
10 / 11 99.9 081 . 1 1625
10 / 18 N. D. 1625
lola 99.9 091 .9 162 1
10/ 20 N.D . 1621
10 / 21 N.D . 162 1
10 /22 N.P. 162 1
10 / 23 !'I.D . 1621
10/2 4 N.D . 1621
10 / 2 ' N. D. 162 1
10 / 26 N. D. 1621
10 /2 1 N.D . 1621
10/ 2M N.D . ]621
10 / 29 N.D . 1621
10 / 3 0 N. D. 162 1
10 /31 N.D. 162 1

li..... t rlc ".0 - M:l.77<4
St..d.rd o...I .Uo. ,. 1 .224

lUI



STATION : S.c u it, Flu .."
ST AlIT MJr.rrJI : Nove.b.r srce IV r.rrJI , N.,.• • bcr

STAAT I'F.ltlDlT OONlEN- PAPI!lt

"n OPERATION nATION NUD EI:
1 111 N.D. .."11/ 2 " ., 059.S 11 26
un " ., 054 .1 161 1
11/4 " ., 013 . ) ....
11 /5 ".9 OI5.t 1599
11/6 ".9 0 '3 .2 1421
11 /1 99.9 016 .9 1423
11 / 1 n .9 019.3 14 25
lSI ' " .t OU .I 1429
11/ 10 "., 029 .2 I 'll
H Ili ".9 OJl .1 ...,
11/ 12 " .9 021.0 168'
JII13 " .9 066 . 6 ....
11/ 14 066 .6 1686
111IS 066 .6 1616
11116 99.' 132 .6 1102
1 1/ 11 99. 9 072.2 1101
U / ll 07 2.2 .."11/ 19 99 .9 015 •• 11 10
11/ 20 99 . 9 on .1 1597
111 2) 99. 9 0 41. ) ....
11/ 22 99.' 0 51 .7 IllS
11/ 23 on.7 J U S
n /24 ".9 049 .3 1116
11 /15 99. 9 046 .5 18U
11/26 99. t 032.9 1819
IJ / 11 99.' 06 7 .2 1194
11/2 1 061 .2 1794
Jl / 29 99 .9 0 96 .2 "'.11/ 30 99.9 064 .4 1791

G. .... Hl c . . .. .. 59 .299
Ste . d e r d I),e ... htl o", ,. 1 . 47 9

108



STATION: Secu r ity liIre Dep t

STAR T II:lHJll , Dec~.b. r srce Jl)tn'Il : Dec • • be r

,n" PI::RQ:HT ""'ces- ",..
..m OPERATION nATION "".."n / l 99.' 046 .5 11"
n n. 046 . 5 116'
12 /3 99 .' 086 . , 111 2
12/ 4 \1\1 . , 0'U.6 1117
12/5 045.6 1777
12/6 045 .6 1111
1217 045 .6 1177
12/ 1 045 .6 1177
12/' 99 .9 0'70. 1 117t
11 /10 99 .9 OSl .3 nn
12/11 99 .9 094 . 0 no>
12/12 99 . 9 066 .9 1150
12113 066. 9 1150
12/14 99 .9 102,2 1986
12/15 99.9 019.1 11H
12116 99.9 098 .5 ""12 /11 99 .9 018.8 1914
12 / 11 99 . 9 028 .6 1971
12/1 9 99 .9 046 . 2 "n
1112 0 99.9 15 4. , 1912
12/21 154 . , 1971
12 /2 2 99 . 9 0'76 .0 ,,,,
12 /13 016.0 ""12 114 016 .0 ""11/ 25 016.0 ""11 /26 016 .0 ""12/ 27 016 .0 1991
11 /2 8 N.D . ""U/29 Iri•D. ""U!JO 99 .9 on .• I1U
12 /31 037 . 1 I1U

G__ tr lc lIee D • 65 .360
S t e Dd e r d D. ¥letl c e .. 1. 506

109



STATION: S.oud1,. Fiu Dept

STAIIT 1VNT1l : J ..1111 r,. sroe IVtn'II : Je.lle r,.

sr..T ,.."'" WNQlH- PAPER..... m'EIlATION nATiOH NDMBJ!R

'" H.D. 1163

'" H.D. 1163

'" H.D. nu
," 99.9 t11 3.3 1161

'" 99.9 101 .9 1160
, to 99.9 091 .9 192)
,n 99.9 lU •• 1922". 99.9 129 .9 1159," 99.9 093 . 2 nn
1/10 99.9 111.. lin
1/11 99.9 094 . 1 11 9<4
1/12 99.9 t113.6 ""1/1l 01 3. 6 ""1/14 99.9 o n . 6 1902
1/15 99.9 0 27 .9 190 !
1/ n 99.9 03 2 .0 21"
1111 99.9 lloIIi I . 6 21.6
1/11 99.9 OH .e 21S9
I /lt 99.9 on .1 21S2
1/20 9t. 9 122 .6 21'1

G....crJ c Me•• ~ 15 . 108
Sce.d . rd o..leCi oo .. 1.550

11 .



STATION : Sec llr lt y !'he Dept (dhutl onal )

STAA T NHfill : rabrulry STOI' 'I INTB : Fe br ury

STAR T i'ERl"ENT CONCI!N- PAi'ER

.m OPERAT ION 11l.ATION ",,,,n.
'" N.D . .",
'" 79 . 9 038. 2 ....
'" ~ St .1 09 1.4 0020
2/ 11 4$ .' 0 11 . 5 0133

2114 57. 5 01 4.' ""2/ 17 36 . ' 039 .7 ....
2/2 0 3L5 N. D. 0 0....
2 /23 59 . 5 N. [J . 0 0....

2126 67 .1 N.D. 004 ..
Geo.e trlc Ne a• • 71,SOS
S taeda rd O.. i otJoe .. 1 .4H

STATION : Sace rU y F i r. ..., ( ' I reetl oul )

START IVNTH : lIu el. """ """". " arc.

STAR T " '''''' roNCI!N- PAi'E1l
DATE OPERAT ION TItATiON NUMIIF.R

'" 59 .0 N.D . 0 0....

'" 15. 9 1l1.3 031 6

'" 31.6 1l 7 .4 0123

311 0 24 .5 092 . 7 OUO
J I ll 22 .2 062 . 4 0)) .
J I16 21 .2 I H . ' 0 34 '
JI lt 14 .1 163 . ' 0 35 3

Jl U N.D. 0353
JIB N. D. 0 35J
Jl 2. 34. 6 0... . 1 03 63
JIll 23 . 1 081.' 0 367

Gao •• trl c Moa• • 103 .S4'
Sta. d ard De. ia tl on ,. 1 . 3 77

III



STATION: h ClIr lt y Fire Dept (d irenional )

STAILT lDNTtI : Apr II sroe ."m" Ap r il

,.,,'" .., W« ","lEN- ,....,
"" OM:IlATION DATION NUIlBlJ.
<lJ H .8 100 .9 0)13

". 19.8 101 . 8 0 374

<I ' N.D . 0374
4 /11 N.D. 0314
4116 26 . 8 0". 9 0 40 7
4 /18 22 .0 084 . 7 0 37 7
4 /21 21. 2 089 . 5 0517
4 /24 24 .2 114.2 0 511
4 /27 27. 0 115 .3 050 2
4 /3 0 N.D .

r~~trl c M••a • 10 1 .HZ
St ••dard De.l.tl oa .. 1 . 141

STATION : Sac .rlt y F ire ..,. (d ir. nie... l )

STAIlT 1IlNTII: ,., sroe """", ,.,
ST~T ..,W« 0lNa.N- PAPEI

"" OPEIATlot; DlATJ ON NtJI(8D

"J 14 . 0 06 0.0 ,m
." 06 0 . 0 0417

." 06 0.0 ,m
$ / 12 24 .0 07 4. 7 ".."15 21, 8 011. 7 0'"
5/18 2 4.9 050 .1 ""5/2 2 40 .2 059. 4 0588
5/25 " .J 06 1. 5 0595
5/27 31 .3 029 .9 0601
5/30 29 . 7 04 2.7 ,m

a eo-e t rlc Me l o • 56 .H9
Shodll'd De" lali oll .. 1 . 34 7

Il2



STATIO N: Sa~ "rity FI n D.pt (dl n.t l o.... t)

START JIOt-mI : 'm. sror JIOt-mI : 'm.
""'T ....<>NT ""'<DO- PAPER
,m OPUATJON nATION "'"'''''" 11 .' H. D. '''''J> 19 .2 N.D . 0652

'"~
28.6 N.D. 0"2

6 / 11 . 0 . S On.l 3S93
6{1' 40 . 7 080. s 3' 94
6 / 11 99. 9 N. D. 35 94
6/ 20 N. D. U9<4
6 / 23 42,2 N. D. 359.
6 / 26 36 . " N. D. 3".
6/29 25. 1 0S6 . e 3619

Gao. a t ric ~aaa ~ 14.132
St a oda r d D. ylati oa .. 1 .266

STATION: Sa. ar lty Pi n """ (d i n.lion l)

START .:INTII : J al r srcr """", hly

mIT ,n ","", OONQ'.H- PAPEI.
,m OPEVoTiOtl 1lL\TlON NUIOIEIl,,, SO. , on . 0 3U3,,, 3LO 073.8 3633

'/8 3LO o n . 8 36 41
7 /11 18 .2 079. 0 3 604 9
7IH 30 . 9 on .1 3"9
71 11 19 . 1 070 .S 36U
7120 2• •1 0<41 .3 ,,,.
>/" U .I 093 . 1 1093
71 27 n.6 N.D . "'"7/29 11 . • N.D. "..,

Gao.c l cl c ~a.o • ,..,,,
St••d. rd D.yl. tlc. .. 1 . 287

113



STATION: Socur lty Fin Dopt (d i net i o ... l)

STAll:T 1lJ!a1I. : Au, . lt "''' .:JNTB : Au,ult

'HOT ,.."'" ""'<EO- PAPEI
,m OPt::IATION lIlAT ION "m,,,,,
." 19 . 4 N.D . H'".,. 36 .1- N.D . IOn

." 2),2 (MiLO 1129
8110 2),9 076 .1 11.11
8/ll n . 4 N. D. Ill1
8/16 43.6 N.D. Ill1
1/19 13 . 4 N.D. un
8/22 H .J N. D. un
8/ 25 16 .3 (Mi].2 ,...
8 /2 8 25 .9 on .2 1082
BIll 16. 2 N. D. 1082

Goo.e t r!e N..... . ' 4.1 91
Stl" d. rd Pevl. t l c D ,. 1 , 1 31

s t ATI ON: S.... .... Jt y F i n Dop t ( di netio... l)

STAlIT IOtn1:I : Septe.be t sroe iIlJhTIi : S..p t ...b . ..

"'UT ",<>NT ""'<EO- PAPER

'''' OPErATION nATION N111lRF.R

Of' H.8 N.D. 1082

." 19.1 0'74 . 4 IIU
Of. U . • 011 .9 1113
9/U 4' . 8 018 .9 143 4
9/15 4 ' . ' 091.1 1113
9/18 H . 1 096 .3 1191
9121 2'-' 092 .2 1456
9114 3 0 . 4 031.2 14U

9/27 N. D. 1461-
9/30 N. D. 1461-

Go_ tt le N.. .. . 1 4. 14 8
St e ..d.td Der iet i o• .. 1. U 9

ll4



STATJON: Secgdt y Fin D.pt (d l re. tio.... l )

START lllhTR : Oct ober sroe llOHTR: Oct ober

STAi T ... mrr roo<DO- "'..,m; OPERATION TRATION "'m"
10/3 49.8 11 0 . 2 0999
10/6 B . 2 0 85 . 8 14 96
10/9 '0.4 096 .4 BOO
10/ U 77 .4 N. D. B OO
10 /15 " .3 N. D. 1500
10 1 18 13 . 4 N. D. HOO
10 /21 49 .4 OU .9 1618
10 / 24 15. 4 073. ) 1615
10 /27 44 .2 085 . 2 1619
10 / 30 49. 1 08 3.8 16 06

Geo .e tric Me•• • S4 . 94 5
Sten d l rd De v i . t i o o ,. 1 . 179

STATION: Sou rH, FJn 0." Id J .e" t lou l )

START 1lJ~ : Novo.be r '"'" I«JN1lI : Nov • • b••

ST AlI T PEROtNT OONrn.N- ,"".
,m; OP£RATlQN lllATION NlINl1F.R
11 /1 lO. l 141 . 4 1617
11 /5 .... 121.4 15 98
11 /1 10.6 151 . 6 141 6
11 / 11 51.l 101 . 1 .m
111 14 102 . 1 UU
1 1/ 17 36.7 093.8 18 08
11 / 2 0 51 .1 06 9. 4 1812

11 / 24 )1 . 2 0 43.3 1817
11/ 16 ..., 079.0 182 0
11 /19 17 . 7 121.1 17 97

G.~I. ic N••• • 97.510
SUllderd Dot",lati OIl .. 1.46 3



STATION: Security Fire Dept (dlreetioul)

STAAT !ll)NTIl : December STQP lIlNTIl : Decemb er

START
DATE
12/2
12/ 5
12/8
12111
12114
12/17
12121)
12123
12126
121 29

Geometri c Me an •
Standard Dev i ation I I

P1!II.CI!NT
OPERATION
25 .7

34 . 5
26. 9
42,4
36 . 4

118 .584
1 .421

CONCEN
TIlATION
081. 3
081. 3
081 . 3
133 .3
153.6
086.7
169 .4
169 .4
169 .4
N. D.

PAPER
NUMBER
1771
1771
1771
1770
1987
1982
1993
1993
1993
1993

STATION: Security Fiu Dept (directional )

START K.lNTIl : Jannary sro- K.lNTIl : January

"'AAT Pl!RCF.NT CON{J!N- PAPP.R

"''' OPERATION lRATION NUMIIP.R

'" N. D. 1993
H. 29 . 2 109.1 1764

'I' 16.0 165 .3 1921
1/10 211 •• 129 . 3 18 99
1/14 5 9. II 0 54 . 8 "'"1/16 42.8 0115 .2 2149

Geometr i c Mea n • 101 .714
Standard Dev i a t i on .. 1 .525

us



STATI ON: North Ilound u y (di reniou l)

srser PERlDlT ~,,"- "'"".<IT (;ft: ItATI ON nATION """'"", 09 .1 N.D.", 00 .' H. D.

'" 09. 4 N. e.
2/11 01.9 N. O.
2/ 14 0 2 . 5 N. e.
2/ 17 08.1 N.D.
2/ 20 08 .9 N.D.

"" 07.9 N.D .
2/26 ".., N. D.

•• d.te .. I c c tcd

STATIUN: North lloundary ( dir"c tiona i)

l>"TAitT N:lNn l : Nu"h SfOI' NUt/TIl : lia r " "

steer ....."'" ~- ,"".
DAn: Df'f.UTION nATION ",TNllEI

'" 0 1.6 N. D. 1102

'" 24 .6 040 . 2 0 191

'" 39.5 052.9 020J
JI ll H . 1 025 .9 0218
JIll 36.(1 080 .6 (1221
3/16 43.4 009.6 0229
3/19 41.1 OS6.1 0238
3 /22 1 0.2 011 .1 0244
3 /25 32.2 031.9 0241
3/29 53 .' 044.1 02 48
JlJI 13.4 N.D . 0 2 41

"""... trl " II.... . 36 .915
St.nd. rd Devia ti on .. 1 . 8Jl

117



STATION ; No~ tll Bo...d. , ,. (di.rec ho... ll

START lIJNTU ; Apdt STOP )lJNTl! : April

START P£R~T <n<<E<- PIJ"U
,m OP£IlATION nATION NUOU

". n ,0 N.D . 014.

'" N.D . 0 141

'" N. D. 014.
4 / 11 N.D. 0141
4 /1$ 311. t N. D. 0141
4/ I Il U .a N. D. 014.
4 / 21 94.2 N. D. 0141
4/ 24 99 .9 N. D. 0141
4/ 27 t 9.6 N. D. 0141
( !l0 19.9 N. D. 0141

'" d.t. se lec ted

STATION; N<>~H Bound,ry (d1u ~ti on.il

STAAT JlONTII ; lI. y STOI' ~lll : ... . y

"''''''DAn:

".
'"'"Sl I1
SlU
SIll
Sl 21
S/ 2S

5/2'
S/JI

r.•...etric lie•• •
St • • d.rd De~I' l jo. i.s

l'Ul'mT
IIt..:RATI ON
25 • •

99 .9
99 .9

.01 5 . 10 0
1 .0 00

118

CU'lCF.N 
n ATION
045.1
045 .1
0 .015 .1
045 .1
N. D.
N. D.
N. D.
N.D.
N.D .
N. D•

PAPFI
NlIMHU

" .." ..
044 0

" .." ......



STATION: Nor llo Houd. r ,. (d luctio... 11

STOP~ : J......

START
nATE
OJ,
OJ,
OJ .
6 /11
6114
6/ n
6120,,,,
6126
6 /29

Geome t r ic Me•• •
S t anda r d De y l a tl on I I

I'ERfHm'
OPERATION

H.I
se .c
23 . 5

38. 215
1.23 9

n.tlCF.N
TR ATION
N.n .
N.D .
N. D.
N.D.
N. D.
N. D.
N. D.
031.0
041.6
OH.O

PAPER
NUMBt:R

0773
0154
OllH

STATION: Nort h Doud lty l dl tec t i {.u ll

START W»l'I1I : hi,. STOP IlIN11l : hi ,.

START I'U:cmT ~."... PAPER
om OP'[IIATION nATION "-'I'MlEa

", 42 .' 028. 4 "..
'" SO . 2 0 46.9 081 1

'" 26.6 036.0 0~49

7/ 11 21.6 U.S.2 .,,,
1/14 24 .1 040 . 1 ow ,
7111 31.2 0 46 . 8 081 0
7120 N. e. 0810
7123 as.n 0'0 . 9 0110
7126 46 . 5 lIb3 .9 OHb2
7129 37.9 oa a.a Oil'"

Geo.l tric Me.a • 4l . 611.4
S l aDd• • d De ¥ i a t; oD .. 1 . 3 0 8

11 9



SfATlON : NO~ l h 1I"lUld.~ , (dlul'lionail

SfAilT~: Aa• • ,1 STOP -.mTlf : AU J...t

mOT PUC9IT ~I'EN- PAPU
DAn: OPERATI ON 'IllATION NtIK1I1'1l

'" 5••• 020. 4 1037

". 6$.2 036 . 4 09$2

'" 27.6 0114.3 01111
"10 2 2 • II 04 11. 1 09.1
l I B 4 II•1 04S.0 0 111\1
tl/ ll> H .6 055.2 " ..III II 45.6 0 41. 6 ....
1/2 2 22. 1 07S.2 " ..
" 2S 07. 11 053.0 ...,
III 2/1 55 .r 03 r.« " "8tH 20 .11 041 .2 10 2 5

Geo.e lric M. a• • 4 ' . 574
Stand ard Devl , t ion .. 1 , 4111

STATION: Nortb lIoondory (dluction. l )

~:t'AIlT 1llN1li : Seplnltor STOP lIlJNllI : Sepl e.lter

START
DATF.

'",,.",
" 12
1I1l5
1I1l11
11 /2 1
11 /2 4
11/21
11/30

Ge_et~;c lileu •
St a nda r d De v l a l i on i a

Pt:RClNT
OPERATION.. ..
1111 •II
1111 . \I
911 • II

4 II •2
47 .J
n. 4
63.0
31. .

4J . 006
i . 64S

120

CONCEN- PAPER
lKATiON HllNIlF.l
N.D. i 0 25
N.D. i 0 25
N.O . i 0 25
N. O. 10 25
N. P . i 025
0 33.3 1121
CIS 4 •6 12 \1\1
020.S UCO
on.s 132S
055.2 1374



STATION: Nor t h l!oun d H Y (directionall

START "1N1lI : Oc tobetr

mn
DATl'
10 /3
10 /(.
10/ 9
10 /1 2
10 /1 5
10/ 1M
10 /21
10 / 2f
10 / 2'
1011 0

Geoaet r l c Me. a 
S t.nd. rd De.I.t i o n 1.

1'1:.1 1»0"
OPEllAnON

35 .'
H.6
J8 . 1
JS .1
32 • 1

'2.6
49 .9
2 1.6

""""lIATl ot;
0 112 .0
052 .0
052.1
OSl.2
082.1
N.D.
N.D .
Of 0 . 1
S . D.
N.D .

PUEil
Nll.IEfR
1.17.1
1.197
1395
1196
0 982

"".."
lUi
IU2
1642

STATION: Nort h Bo....d. r' (d irect i o... I )

mn

''''11 /1

11/'
H I li
11 /11
11 /14
II / IT
11 /20
1I /2J
11 /26
11 / 29

Goome trlc Me.n •
S t.nd.rd [le v i a t i on 10

1't:1lCl-:xT
OI'1'.IlATION
.13,6
f ll . 8
.11.2
6.1.6
$ 8 •.1
$6 . ,

H.'
30 .1
2.1 .6

4.1. IU
1 . 86 8

121

((t; (EN

nATlIIh
OB. 3
087 •.1
011,.
OU . 8
OSS.I>
0 28 . 9
0 23, $
023 . 5
0046 . 8
07 9 .1

PAPER
"" IlBE1I
I BO
1718
1702
172 9
JlU9

I'"
I'"
'''I181$
1878



STATI ON : Nor t . Boun da ry ( d t r re l;~oa l)

STAKT II"lN1lI : D~c r..b ~ r 1>, '01' .ll 1NTl1 : fle e _ be r

START PF. Rt1-:NT l~C1':N- PAPER
DATE Ol'ERATIUN 11l.ATIUN NUlmF.R
12/1 20 . 3 01 8.9 1913
11/~ .~ . 6 0 10. 6 187 7
12 / 8 19 . 9 032 . 2 1912
11/11 21 .0 033 .0 1 969
12/ 14 29 .6 028 .7 1970
12 /17 28 .7 on .1I 199 .
12 /20 3"9 0 2'. 7 2015
12/23 02 ' .7 20B
11/2t> .. .. 027 .7 20 17
12 /29 70 .0 0 14 .9 20 16

Gr ' ..r t . lc Mu .. . 25 .3 17
SU llda.d Dr y h li oe ,. 1 •• 65

STATION : Nor th lI "und.,~ Id ' reo li"". 1l

START MWT1I : J ea... ..,. STOl' 1IMI7I : 3 a lllla . y

".'" ....mIT """"- PAPEI
DATE OPUATlON nATION NUIIBEJ:

", n .3 OJ6 .2 203 0

", 26 . 1 029 .7 20S.

", 32.6 061. 4 1919
1/1 0 3"3 031 •• 20H
1 / 14 20. 1 013 .1 ....
1 / 16 J4 . 5 0 46.5 2070
1/ 19 21 . 5 022.8 2102

G."",ot.! ,, It.en • 32. 1. 6
Stenda r d Do v l a t i on ,. 1 . 6 53

111



STATION : £_.... t" Sen-ice. 81 4 .

STAIlT 1lONT1l , Feb' .. " srce~. Feb, ... r,

sr... ..."'" ....0*- PAPU
DAn: OPt:UTION nATION ,.trJIIU
rn n .• 066. 7 "'"''" n .• 077 • • 0091

'" .,.. 06 ' .6 "'''
'" n .9 M O.6 0 10 1

'" N.D .

'" 99 .9 0 22 .S 0 1 U

", 99 .9 023 . <4 0 11<4

'" N. D. 0114

'" N.D. 0 11<4
2110 N. D. 0114
2 / 11 99 .9 on . 6 0 127
2 /12 N. D. 0127
2/13 N. O. 0 127
21 14 N. D. 0127

21 15 N. O. 0 127
2/ 16 99 .9 023 .2 (J027

2 / 17 99 . 9 042.2 OIH
2/ 18 99.9 029 .5 01 <42
2/19 99 .9 022 . 4 014'
2120 99. 9 0<46 .1 0157
2/21 99 .9 062 .6 0 15 '
2 /22 N. D.

' ''' 99 .9 0 9 9 . 2 OIU
2114 99 .9 046 .S 0 1/)7

2115 99 .9 0 22 . 6 011 2

zt z 99 . 9 0$1 .4 0 11S

2 /27 99 .9 0<4 5 . ' 0 11 1
2 /2~ 9' .9 03<4 .6 0 119

Ge.... t r t c II.... .. <4 1 . 3 01
St . " d . r 4 De~l. tIOR .. 1 .592

123



STATION: Co....uni ty Se rvices Hldg

START MONTII : March STOP mNTII: Marc b

START PERCENT CTh'CEN- PAPER
DATE OPERATION lRATION "'..'"'1 ' 99.9 06 3.4 01B 6
m 99.9 016.6 0187
, /a 99 . 9 0 17 .5 01 92'I. 99 .9 02 0 .0 01 96
srs 020.0 0196
'1 ' 99 .9 01 S.3 02 0 2
m 99 .9 ll34 .5 0 204
>to 99 .9 048 . 3 ll21ll
>to 99 .9 028 .7 ll211
3/1 0 02 8 .7 0211
3/ 11 99.9 012.1 0 213
3/ 12 99 .9 ll19 .7 02 24
3/ 13 99.9 ll17. 5 0222
3/14 017.5 0222
3 /15 99 .9 0 32 .4 0227
3/ 16 99 .9 ll4 S .8 0231
3 / 17 99.9 033 .8 0 232
3/ 1 8 99 . 9 04 8 . 8 0 2lS
3 /19 99.9 034 . 1 023 7
3/20 N. D. 023 7
3 /21 N.D . 0 237
3/22 N. a. 02 37
3/23 N. D. ll23 7
3/24 N.D. 02 37
3/2S N. o . 023 7
3/ 26 N.D . ll237
3 / 27 N. u. 023 7
3/ 28 N.D . 0237
3 / 2 9 N. n. 0237
3/3 0 N.D . ora7
3/31 N.D . 023 7

Gecmetri c Mean g 26 .285
Standard Devi ation .. 1 . 596

124



STATION: Co__ l t 7 Ser. lce a Bt d.

START MUNTII : Ap r ll STOI' llJNTII : April

START PERCENT C(lN CEN- PAl'~: k

DArF OPERATION 11I.ATI ON NlIMIltR

'" N. D. 0 231

'" N. D. 0131

'" H. D. 02)1

." H. D. 0231

'" H. D. (2)1

". H. D. 0 2)1

'" N. D. 0231

'" H. D. OB 1

'" N. D. 0 2)1
4 /10 N. D. 0 231
4 / 11 N. D. 0 231
4 / 12 N. D. 0 231
4 /13 N , Il . 02)1

4'U N. D. 0131

4 ' 1$ 99 . 9 032. 2 0 )98
41 16 99 .9 OH .S 0 40 4
4 /11 99 .9 0 4 9 . 1 0 409
4!11 049. t 040 9
4!19 99 ,9 039 .1 ~"
4 ' 20 99 . 9 018 .1 ~"4 / 21 N. D. 0 41S
4 / ll N. lJ. 0 47S
4 /23 99 ,9 OSS.S 0 461
4 / 24 99 . 9 041 . 2 0461
4 / 1$ 99 .9 0 86.9 0 416
4 / 26 9 9 . 9 OSS .1 ~..
4 / 21 99 . 9 0 13 . 9 04 24
4 / 28 99 . 9 04S .4 0 421
4 / 29 99 .9 012. 1 ,m
4n O 99 .9 Ol 4. 1 ~"

G.. o_ t r l c "".11 • 45 . U 6
Standa r d De. l . ti ~n ,. I .U)



STATION; C_ua l lJ' Seu'l c.. li td. ,

STAilT 1U(JlI ; .., nul' 1UHJll : ..,
"''' PUl»fT ""'.,... rA1'I,1
PAn Ol'ERATION nATltlH NU Mli I'.R,,, OH . 1 0 4H,,, o H . 1 041 4,,, oH . 1 0 41 4". o H . 1 04H,,, H . 1 0414,,, H . 1 04 H,,, 034 . 1 04 34

". 0 34 . 1 043 4,,, N.D. 0 434
S/ IO 99.9 0 46 .7 044 4
Si ll 99 . 9 013 . 0 04 41
SIl2 9 9 .9 04 3 . 9 0 4 51
S/ I) 99 .9 0 41.3 OU.
5 /H 0 41.3 04 "
Sll' 99 .9 072 . 1 ,m
3/16 99 .9 10 1. ' 0 4 B

"11 99 .9 0 41 .0 ''''Sl U 99 .9 042 .2 , m
5119 99 .9 013 .1 ,m
5/20 023.1 ,m
5 /21 013 . 1 0619
3122 99 . 9 0 34 . ' 06 24

"" 99 . 9 049 . 1 ,,,.
Sl 24 99 .9 0 36. J cer t
S/2S 9~.9 038. 1 ,m
, 126 99 .9 029.6 06S0
S/27 9 9 . 9 016 . 6 06 H

'/28 99. 9 OIS .3 "'''S/29 OIS.3 "'''
"30 99 .9 041.. 0656

'13 1 041 . ' 0656
Geo.e l r l c M• • D • 34 . 299
Sh ad••d O.via l l"a .. I . S01

' 16



STATION: [-.oWl I t )' Service> 8 1d,

STAIlT IDNlll: J un. STIli' IllNTlI : J unc

"'''' 1'E1l00:NT """"- PAPER
DATI! OI't:IlATlor.; nATIOIi NlI~ER

." 99.9 0 10.7 '''''" 99.9 028 .1 ~..

." 99 . 9 017 .1 06 61

". 017 . 1 ''''. / , 99,9 0 .l1.4 0711
010 99 .9 019 .' 013 6
0/7 01 9 . ' 013 6
01 . 99 .9 01 1.4 0738
m 011 .4 0738
6110 011.4 0738
61 11 01 1 .4 on.
6 / 11 99 . 9 063.0 0664
6/1l 99.9 0 41. 1 "'..
6 /14 0 41. 1 0740
6 /1' 99. 9 04 8.4 0145
6/16 99.9 038 .1 074 8
6/17 038 . 1 0748
6/ 18 0 311 . 1 fl748
6/19 OJI. I 074&
6 / 10 99 . 9 06I. J 0158
6121 99 .9 0110 . 0 0159
6121 99 . 9 06 4.2 0760
. /23 99 . 9 067.J "'''61 24 99.9 033.5 0176
6/ 25 99 .9 0 50 .2 0850
6/26 99.9 0'0 . 3 0 83 8
6/27 99 .9 046 . 5 0 842
6/2 8 99 . 9 0 44.7 08 41
6 / 29 99 .9 03 4.8 " "6 / 1 0 99 .9 019.0 ""G.~trl . M.a• • 15.34 4

Sta. da r d O...latl o• .. 1.601

IZ7



lo, AT ION , C~lIII lt, Snvhu BId.

START MUNTlI , hI, STOP lIlNTIl , J <1 l y

lo,ART
nATf.
, I>
7/ ,
, I>,,.
, />
, /0
7/ ,
' 10

'"litO
u n
u n
U U
" 14
u u
" I'u n
" 18u n
71 20
71 21
7122
7/ 73
71 24

"'IS
7/ "
" 21
1 /28
1 129
7130
1/31

Geu.. t rlc Mee e •
St ••derd Devlet l pe i l

"""'"OPI:RATION
99 . 9
99 .9
99 .9
99 .9
99 .9
99 .9
99 .9
99 .9
99 .9
99 .9
99 .9
99 . 9
99 .9
99.9
'9 .9
99 .9
99.9
99.9
99 .9
99.9
99 .9
99.9
99.9
99 .9
99 .9
99.'
99.9
99 .9
99 .9
99 .9
99 .9

41 .1184
1 .4M

12B

CffiC}:N- PAPER
nATION NUMIIFJl
032.2 0825
032 .3 0823
035 .1 OU,
034.2 0821
028 . 4 082 4
06 6 .3 0828
051 . 1 0793
045 .8 0 82 0
023 .2 0792
04 4. 3 0791
03' .9 0110 1
0 54 .8 Onl
051.6 0718
06 4 .0 0 110 4
04 0 .5 0110 2
0)) . ' 0 1103
040. 5 011'
052. ' 0 85 '
0 40. ' 016 9
035 .1 0 ' "
0 39.3 0 .85
020 .' 0.92
0 14.5 OU 6
0 41.5 0'"
082 .6 0'"
01'.6 0."
0.... 0.90
058.' OUI
03 1 . 9 0 813
036 .2 1041
0 46 .' l Ol l



STATION: Co~ualI J Serv i~.1 Bl d J

START MONTII : Ao, u l IITOI' IllNlll : A" " ul

STAAT I'ENUl'T lU<ICEN~ PAl'~: N

IlAn: (l1'~:kATlON 11l.ATl ON NIIMllEIl

". 99 . 9 037 . 9 0945

'" 99 . 9 ma.e 0950

'" 99 . 9 012 .3 M 49

". 911.' 031.3 ....." 99 .9 on .l 0948

." 99 .9 03l.3 0947

." 99 . 9 058.7 0 960

". 9 9 .9 N. D.

". 99 . 9 051.5 0 963
8/10 99 .9 06 1. 7 0 9U
ll/ 11 99 .9 U55 . 4 OH I
BIll 99 .9 037. 7 (,965

8/ 13 99 . 9 037 . 4 0966
8/ 14 99 .9 041. 4 .."
I/ IS 99 .9 06 1.1 ....
11 16 N.D. ....
1111 n .• 066 .1 0"1
1/ 11 99 .9 056.1 0199
1/ 19 99 . 9 0110. 9 0911
1/ 10 N.D . 0 9 11
11/ 11 99 .9 041. 1 0910
11/ 12 99 .9 044. 9 0912
B/ 23 99 ,9 043 .1 09 91
B/14 99 .9 055.1 0 9 98
8 /15 99 .9 044.5 0914
8/ 16 99 .9 03 9. 4 0 915

1/11 99 .9 035.9 0911
1/11 99.' 030.9 0916

"1' 99.9 030. 9 1011
I IlO 99 . 9 036.1 ....
1I11 99 . 9 0 41.5 101 0

Ue'-Uic MU D · 4 1. Bll
St . nd. r d Dev l. l l o n .. 1 . 405

119



STAT ION , C~ua j ty S.r¥ i~•• Bi d,

SU itT qJNl1l : S.pte.he r sros ","" , Sep te.he r

!>T ART l'EIUD IT ""","- " AI'ER
PAn: OI'EIlATlUN ntATlUN MJ lIhER
. J> 99 . 9 0. 6. S '00'. f> 99 . '1 O.l . S '00'. f> '1'1.9 010 •• ' 00'." '1'1 .'1 0 23.7 10 01

'" '1'1 .9 OU .S 1036." 99 . 'I OSl .6 ioos

'" 9'1. 'I 013 .6 1031

", '1'1 . '1 031 .6 1331". 99 . 9 031 .1 132 B
'I/J O '19. 'I 011 . B H l '1
'I11I n .'I 0'11 •• H31
9/11 99 .9 OH. J 1330
9/13 n .' 051. 6 J 03 3
9/ H 99 .9 06 0 .1 13 03
9/ 15 99 . , OH.B H 05
9/ 16 9'1. 9 069. 3 "'"'11 11 99 .9 ~1 .6 H6l

"II n .9 OU .S un
9/ 19 99 . , OJ6 •• HH
9 / 10 99 .9 03 6 •• U60
9/ 11 99 . , GU .7 HS'I
'1/11 n .9 ~O • • US B

"" 99 .9 OH •• US6
'1/1. '1'1•'I 0 1'1.1 13 51
'1/15 '19 •'I 015.7 H7S
'1/16 '1'1 • 'I 038 .6 1319
91 11 '1'1. , 038 .6 ,,,.
'1/1 , 99 .9 061.0 1391
9/1 9 9'1.9 065 . 1 u n
9130 N. D. 1331

Go o• • trl o M••• • H . 3 9.
S t . ftd . r d D. e l . l 1oft .. 1 .• 9 •

D O



STATION: C~UDity Serv ice. IIldl

START K.WT1I , Oct ober "''' IlIJHTll : Octob er

""" PF.RGNT """"- r ........:R
om OPUlATI ON l1lATION NlII(IIH!:
10/1 x.n. 1331
1012 99 .9 06 8 . 7 1377
10 /) 99 .9 054. 7 Il lS
10/4 99 . 9 0 91 . 0 1379
lOtS 9 9.9 07 7 .1 ",.
10 /6 99.9 OS7. 9 ".7
10 /7 99 •9 o·u .0 1336
10 /8 99.9 0 3 1.4 1436
101 \I 99.9 06 2 .7 143S
10 /1 0 99 .9 OS7 . 3 13 94
10/ 11 9 9 .9 06 9 . 9 1416
10 / 12 99. 9 106 . 0 13U
I O/ U 9 9.9 064.7 HI S
10 / 14 99. 9 OS8 .9 1414
l Ol lS 99 •9 OSe.1 1412
10 /16 9 9 . 9 083 .0 1413
10/17 99 .9 103 . 1 1 6 S~

10/ 1ll 99 . 9 07 2,6 16S0
10 /19 99. 9 069 .1 16 S1
10 /2 0 99 . \I 063. 4 16$S
10 121 99 ,9 0 1S.3 16S2
10 122 99 . 9 0 11 . 9 1654
10 / 23 99 . 9 032, 7 I6 S3
10/ 24 99 .9 031, 4 IS39
IO l2S 99 .9 OH . 9 1723
10 1u> 99 . 9 029 .to J 6$7
10 / 27 99. 9 0" 4.0 1120
10 / 28 99 .9 03 2. 1 1557
10 /29 9 9 .9 0 22. 4 17 0
10 / 30 99 .9 O" S . 2 17 3 8
l Oll 1 99.9 OS6 . 3 174..

Geometri c Me. n "' "II. 871
SI,nd a rd nev i ' ti on ,. 1 .6U

131



STATION : Co.-unlly Se r v ic • • IU d,

STAAT . INTII : NO'I'e.b.. STOP liIlHT1I: N....._b••

",n PERCE'« CUt<:l*- PAPU
,m OfI£lIAn<»l nATION HllJeI'Jt
1111 99 .9 071.1 1136
11 11 n .9 047.4 17 01
11 13 n .9 04 S . 9 11 07
11 14 99 .9 063 . ' 11"6
11 " 99 .9 (180 . 0 110
1116 99 .9 07 8 .1 1127
lin 99 .9 064 .0 ....
11 11 99 .9 06I. 1 J696
1119 99 .9 064 .2 16n
11 1 10 99 .9 020 .0 I 'll
11 111 99 . 9 012 . 4 I'll
11 1 12 99 .9 030.7 16 19
11113 N.D .
11/ 14 N.D.
11 /l' 99.9 06 4.1 l U 2
1 1/ 16 99.9 139. 4 1833
11 /17 99 .9 096.6 1 834
11 /18 99 . 9 038.7 1835
11 /19 99 . 9 020.3 1836
11/20 99 .9 035 .8 1837
11 / 21 99 .9 027 ." 1f131
11/ 22 99 .9 033 .0 ""11/ 23 033.0 ""11 /24 99 .9 030. 1 ""11/ 15 99 . 9 0 29.8 ...,
11 126 99 .9 OSO .7 ""11 /21 99 .9 07S .0 ""11128 99 .9 074 .1 ""11 129 99 .9 OB .S t 813
11 13 0 99 .9 053 .0 ""G.o.ctrie _••D • 4 7 . 6 41

St • • d• • d Dc~I. t io• .. 1 . 71 8

131



SrATlO~ : C~.al ~7 Sery ico. HId S

START IKlNTH : Ooc e., b n S1'01' MUNTII : n o . e.,ber

STAII:T I'U lDT """"- l'Ai'fR

"" OI'I::IlATION nATION N1J1al1:Jl
12/1 99 .9 OH .5 1814
12/1 99 .9 OH.3 u u
1113 N.D .
12/.. 99 .9 019.1 1614
11 / 5 99.9 011 . 8 17..,
12 16 017.8 1146
1217 017 .8 1146
11/ 8 99 .9 036.9 19 83
11/ 9 99 .9 On.9 1721
11 /1 0 99 .9 055.6 1711
11 /11 99 .9 080 .3 ,...
11 /11 99 .' 050 . 3 ,~,

11/13 99 .9 0 81 .0 ,,~

I1 IU 99.9 013 .7 1003
11 /15 99.9 011.7 1001
11116 99.9 0"9.2 1000
DI ll 99 . 9 0"9. " 100 1
12/18 99 .9 0 ..1 . 0 1910
11 /1 9 99 .9 048 .1 lOU
12 /10 99 .9 010. 9 1011
11 /1 1 99 .9 0 86 . s ""11/11 99 .' 017 . 5 2012
11/23 0 21 . S 10 11
12/14 027 . S 20 12
11/1S 027 .s 2011
11 126 99 .9 0 52 . 9 "'"12/27 99. 9 0116. 1 aoea
12 / 28 99.9 au ... ""12 129 99 .9 030 .1 1026
12 130 99 .9 011. 9 ,..,
12/1l 022.9 ""lie.-Ul c .Ilea • • ..0 . nl

S h D'h r d Oo . la tl oa ,. l.653

133



STATION: COllllll unity Su"lc ea Bld.

START 1tION11I : 1anua r y sros IoIONTIl , Jan uary

START PERCENT ClX' CEN- PAPER
om; OPERATION lRATION NUMB ER

", 022.9 1 8 8~

'" 99.9 029.3 1889", 99.9 091 . 1 2033", 99 . 9 0~3 . 4 2 0 37

'" 99.9 118.8 2036

'" 99 .9 0 82. 8 20H

'" 99. 9 182 .2 2050

'" 1 82 .2 20 50

'" 99.9 127.6 17~6

1/10 99 .9 122.0 20 49
1/11 99.9 093. 4 2034
1/12 99.9 054.3 2060
1/ 13 054.3 2060
1/14 99. 9 030. 8 1903
1/ 15 N.D. 1 90 3
1/16 99 .9 02 8.3 2067
1 / 17 99.9 0 91 .7 2011
1118 99 . 9 043 .6 2104
1119 99. 9 047.6 213 8
1/20 99 . 9 048.4 2103
1/21 99 .9 071.2 2137
1/22 071.2 2137
1/ 23 99. 9 106.1 2106

G~o..e tr ie Mean o. 6 7.85 8
Sta~dard O~vla t ion " 1.810

134



STATION: '"' Gun CI nb

START -"111 : " ., b c nc)' sroe~: Febcua ry

STAaT ....m<T ~css- PAPER
",. Of'ElATlON TUoTION "H"'"
'" 99 .9 011.2 OOU

'" 99 .9 0 16.7 .."
'" 99 •9 0 29 .4 ....
". 99 .9 015 .7 0 103

'" 99. 'I 010.3 0104

". 99.9 0 12.6 0111

'" 99 .9 011 .5 OIlS

'" 99 .9 020 .5 0111

'" 99 .9 eaa.e 0 124
2 /1 0 N. D. OI H
2/11 99.9 0 22 .0 0 111
2112 99 .9 036 . 0 013 2
2 113 99 .9 030.1 0123
2/ 14 99.9 0 40.0 0138
2 / 1S 99.9 028.9 0026
2/1 6 99.9 OIS .4 00 2~

2117 99 .9 013 .7 0135
21111 99 .9 0 10 .0 0 136
2119 99 .9 006 . 0 DI U
2 /20 99 .9 008.3 0 1SI
21 21 99 . 9 008.8 0 158
2/22 H. O.

' ''' 99 .9 023. 7 0165
2/H N. O. 0165
2 / 2 5 99.9 026 .0 0171
2/26 99.9 03 7.1 0173
2/27 037 . 1 0113
2/n 99 .9 0 23 . 1 0 181

r...o.e t r i e Mea. - n .H"
Standard Oe¥iat ioa .. 1 .6 99

l J5



STATION; ' 0' ,.. Club

STNlT lI.lNTII ; _ereb STOP /IlMllI ; ....eb.

,n", PER(DlT a.;~- PAPER
. m oPERATION TUttON NtJMBU

'" N. D.
st z 99 .9 0 19.0 OIn

'" 99 .9 0 16 . 9 OU 9,,. 99 .9 OU .1 019~

'" OU . 1 019~". 99 .9 014 .9 OlO )
rn ' 9 .9 0l L 3 020~". 99 .9 0 21.1 .".". 99 .9 01 6 .6 0 212
3 / 10 99 .9 0 18 .6 0 217
3/ 11 99 .9 DU .' 0 215
3/ 12 99 . 9 021 .~ 0 213
3 /B N. D.
3/ U N. D.
3 / 15 N. D.
3/ 16 N. D.
3 / 11 N. fl .
3 / 1 8 N. D.
3119 N. D.
3/ 20 N.D .
3 /21 N. D.
3/ 22 N.D.

"n N. D.
3/24 N. D.
3/H N. D.
,,~ N. D.
3/21 N. D.
3 / 28 N.D.
3/29 N.D.
3 /30 N.D .
3 / 31 N.D .

Geo.c t .. le M. e• • 16 . 1 61
Ste.de ..d ~.iet tOD .. 1.1S4



SlATlON: ,", I' DR Club

STAAT MONTII : April m U' H!INTH ; Apri l

lo'TAllT I'UI1-:NT {wcm- l'Al'U

" '" OPERATI ON DATION NIJ~IU'.ll.

m N. 11.
m N. D.

'" N. D•.,. N. D.

'" N. D.

'" N. D.

'" N. D.

'" N. II .

'" N. n.
4 110 N.lI.
4 111 N.D.
4112 N. D.
HlJ N. D.
41 14 N. II.
HIS 99 .9 036.0 0 3 97
4116 99 .' 031.1 0 40 '
4111 99.' 069 .2 "OO
4111 99.' 026.6 .""411 9 99 .9 067.3 ""4120 067. 3 0 46'
4 / 21 N. U. 0 46'
4/2.2 N. D. 0 465

"n 99. 9 On .8 0 469
4 /24 99 .9 039 .2 04 14
4 / H 99 .9 06 3 .4 0415
4 /26 99 .9 060. 9 ....
4 / 17 99 .9 040 .1 0 410
4 / n 99 .9 oa. , 0 426
4 / 19 99 .' OB .6 "'"4130 99 .9 008 . 9 0 433

G. ~~.tric M. a• • 36 .151
S tanda rd De vi ati o n ,. 1 .847



STATIo.; : ... ,~ " ..
STAlt T _TD : ,., STOP 1lONTB' ,.,

"...,. >'U<V<T """"'" ",'", m Of'tlATI CW TlATiON ~1eU:

'" 00 1 . 9 om

'" 001 . 9 '''''" 001 . 9 04JJ

". 99 .9 009 . 7 ,..,
'" 99 .9 009 .0 0 4 42

'" 009 .0 0 441-
srt 009 .0 0 441-

'" 00 '.0 0 44 1

'" N. o. 0 441
5/ 10 U .9 01.4 .4 0 44 S
5 / 11 99 . 9 OU .2 0 44 1
S/ 12 99 .9 014 .4 0 460
S/ 13 99 . 9 01.0.0 0 4$9
stu 99.9 01.3. 0 04 51
S/IS 99 . 9 06 1 .2 0604
st16 9 9 . 9 010 . 2 06 06
S/ 11 99 .9 03 1.0 0609
5 /18 99 . 9 031.6 ""5/ 19 99. 9 0 28 . 5 06 18
5/ 20 99 .9 0 2 1. 5 cert
5/21 N. D. " "Sf l 1 N. D. 06 11

"" N.D . " "Sf2" N.D . ,..,
Sf 2S 99 .9 0 24 . 4 063 1

"" 99 .9 0 1.7.7 "..
5/ 27 99 .9 0 13.5 ....
SI ll 99 .9 0 16 .0 ....
Sl 29 0 16 .0 "..
S/30 99 .9 0 36 . 1 ""Sf n 99 . 9 01.0.0 "..

Gea.ct r i~ N~. D ~ 18 .J96
St D.da r d »'daU oa .. 1 .832

138



STATION: ... """ Cillb

STAIIT ~TH , J U lI srce ••m" ,~.

"''' ",.Rl»IT """..- PAnI.
DAn: Oft:RATION nATION ...lieu

." 99.9 009 .0 072&

'" 99.9 022. 1 0727

." 99 . 9 0 20.4 .m

." 99 .9 0 11.5 U73 1

'" 99. 9 0 12.7 (7)3

." 99 .9 018.3 0735

." 0 18.3 07H

." 99 •9 0 19.8 0737

." 019. 8 0737
6/1 0 9'.9 0 45 .5 0739
6 /11 045.5 0 719
6 /12 99 .9 050. 1 0741
6/11 99 .9 01 !. 4 0 741
6/ 14 011. 4 0 741
6/15 99 . 9 012. 7 074 6
6/ 16 9 9. 9 012 . 5 075 1
6/ 17 9 9. 9 043 . H 07 52
6 / 18 04 3 .8 0752
6 / 19 0 43 .8 07 52
6/20 043.8 07 52
6 /21 99 . 9 045.9 0774
6/ 21 99 . 9 055.(1 0761.", 99 . 9 06 1.0 0751
6/ 24 99 .9 02 9.9 0755
6 /25 99 .9 041 . 4 0756
6/26 "' .9 004 7 . 9 0837
6/27 "' .9 030.8 0846
6/2& 9 11. 9 041.1 01145
H29 99.9 026.2 OU3
6130 99 • 11 017 .9 O ~U

Ge..... u i c -... . 10. 11 4
Staa ' ar' Deyla t toa ,. 1 . 6 $1

139



STATION: '"' ' "0 Cl ub

START KlNTlJ : July STOP /ll(JNTH : lill y

START PERCENT CON CEN- PAPER
"no OPERATION TRAnON NUMIlER
,I> 99 .9 021 .3 0 833
,I> 99.9 0 23 ... 0832
' I> 99 .9 02".8 08'"

'" 99 .9 026 .5 0 831
'I> 99 .9 048.2 0 830

'" 99 .9 044.1 0 82 9
'I> 99 .9 052.6 0 816", 99 . 9 04 6 .6 08 1 9". 99 .9 0 3.. ... 0 811
1110 99 .9 039." 0 81 8
1111 99.9 0 31.1 ""7 /12 99.9 06 3 .5 07 81
11 13 99 .9 010. 2 """7 /14 99 .9 041.4 01 94
7 /15 99 .9 034 .7 077 9
11 16 99.9 036 . 5 0 805
7 /11 99.9 033. 7 0788
7 /1 8 99. 9 041.1 08 61
11 1 9 99 .9 OB .4 0858
1120 99 .9 0 3 1.0 0875
11 21 99 .9 035 . 1 0 929
1122 99 .9 0 26 .0 0931

"" 99 .9 033 . ' 0932
1124 99. 9 0 35 . 1 0933
7/ 25 N.D . 0933
7 / 26 99.9 0 58. 9 0869
1127 99.9 0 52 . 9 0 930
1128 99.9 0 43 .4 0811
11 29 99 .9 038 .2 0812
1 /30 99.9 0 31.5 1043
7 /31 99 .9 022 . 7 1039

V. ome t r i ~ M• • o • 36 .685
Su nd . r d Dev i.t j " .~ " 1 .367

140



STATIIJN , ,., (I UD Cl ub

Sn .RT !-IIN n l : Auall ot sroe 1I}NTI1 : A",lI ot

",orr ".:RONT ~"'" PAI"U
, m Of"I-: IATHN lllATIIJ~ Nn flU

'" 99 .9 024 .1 0 940

'" 9 9 .9 0 22 . 0 01110

'" 99 .9 001.9 0 941

'f< 9 9 .9 0 14 .• 09 ••

'" 99. 9 01 9 .3 0943". 99. 9 023 .3 09 .2", 99 .9 021 . S 0 9H.,. 99 • 'I 0 24. 1 0 953

'" 9 9 .9 02 11 . 1 0 9SS
8/1 0 9 9.9 0 21 . 3 0 956
11/ 11 \1\1 . 9 013 . 1 0 \1 5 \1
11/12 \1\1 • \I 022 . 0 o<tn
8 /13 \19.\1 0 16 . 5 0 \151
8 / H 99 • \I 034.2 0 981
Hil S 99 .9 0 .9.H rl 9~1l

8/16 99 .9 0 ~ 3 .3 09 11 9
B/ U 99 .9 041.0 0 993
IIIJ B 99 • 'I 046 .2 " '"IIIJ 9 99 •9 04 L9 0 \1 18
B/20 99 .9 0 ) 1. 5 ""11121 99 . 9 0 )2 . 3 ""B/22 99 .9 02 506 """" 99 . 9 IlB .~ ""8/ 24 99 .9 03 (I . 6 09 13
8/ 25 99 .9 013 .8 09 1 9
8/ 26 \19.\1 02 • •7 0 92 1
1/ 21 N.D . 0\12 1
B/28 \19. \I 0250 1 "'"B/29 99 .9 0 17 . 4 I OU
IIno 99 .9 OU .) "'"8/ 1l 99 . 9 013 . 8 "'''

~_c tr i c lie .... .. 25 .638
Sh cd e r d Ocd e linc h 1 . 4111

1' 1



l>TATWN : """ Gu" CI.b

sr ART *JN1lI : Sopte.be r ' '''' * 1N'11l : S"p te.bo r

ST AlI:T Pf:KIDlT """"- ,"".
bATR OPERATION nATIbN NU-mFJI", ~~ .9 0 28. 4 1022

'" 99 .9 0 21 .6 10 21
Of' 99 . 9 021.0 1019
, f< 99 .9 012 .2 "",,, 99 .9 025.1 1000

'" 99 . 9 0)7 . ) 1020

Of ' 99 . 9 0~2.8 10H,,, 99 .9 021 . , U12

'" 99 .9 028 .0 Ul6
'/10 99 .' 016 .8 UU
9/11 99 .9 070.' 11 14
91 12 U .9 042.9 1115
9/13 " .9 044. 1 H08
91 14 U .9 01 6 . ) 1014
'1 U 99 .9 0 24. 9 13 09
~ / U es, I' o n . 6 " '"' I n "., 02 ' .2 1361
'1U 99 .9 o n . 8 uS)
9/19 99 .9 0) 0 . 2 1152
' / 20 n., 0 19 .4 13 4'
' /21 n ., 0)6 .6 1348
9/ 22 H. b . 13 48

'''' 99. ' 028 .2 13H
9/ 24 " ., 019 . ' USO
9/2S 9' .' 009 .2 "..9/ 26 " ., 024 .1 1369

' In ".~ 028 .6 1318
' /28 " .9 02 4 .1 131'
9/29 N.D . 13)'
' 110 N. D. 131 '

Go~ l rlc Me ea - 21 .961
Ste"de . d De.hHo.. .. 1 . S81

142



~'TAH (lN : .., " un ('l ~ b

STAAT ~1N11I : O~ lober STIli' In NTIJ : Oel ob or

SUiT I'f-:R(H n OONCEN- I'APU
DAll! Of>UIATION 11lATiON NUlOIU
10 /1 N. D. IH 9
10 /2 99.9 OJl. 5 1401
10 / 3 99 . 9 OH .2 H70
101 4 99. 9 018.3 140 2
10H 99 .9 OSlo3 1372
10 /6 99 . 9 044 . 7 1371
1017 99 .9 on .9 140 S
101 e 99 . 9 0 2 5 . ~ .1 40 3
)('/9 9 9. 9 U37 . 0 1404
10 /10 99 .9 0 28. 1 143 7
10 / 11 99 . 9 039. 1 144 4
10 / 12 99 . 9 07 2.3 14 J1
10 /13 99 . 9 054 .0 1443
10 /14 99 . 9 OJa . 5 10 2
l Ol lS 99 .9 0 34 .3 14 41
10/ 16 99 .9 0 39. 1 1442
10 / 17 99 .9 O'lo7 16 5 1
10/1 8 9 9 .9 0'3 . 1 16 5 9
10/19 9 9 .9 0 40 .7 l U I
10 / 20 9 9 .9 0 40.0 16 62
10 /2 1 99 .9 00 5 .9 14 30
IIJ/ 22 99 . 9 0011.1 lI\6 J
10 /23 99 . 9 0 14 . 4 lSH
10/24 99 . 9 0 14.7 11.65
l fJ/ 2S 99 .9 006.2 1610
10 / 26 99 . 9 006. 2 16 64
10 / 27 99 . 9 cra.c 1721
101 28 99 . 9 00f> .6 1660
101 29 99 . 9 OlS . 9 17 41
10130 99 . 9 026.3 17 42
10 /31 99 .9 0 34 . 5 173 5

{;e" .. . lr i e r.l u n .. 26 . 12'
St a n da rd n e v i at i on ,. 2 . 148

'"



STAnffll : .... G"" (I ub

STAkT~: N,,..._b.r "'" """" , I; ..... _b..

",UT "'rn<T "',,"'- ,,"'..m OPEUnON nATION ""."11/1 99 .9 036 . 9 17ll
n /2 99 .9 023 . 1 1677
11/3 99 .'1 016 .0 1671
III4 99. 9 051 .3 I1H
11 /5 99 .9 06 7.2 1709
11 / 6 99 .9 ..... 1728
11 / 7 99 .9 030.2 1104
11 / 8 99 . 9 028 .6 16 91
11 /9 99 .9 0 21.9 1699
11/1 0 99.9 0 19.0 )670
IIIII 99 . 9 OlI .7 1669
11/12 99. 9 007.2 1668
11/13 99 . 9 009. 4 1700
11 /14 N. O. 17 0 0
11 / H 99 . 9 02 7 . 5 1843
11 /16 99 .9 036 .5 I SH
11 / 17 99.9 0 25 .9 a 45
11 /18 99.9 026 .3 1846
11 /19 99 .9 012 .2 1847
11 / 20 99 .9 005 .9 18U
11 / 21 99 . 9 023 . 7 1860
11/ 22 99 . " OO~ .8 .."
11 / 23 008 .8 .."
11 /24 99 . 9 015 . 7 .."
11 / 25 99 .9 0 14 . 9 ..n
11 / 26 99 .9 0 13.0 .."
11 /27 99 .9 012 . 1 .."
11 /28 99 .9 013 . 8 .~,

11 /29 99 .9 013 . 4 1173
lI/J O 99 .9 01 0 .1 U 72

Gc~ tr i c ~c•• ~ 18. 479
Stu.d. rd o.d . t l oll .. 1.139

144



STATIO~; '0' Hun CI ub

sr AIlT 'lUN1ll : ~"e.bet ITO'- )(IN]ll ; Dece..bet

START ""om (u;cr;N- ,,,,..,
DAn OPEUTION TIlATIOfl NUKBD
1111 99 .9 020. 1 ""12 11 99 .9 OJ6 .1 1.91
n il 99 . 9 01S . 1 1 916
12/4 99 ,9 023 . 2 l U I

121' ~.D. 1691
11/ 6 N.D. 1691
1211 ~ .D. JUI
111 8 ~ .D . 1691
12/9 N. D. 1691
11110 N. D. 1691
12 /11 N.D. 1691
11/ 12 1'1' . D. 1691
11/13 99 .9 008 . 3 1010
12/ 14 99 .~ OO~.9 1917

12 ' 1' 99 .9 012 .4 2009

12'16 99 . 9 fllS.6 200 5
12 / 17 99 . 9 0 19.2 2008
11 /18 N. D. 2008
11119 N. D. 1008
12 /20 99 .9 00fi .7 aeot
111 21 99 . 9 0 12 .0 "".12/21 99 .9 0 10 .1 2021

12 /13 0 10 . 1 2021
12 /14 0 10 .1 202 1

1 2 1 ~. ' 010.1 2021
12/26 99 .9 011.8 2020
11 /27 99 . 9 008 .1 2018
11/28 99 .9 0 15 .11 20 1'
12 /29 99 . 9 01 1 .8 1 0 21
1113 0 99 .9 00 8 .3 "n
n IH OV~. l "n

Ge~t tl" l e e • • lI . a S!
S t.ndetd De.;etl on ,. 1 .40 7

,,,



STATIOfl : ... G"" Chit

START 1I:lN1'1I : J ..II. .. ..,. """ •.""" Ju... r :r

ST"'T I'I-l!:ll.HT """"- PAPER:
DATF. Dl'I::lATION nATiOh tAllOlF.R

H' ooa .J nn
. 11 99.9 01 1 . 7 20 2 '

H' •••• 023 .2 2031

'" 9' .' on .8 20"1

'" 9' .s 016.1 20..0

H' 9' .9 023 . J 2031

H' 9' .\1 on .J 20 52
] H 99 . 9 0 ] o.e 2038,,, 99 .9 02" .8 2 039
1110 9 9 . 9 02.. ... ""1111 99 .9 016 .' 2059
11 12 99 .9 015 . 1 20 31:
1/ 13 0150 1 203a
1114 99 .9 011 . 1 2057
1115 99.' 00 3.6 ""1116 " . 9 003 .3 206"

I'~_ulc M... ~ 13 .118
SU lld. r d De.. i. t iOll .. 1.734

146



STATTON : hnk Tlble VII

START IUlUI : Feb r lll q' sros "'"'" . Febr... r y

"'''' PEIl ONJ <n<.".. PAPER
, m OPt lA TiON nAn"" "".",.
'" 99 .9 017 .4 " '"'" 99 . 9 021 .3 "'"zt s 99. 9 014 .3 01 0 2

'" 99.9 026 .7 0096

", 99 .9 014 .6 0 11 2

". 99 .9 016. 6 " '"'" N. D. "'"'" 9 9 .9 023 .3 0 12 0

'" 99 .9 011 .6 012 1
21 10 99 .' 0 24 .4 0 12 2
2 /11 99 . 9 023 . 2 DU O
21 12 023 . 2 OUO
2 /B 99 .9 039.7 0141
2 /14 N.D.
2/1S 99 .9 03 6 .2 0033
2 / 16 036 . 2 00 33
2 / 11 99 .9 0 23 .3 0148
21 11 99 .9 018 . 1 0143
2 /19 99 .9 0 16 . 3 OISO
U20 99 .9 026.7 0 156
2/21 N.D.
2 /21 99 . 9 043.3 0134

"" 99 .9 0 29.S 0 16 4

2 /14 99 . 9 0 34 . 1 0 168
2 ns 99 .9 0 32 . 6 017 0
2/2b 99 .9 040.0 0 117
2127 040.0 0 177

2118 99 . 9 OU• • S ,,,.
lie ...1 " je lie .. .. 25.129
S tl.d l .' De.i lt i oa .. 1 .444

141



~' ATI(Jf; : Tank Tab le n ,
STNt T 'U'rTIl , ...... sroe 11M'll , .ar eh

""" Pt:a(V(T """"- PAPU

' ''' OI'fJATlON n .m ... MJ.IlIIU

'" 99 .' 0 27 . 1 0 1U

'" 99.' 0 26. 1 "'"'" 99.' 0 15 . 1 0 191". 99.' OU .9 0 194
'is OU. ' 0 194

'" 99.' 01$.7 ""'" 01$.7 ""'" 9'1 .9 008 .1 020'
,to ' 9 . 9 crs.o 0207
3/ 10 99 . 9 06 1. 5 0116
3/ 11 99 .9 cra.z 0 214
J / 12 99 . 9 1)14 .6 0 225
J /13 99 . ' 015 . 7 022b
l / 14 99, 9 017.J 02 19
3 /15 99 ,9 0 29 ,0 022 H
3 / 16 '9 , 9 OB . 4 02 30
3/ 17 99, 9 01 1.H 11 23 l
3/ n 99 . 9 03 1 . 3 01H
3/ 19 99 .9 016 .0 013 6
3/ 20 9 9 .9 1)51 .6 0142
3/1 1 9 9 .9 041 .6 ,,~

3 /21 99 .9 031 . 2 023.

"" 99. 9 031 . ' 02<45
3 / 14 9 9 .9 011 .6 ,,,.
3/ 2S 9 9 . 9 ORI .? 0 198
Jl 16 9' .9 Oil .' 0199
Jl27 99 .' 04$. 1 ''''Jl 28 99 .9 0 51 . 5 o J U
3 /29 99 .' 0 44 . 1 ,,,,
Jl l O 99 .' 035 .9 0316
1 /31 '9 .' 051 .1 0 3 U

Cao.e t rie Ilea • • 11.019
S t a.da r4 D.~i. tio• .. 1 . 6 92

148



STATION: Tlnl: Tl blo vrr

START .lllNTll : Apdl "''' ...,N11I : April

"'''' I'U .o:HT """"- ,"'.
,m OP£IlAT1ON lUTla. """"'" 99 .9 012.6 OH 9

'" 99.9 012.1 0391

'" 99.9 037 . 5 ,,,,
". 99 .9 030.2 0 3 93

'" N.D. 0393

". N.D . 0393
' /7 N.D. 0193
• /0 N. D. 0393
m N.D. 0393
4 /1 0 N.D. 03 93
4111 N.D. 0393
4112 N.D. 0393
4/ U N. D. 0393
-4 /1-4 N.D. 0393
4t H 99.9 026.6 0) 99
-4 /16 026.6 0]99

4/11 99 .9 OH. I 041 9
.. / 11 99 .9 011. 1 ....
-4 / 19 99 .9 042.2 0-476
4120 042.2 0-416
-4 / 21 N.D. 0 -4 76
-4 /21 N.D. 0416./ " 99.9 OU . " 0-46'
4 / 24 99.9 037 .4 0-413

~/25 9 9 . 9 059.7 0-4 12
4t26 99.9 039.3 041 7
4tH 99.9 IM2.0 0-423
-4 / 28 99 . 9 023." 0-428

-4 /29 99 .9 007.8 0-425
-4 130 "".. 0 425

Gen.. t rle Mi l l · 2S . 561
Stlldl rd D•• iatl nl .. 1. 917

' 49



STATtON : Tank i . b l e '"
STAll T NllN11I: ." STOP MlN11I : ..,

sreer ,n.".,. "'"0>- PAPER
DAn OPE RATION tV.TION NUMlF.Il

'" 007 .1 0 .-15

'" 007 •• 0 415

'" 007 •• .m

'" 007 .1 .m

'" 007. 1 0415

'" 007.1 0 .-15
' 17 007 .11 0 .-25

'" 99 . 9 012.'- 0'-35

'" N.D . 005
5 /10 "., 015 .0 0443
Si ll 99.9 015 . 1 0 44 6
5 / 12 99 .' 0 21 . 9 0 '-50
SIU 0 21 .9 0 '-50
Sl U 99 .' 029.5 0 4 56
5 / 15 99 .9 063 . .- ...,
st u " .9 063 . 5 "'..Sl 17 99 .9 021. 1 "' '''SI ll 99 . 9 o n .7 "'"Sl U 99 .9 019.1 "''''5/ 10 99 .9 0 17.7 "' ..SI l l 017 .7 ou .-
5/ 11 99 .9 016 .7 "'''
"" 99 .9 03 0 . 7 "'''5/ 1'- 99 . 9 01s . 4 "'''5/15 99 .9 o·t) . 1 "'''5/16 99 . 9 061 .7 "'''5 /17 99 . 9 034 . 1 "'''5/11 99 .9 020 . '- "'..5/ 29 020 . '- ....
51 30 99 . 9 (WI .S ..,.
S!J l 99 . 9 03 0 .0 0659

G"".. tr lc .IIU D ~ 21 . 0 81
S t. ..d• • d De.. hU .... ., I . 996

110



STATI ON : T.nk T. b le vn

START )lUNm : J u n ~ STUI' NUNTH : J " ...

,.,"" ",,"'" ('(f;CDl- ,,"".,m OI'lRATION nATION N'l'MIlEi

". 99.9 023 . 4 On 6

'" 99.9 0 1 1.~ 0729

'" 023 .4 0729

'" OILS 0729

'" Oll.~ 0729

'" 99 .9 016.1 0734

", 016.1 0734

". 99.9 03 1.1 0730,,, 031.1 0730
6110 OU .l 0730
6/11 OJl.2 0730
6 / 12 99.9 0 41.3 0 742
6/ 13 99.9 OJl. 2 0' 44
6/ H 0 31.1 0' 44
6/ 1' 99 . 9 030 .0 0 747
6 /16 99 .9 046. 7 0150
6 /17 046.7 0150
6 /11 046.7 0150
6119 046.7 0750
6 / 20 N. D. 0150
6/11 I\;.D. 0150
6/22 N. D. 0150

"" N. D. 0150
6/ 14 N. O. 07~0

6/2' N.D. 0150
6 / 16 N.D. 0150
6/17 N.D. 0150
6 /28 N. D. 0750
6/19 N.D. 0750
6 /30 99.9 017 .1 o~"

Ge~tr le )Ie . .. - 26.113
St. nd. r d De¥I.ti oD ,. 1.638

lSI



SU TtON: T.Dk T.bl . vn

S1"AIIT 'IWTII : hi ,. STOP !«INTH : h. l ,.

mn PERCDiT <l1'ICEN- rAJ'ER
om OI"EunON nATION WimER
rn 99 . , 01 1I •• ou.", 1I11 . 9 01 1 •• ".,
'" 99 .9 021.9 ,."
'" N. D. ,."
'" 1I9 •9 on . 7 01"

'" 99 .9 10 1. 7 ,...
'" 99 .9 100 •• OIlS

'" 99 . 9 0.1.5 DIU

'" 99 .9 022.~ Cl U 3
1 /10 " .' 031 . 5 DIn
7 /11 99 .9 0 '~. 1 ,..,
7/ 12 99 .9 080 •• 01 U
1/13 99.9 081.0 0191
1/ 1. 99 . 9 01 9.1 0797
7/1S 02 9.1 0197
1/ 16 9' .9 018. 1 07 96
7/ 17 99.9 018 .8 ,,,.
7 / 18 99 .9 050 . 3 078'
7/19 99.9 037 .3 0836
7 /20 99 .9 0• • •2 0816
7/21 99 .1I 0 73 •• OIU
7 /22 99 .9 06 5 . 2 0865

"" 99.' OH •• 0166
712 . 99 .9 13 0 . 7 l '~67

71 25 99 .' 115.7 0168

"" 99 . , I H . I .."
7/ 27 99 .9 053 •• 0111
7/28 99 •, 052 •• OBl3
712' 99 . , 031. 5 ....
71 30 99 .9 022.5 ""7131 99 . , 019.' ,,.,

G..,_ t .. ic I:• •• • . 6 . 0 3 9
St .n4...4 Dc¥l .t l oe .. l.U3

>5 1



STATION : Tank T.b h vrr

START OON1ll : An&ut STOP folUNTII: Anault

STAAT PUl»IT ('tfj(W- PAl'lilt
IIAT!! (j('UlATlON 'IllATION NJNHU

'" 9 9 .9 0 2 ~ . • 0939

'" 99 .9 011 .1 09]1

." 99 .9 008 .8 OU!

." 99 .9 023 •• OU I." 99 .9 020 .0 0936.,. 99 . 9 023 .2 0937

." 99 . 9 020 .3 0961

." 99. ~ 027 . 6 096 8

'" 99 .9 0 2 ~ . 9 0969
8/10 99. 9 022.2 0 91 0
8/ 11 99 .9 0 19.9 0911
8112 9 9 .9 011 . 0 0913
8113 N. D• 0913
• / 14 99.9 021.2 0 91l
8/15 99 .9 0 . 3. 6 " ..
8116 99 . 9 022.9 "'"8/ 11 99 . 9 014 .9 0860
I II II 99 . 9 O~ I . 3 " ...
11 /19 9~. 9 04 6 . 4 08911
8/20 99 .9 0 29.4 OS91
8/ 21 99 .9 liB .4 OB96
8/ 22 99. 9 012 .4 0 89S
.", 99 .9 0 21 .2 0 894
8/ 2. 99.9 0 21 .6 0 8 93
illS 99 .9 (l ill . ' ""1126 99 .9 019 .8 0937
. /21 99 .' on . R ."',
/0./ 2P 99 .9 020 . 4 ."',
1129 99 . 9 DIS .2 ""11/30 99 •9 0 16. , 1011

un \l9 •9 0 16. S 1011
G, o. ,tr io Mel n • 22 . 640
Sto nd.cd Oov h ll on ,. t . 111

, \3



STAn ON: T...k T.bh VII

START lI"lNTlI : S ~pt ••b.r sroe IIMlll : S.pte.b.r

mn ""<E<T "',,"'- PAPER
'An OPERATION nATION h1JJflf.Jt

'" 99 .9 011 . ' 1016
Of> 99 .9 024.3 101$

'" 99 .' 016 •• I OU

". n ., 0lL7 IOU

'" 99 .' 033.3 1032

'" 99.' 027 • • IOU
Of> 99 .' 031 .' J030

'" 99.' 022.3 1324

'" N.D. 13H
'1l0 N.D . 13H
9/ 11 N.D . 1324
9/ 12 99.9 042 .1 1321
9/13 99 . q 0)7 .2 1322
9/14 99 .' 030.3 1291
'IlS 99.' OJ6.5 1323
9/ 16 99.9 06 2 . S 1291
9/17 99.9 0 16 . 3 1361
9/11 99.9 06 9.S "'"9 /19 99 .Q 0 27 .0 131 1
9120 99 .9 026 . 4 1343
9/ 21 99.9 024. 1 13 10
9/22 99 .9 023. 1 13....

"" 99 .9 019 .2 13 ..6
'/24 99 .' 00. ... 13"5
9/25 99 .' 00' .6 1334
' 126 99 .9 DB .0 1363
' 127 99 .9 021. 7 I n3
9/21 99 .9 032 .2 1367
9/29 99 .9 039.' 1366
9/30 99 .9 o n . 9 1335

G..... t ric: IIno .. H . 9 92
St oo d or d D.~I.t j DO ,. 1 .6 39



STATt ON : hnk Ta b le VII

START MONTIl : O~t obH STOP 1o¥)NTH: Oet ub H

,.,,,, I'li RU'J'lT Q INm<'- PAPI!R
DATI': OI'£IL\TI(JN nATI ON t.IJ~ FJl

10/1 99 .9 02 8.7 u n
10 / 2 99 .9 025. 1 u n
10 /3 99 .' 0 24.11 "'"10 /4 99.9 Of, 1. 5 B 81
10 / 5 9 9 .9 0 40 . 5 ,,~

10/6 99 . 9 03 1 .2 ""10 11 99 .9 036 . 9 13 8)
10 /8 99 .9 0 22.2 ""10/ 9 99 .9 0 28. 4 14 3H
10 /1 0 99 . 9 023 . 4 ,.."
10 / 11 99 .9 0 21. 9 1439
10/ 12 99 . 9 0 53 . 2 u n
10 /13 99 .9 03 11 . 2 144 S
10 /14 99 .9 030.5 141 0
l Ol lS 99 .9 025 . 8 ,..,
10 /16 99 . 9 034. 9 ,..,
10 /17 99 . 11 0 55. 4 164 '
10 /1 8 99 .' 046. 2 1648
10 l U 99 . 9 0$7 . 4 16 4J
10 / 20 99 . \I OJ 3 . 9 1645
10/21 99 . 'I 0(1 11 . 2 1644
10 / 22 \I~ . 9 008 . 3 16 47
10 / 23 99 .9 1l12. 4 1646
10 /24 ' 9 . 9 013,0 1543
10 /25 99 . 9 DOt> • I 1630
10/26 99 .9 "".. 15 . 3
10 / 27 99 .' 007.9 B 73
10 / 2' n .' 005 .7 U 62
10 / 29 119 . , OU .9 17 4 5
1013 0 9 11 . 9 011.6 17 39
1013 1 99 . 9 012 . 1 "..

Ge om . t ri ~ Me a n · 22 . 476
S tn d . rd [leviat i on ,. 1 .992



STATION: Took TobI e VII

START MON TII : "'ov_ber sros MONTI! : November

START PERCENT """"- PAI'E R
/lATE: OI'f.I/AT llJ'" "IllATION NUMJl E:R
11 /1 99 .9 031.8 1716
11 / 2 99 .9 02~ .0 16 73
11/ 3 99.9 020 .6 16 79
11/4 99.9 O~5 .4 ".,
11/ 5 99 .9 061.2 1712
11 / 6 99.9 059 . 8 1705
11/7 99.9 052 . 4 1695
11 /8 99.9 056.3 1701
11 /9 99.9 O~ 5.0 1724
11/10 99 .9 019. 4 17 15
11 /11 99.9 007.5 1714
11/12 9 9 .9 003 .1 16 67
11 / 13 99 .9 017.3 1703
11/14 99 . 9 038. 4 11131
11 /1 5 99.9 059 . 3 1830
11 /1 6 99.9 03 1,9 182 9
11 /17 99. 9 019.9 1825
11/18 99 . 9 018.2 1826
11 / 19 99. 9 010.0 ""11/20 99 . 9 002 .7 ,"'.
11 / 21 99. 9 1103.0 186 7
11/22 99.9 1)05.8 1866
11/2J N.D. 11166
11/24 N. D. 1 866
11/25 N.D. 1866
11 / 26 99.9 0 16.2 186 5
11/27 99.9 011 .5 1N6 4
11 /28 99 .9 0 10.6 1863
11/29 N.D. 186 3
11/30 99.9 006 .7 1862

Geometrio Mee n • 111 . 586
St ondord Dev l o t i on ,. 2 .732
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SlATION: l ut T.ble VII

STAR T MONTII: lJocomh or STOP IoIINTH : lJo c• .,bo r

STAIl T PEllet:NT (Uj{'F.N-- PAPEr.
IIATf u r f RATION ntATiON MJlilifJl
121 1 N.P . 11162
12 /2 N. D. ,~,

12 /3 9 9. 9 012.1 I t:& I
12/ 4 99 .9 012. 5 1134
1215 99 .9 005 . 5 1810
12 16 DOS .' 1810
1211 00 ' . , 1870
12 18 DO," ' 1870
12/ 9 99 .9 n09 .1 1M~9

l2t l0 99 .9 007 .2 171 0
12 / 11 99 .9 003.2 nl~

12112 99 . (j (>1 I .1 1\075

12 113 99 . 9 006 . 4 1999
12 /14 99 .9 0 04. 2 1995
11 / 15 99.9 011.0 1 99 1
12116 99 . 9 0 15. 1 ""12 / 11 99 .9 004 . 1 .m
12 11 11 99 .9 00).9 1911
12119 99 .9 004 .1 2014
17/20 99 .9 n09.' 2066

12 / 21 9 9.9 U06.4 2llh2
12 /22 99.9 OOf> .4 2 0 25
l 2/ ll 006 . 4
12t H 006 . 4
12/15 0 06 .4
12 /26 99 .9 012 .9 2024
12 /17 99 .9 004. 9 1021
12 12~ 99 .9 008.8 ""12/29 99 .9 01 3.8 Ul4
12/30 99 .9 008 .3 ,,~

12 / 31 00 8 . 3 ""c.. o•• tt i c Mean ~ 7.271
Su nda r d neviat l on " 1.'"
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STATI(lfj : Tnt T. b l c VII

START .....111 : J . .... . r,. """ ,urn" J ...... ..,.

"'''' P£Il(1')l T UJ"CEN- PAPU.", Of'f.RAT lor. 'IllATION "''''''." 00 8 . 3 ....
'" ~~ ., 0 10 .3 1888

'" ~~ .~ 011 . S 201l

'" 99 . 9 014 .3 2 041

'" 99 .9 013.s 2046

'" 99 .9 OU .5 2041

'" 99 .9 009 . 4 2044

'" 9' .9 0 09 .4 20 . 5

'" 9 9 .9 0 25 .1 ,...
1/ 10 99 . 9 0 2 4 . 5 20 43
1/11 9 9 .9 0 01 •• ...,
1112 9 9 .9 009 •• ....
I /ll 009 . 4 ....
1/14 OU •• ....
1113 99 . , 00 1 . 2 ,...
l /U N. D. ,...
1/ 11 99 . 9 on .1i ,..,
1/11 99 . 9 02 1 . 3 2012
1 11 9 99 . 9 012 .0 213 9
1120 99 . 9 0 01 . 1 21.0
111 1 99 . 9 005 .1 21U
1111 99 . 9 021, 1 2141

"" 99 .9 014 . 1 214 1
GCOlll c trl c ~:eo n ~ 11 . 556
Sund. rd Devia tion .. 1 . 16],

1\8



STATION : So"th H"und Hy (d lrectl "naI )

,."n PUnNI' cu;cm- ,"'.
DAn: Off:RA TlON n ATION Nt-'MlIf..J:

'" I'" on .s ...,
'" 00.' N. D. 0 108

'" 13.0 0 2 0 .1 0119
2/ 11 08 . S OSO,6 0 129
2 / H N. ll.
2 117 16 .7 02D.S DH 7
2/20 37 . 4 0 11.2 OU2

"" 01. 1 0 2L S 0 166

",. 10 .4 DB . 1 017 6
liootO., t . i c lI.a" • 23. 007
St a.d. r d p.,.ia ti o• .. 1 .61 0

STATION : South BOUJIdHy ( di rec t ion a l)

START IlUNm : Maroh STOP 1fMI1I : lIaroh

"'''' pt; ll1-:NT " Om<- PAP£I
[lA11': Ol'l:IATiON D ATION N\.IMUJt

'" 0 9 . S 02LS ,n,
'" 99 .9 0 22 . S .."
'" N. n.
3 11 0 N. D.
JIB N. D.
3/1 6 N,D .
3 / 19 N. D.
3 /22 N. D.
3/ H N. D.
312M N. D.
3131 N. D.

GO O.. I •• O M.a.. . 22. SOD
St a" da rd Dey; atl on ,. 1.000
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STATION, Sout h Hound. r y ( d l . e c t io•• I )

SfART llINTIl ' A.' ril STOP JoUNTH , Ap r il

STAIIT """"" (.'(J'i CI:1O - PAI'EiI.

DAn OPERATION ""noo NlTllBU

'" H. D..,. H. D•

". N. D.
4/ 12 N.D.
4/IS . 1.9 022 . 3 0.01
4118 31.9 024.6 DUO
4/21 98 .7 N.D. 0 410
412. 59 .5 031.6 "'''4127 9• •7 N. D. 0 411
4 /30 N. D. 0 411

Gcoe. t r ic M.ca ~ 25 .881
St . ede.d O•• I.t i oe ,. 1 . 197

STATION : Soo t). ao... duy ( d i u n ioac l)

STAlIT _lN11I : .., S'IOP 1iVNTII : ..,
ST'l<T "'",'" ""«N- ,"'.
"'" OP£lL\nON nATION htrMBU.

'" N.D . OU I
Sf' N. D. 0 . 11
Sf. 99 .1 N. D. OU I
5/ 12 99 .9 N.D. 0. 11
5/ IS 99 .9 N.D . OU I
5/ 111 99 .9 N. D. 0. 11

5/22 99.9 N.D. OU I
5/2. 99 .9 N.D. 0411

"" N. D. OU I
5130 N.D. OU I,. d. te •., I., c t .,d
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ST AR T MllN'I11 : Ju,,~ STill ' Q )N11I : June

START
DAn:

."
'"'"61 11
6/ 14
61 17
6 / 20
6/ 13
6 / 26
61 29

G~~ t,ic .~.D •
Shael. r el De"i. ti o~ h

2$.S
32.2
23 . 1
3 1.2

H . 2$O
1 . 67 S

,~."...

n ATION
N.O .
N. O.
N. D.
N. I).
N. b .
N. O.
0 54.3
0 $1 .3
02 b .0
01 9.0

PAPER
NUloDlf.ll....
0411
0411
0 411....
04 11
0157
OIlB
0 852
085 4

START _lNTll : J .. I , SJl)P "wm : Jul ,

START 1~,Rl'ENT CONl1!N- I'AVER
bATE OM:UTION TRATION NUW !'Jl

'" 04.8 060.7 .."
' IS 27.0 OSO.4 ..",,, 12 . 4 0)$.7 0172
71 11 I 9 • I 06' .2 OH3
7 /14 20.4 0 41. 2 0711
71 17 ) 0 . 5 032.11 UMS!

71 20 N. b .

"" 21.4 014 .4 ., ..
7126 2$. 1 O'J .3 0117'
7119 14 .2 04 9.4 0879

Geome tric Moa n · B .738
Sh Dclar d lIe"htl on .. 1 . ) 90

' 61



STATION : So" t h Bo..."I ,, ~)' (di rc u i o pd )

START MONnt: A","a1 STOf" N.1N11I : ",. , ,, ot

""" f'E1I<»IT "",,-- ,"".
'''' OPEllAnON nATION ~llJefJt", S6 .J 010. ' "'"." IJ .e O ~O . ~ 0"1", 46 .6 021.6 0974
8/ 10 10 .0 0 46.6 0915
8/ U 23.2 04 3. 0 0916
8/ 16 11.2 01 6 . 6 0911
8/1 9 21 . 5 0 35.1 0995
8/22 30.0 031 . 1 ."'.8/ 2S 31. 4 0 26.0 os..
8/28 20.5 019 . 1 ,"',
8/31 1 8 .2 0 21.6 ""Geo.o lrie ~ e " n • 31 .2 96

Stu d...d I1e v i " t l on ,. 1 .66 8

STATION: SOllth B""nd"r)' (,li ucti""ol)

1:1'A.ItT ' IONTIl : Sep t ••b e . STOP II lNTII : Sop t.",be ~

STARl '''''''' CONCl:N- PAP:E1t,,,.. Of1-:IIATION 11lATION NUNIIU

." 29.8 0 11 .7 10 26

." 27 .7 N.D • 10 21>." 08 .2 N. D. .".
9 /12 .... OU.O 1311
9 1IS 09 .1 l)(> I. I 13 19
9118 16 . 1 042 .1 1311
9 /21 so ., 023.3 13 02
9 /24 39 .1 OIS. l 13 0 1
9/21 20 . 1 038.9 1364
')f)0 13 .0 OU.1 1141

G.OIICt~ i . M."• • JJ .0 54
Su " d " .<! n e d " li o n ,. I ."~ I
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STATION : South Ilo lUl d a r y ( dluclj~na l)

ST AA T MlN1lI : Oct o ber STtl I' ~l1J : Oct ober

,.,""
DAn
Ion
10/6
10/9
10 / 12
10 / H
10/18
10/2 1
10/ H
10121
10 /3 0

G.~.t rlc Me. D •
S t a od. r d Dey i. tl oa t l

I'UlCJ-:NT
OPERATION
09.9
23.3'"..
10.7
21. 9
21.7
2• . 7
17 .2
28 . 7
16 . 1

21 .497
2. 122

I.UICJ-:N
TItATION
067 . 1
OU ••
032. 2
0.6. 5
OH .O
037 .9
00• . 11
025.5
015 .2
0 21 . 2

,"'.
N1JMB Ul
1391
1342
13 9 9
IHl
uno
I U 9
H f'6
1640
15"
1717

STATl tlN: Sou h Bo.... d. ry ( dluctloo.l l

,.,"" PElo-m ~""- PAPER
om OPERATION 11lATWIl MllIIl lR
11 / 2 35. 8 024.6 1732
11 1 5 15 .4 on . J 1731
1J 18 I 5 .~ (IS(). 2 J ~ 'I(.
]J 11' 0 .3 0 25 .0 1692
11 /14 12 .s 036 •• .."
11117 1f1.6 0 26 .0 .."
11 / 20 18 . 3 0 16 .0 ",.
1 1/23 016.0 l ~ '
11/26 29 .6 0 20.9 .."
11 / 29 OT. S N. P. 1879

Ge~e trlc MOla • 25 .791
Standard novi a t l oo " 1 . 453
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STATION : Soutb HoundH y (directional )

START MONTH : D.,ccmbc.- STOP I«INTIl : Dec eOlber

START PERCENT ClY-ll'EN- PAPER
DArn OPERATI ON lRATION NUMlmR
12/3 N.D . 187 9
12 / S N.D. 1879
12/8 N. u. 1879
12 / 11 N. D. 1879
12/ 14 ILD. 1 87 9
12/ 11 N. D. 1 87 9
12 /20 N. D. 1879
12/ 23 N.D . 1879
12/ 26 N. D. 1879
12129 N. D. 1879

'0 dat a aelect ed

STATION: Sou t h Boundary (d iroctionaU

START )«)N TH: J anua r y STOP MONTII : Janu ary

STAR T
DATE",
'"No data . dec ted

I'ERCENT
OPf.RAT ION

164

l'ONCF,N 
THATION
N. fl .
N. D.

PAI'ER
NUMIIFR
1117 9
187 9



STATION : V_cil l o City /COUDty U.. t e.. .."
ST ART 1VN11l: I'cllr ou y src e IIIN11l : I'ebruary

ST ART l't:Kn:NT ~CI'.N - I' AP[ R

"m OPERATION 11tATiON NlIlOII,11

'" 99.9 11 4.3 """'" 99 .9 140 .6 00$7

", 99 .9 091. 1 ""'"". 99.9 066 .9 nos ,
", 066. 9 0061

'" 99 . 9 0S7 . 4 oon

'" 99 .9 ().4 2. • ."',
'" 99.9 0 50.5 """", 99 .9 01 $. 5 ""'.2/10 99.9 055 .1 "'".
21 11 99.9 023 .7 0069
2/12 99 .9 080 .5 0070
2 / 13 99.9 014 .6 0 072
2/ 14 99.9 OU.3 0 073
211$ 99.9 ().46 .2 007 4
2116 99.9 066 .6 0 076
2117 99.9 013. 7 0077
21 1 8 0113.7 0077
2/19 99 .9 0119 .9 00 7 9
21 20 99.9 011 . 5 00",

212 1 99.9 099.7 """2122 99 .9 121 .1 0 14 9

'''' 99 . 9 120 . 1 OBI
2/ 14 N. O. 01 S1
2125 N. e. 01H

",. N. P. 0151
2117 N. O. OBI
1111 N.D . OBI

Ge~etr ie Me en • 7J . 361
St.nde rd O. ..iatl on .. 1 .489

'"



STATI ON : Pue h l a Clty / Conaty lIultb Dep t

START IU .nl : Jh t cb sn .. If.lN1lI , Ma tch

m OT PERCENT ~""- PAPU
DAn (JI'EUTION 'ill ATION NU MBER

'" 99 .9 l OS . ) 02$3

'" 99 . 9 01$ .8 0 2S6
n s 99 . 9 OH. 4 02$1

'" 99 .9 098. 6 02$8

'" 098.6 02S1
, to 99 .9 028 .0 "..
'" 99 .9 014 .1 0261,,, 99 .9 0 99. 8 0263

'" 99.9 136.0 0264
)f l O 99 .9 0 31. 9 026S
3/11 99.9 0 4S .2 0261
3/ 12 99 .9 OSl. 9 0261
3/ 13 99 .9 OU . l 0210
3/ 14 99 .9 Oll .l 0 211
3/ IS 99 .9 016. S 0 21 2
3/16 99 .9 0 93 . $ 0 213
3 /17 99 .9 0 96 . 1 0 21 $
3/ 11 99 .9 018 .9 0 21 6
3/19 99 .9 094.6 0211
3/20 99 .9 10 9 . 8 0219
3 /21 99 .9 11 3.2 "'.3/22 99 .9 069 .2 0 28 1

"" 99 .9 061.3 0 283
3/ 24 99 .9 OSl .l "M
3/ 2$ N.O. 0284
3/ 2t- N. D. 0284
3/ 21 N. D. 0284
3/ 28 N.D. 0284
3/ 29 N. D. 0284
3/30 N. D. 0284
3/ 31 N. D. 0284

Ga o.. l t l c Mea. - 72 .220
S unda t d Dn . la l l on •• 1 .4 92
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STATI ON, Pu " b l o Ci ty / Co un t y lie d 111 "",
STAIT II:lNm, Apr il sroe ,um" April

"'><T "."'" """"- "".'m OPERATION TIlATiON NUHllU

'" N. D. 0 28 4
m N. D. 0 28 4

'" N. D. 0 284." N.D. 0284

" , N. D. ' '''". N.D. 0284

'" N. D. " ..". N. D. .'"'
'" N.D. 0 284
4 /10 N. D. 0284
4/ 11 N.D. 02 84
411 2 N. D. 0284
4 / 13 N.D. 0284
4 / 14 N.D . 0 284
41 15 N. D. "..
4 / 16 N. D. " ..
4 111 N. D. 0 284
4 /18 99.9 057 .2 OSH
4 /19 99 . 9 060 .8 05 23
4 / 20 99. 9 1 13 . 3 OSH
4 / 21 99 .9 113 . 1 OSH
4122 99 . 9 051.2 0527

"n 99 .9 060.2 (1 52 1

4124 99 . 9 on .1 0 530
4125 99 .9 lH .6 OSH
4 / 26 99 .9 190 .1 0 532
4 /27 99 . 9 066 .1 0533
4 / 28 99 . 9 094 .6 0535
4129 99 . 9 OH.9 0536
4130 99 .9 (113.5 0531

G"_" t r i ,, lien - 69.101
Sta"d" ed D..' h lto.. .. 1. 9 51

1"



STATION: P• • bl o Ci t, / Coual, U.. It.ll ....
STAIIT llONTII : ' s, sroe~, ."

m ", Pl:::RcrNT ('U;q'l\l- PAPER
DAn : OPt'JlATJON 11lATI ON NtIMllU

'" ~9 .9 011.9 OS39

'" 99 .9 NO , . 0"0

'" 99.9 035 . 1 0 541

'" 99 .9 0 29 .0 OHl

'" 99 .9 009 .• os••

'" 99 .9 026 .1 OS. 6

'" 9 9 . 9 0.2 .6 osn
s" 99 .9 06 3 •• 0 ' 48

'" 99 .9 069 .1 0 '"
Sil O N.D. 0 54 9
5/ 11 99 .9 063 . ~ ll,,2
S /12 99 .9 077 .S 0 "3
S/ 13 99 .9 OS7 .3 os,.
S/14 99.9 08S •• OSSS

'/1' 99 . \I 08' • \I 0" 1>
S/ 16 99 .9 193 .0 OS31
S/11 99 .9 051 .8 OS38
3 / 1 j( 99 . 9 0 '6 .3 OS60
S / 19 99 .9 0.' .1 o,u
3 /2 0 9 9 .9 04 3.2 OS"
S/ 2 J 9\1•9 0 31 . 9 0 359
31 22 N.D . 0 359

"n 99 .9 161 •• .."
Sl H 99 .9 0 9S.9 .."
Sl 2 S 99 .9 07 9 .9 .."
"" 99 .9 0 92 •• .."
Sl27 99 .9 029 •• " S<
" 21 N. D. .. S<
" 29 N. D. .. s<
SilO N. D. " S<
"31 N. D. " S<

G"_et d c M. ... . Sl . ~O

St • .,d. rd O"yl.t ' o., .. 1 .91 9
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STATION: Pv~b1 o CitylCovnty lluH h Il ~ pt

START 1hN11I: 3 M ' sroe MIHl1I : 'M'
START ...rna C<M DI- PAPEI.
DAn: Uf'EaATiON DtATIC»i NUJalER

." 99 .9 0 28.0 o."

'" 99 .9 OJ) .9 .m

'" 99 .9 019 . 7 c..,
.f< 99.9 05 1 .0 06 68

'" N. D. 0668

". 99 .9 014 . 2 ....
'" 99 . 9 0504 .11 "'''." 99 .9 07 1 . 1 "'"". 99 .9 0 93. 8 06 19
6 / 10 99 .9 114. 2 ""61 11 99 .9 073 .2 " "6 / 12 99 . 9 089 . 6 ""6 /ll 99 .9 07 1. 6 "'''61 14 99 . 9 014.8 0684
6/H 9\1.9 0'17 .2 0671
6 / a 99 .9 0 90. 7 "'''
6 /11 99 . 9 079 .9 " ..
6118 99 .9 066 .7 " ..
6 /19 99 .9 138 . 9 ....
6/20 N. D. ....
61 21 N.D . " ..
61 22 99 . \I 100.8 " .."n 9\1.9 JCl1. 2 ....
612.4 99 .9 089.8 06 94
61 2S 99 • \I 07 7 .2 069S
61 26 99 .9 0 87 . 6 ....
6/27 99 . 9 0 73 . 8 " ..
6 /28 99 .9 06 1. 3 ....
61 29 99 .9 0 99.7 0700
6 /3 0 99 . 9 06 4.4 012 5

G~o.ctr i e Ne a . - 12 . SH
S t . Dd. r d D.~iat i oo •• 1 .•7S

' 69



~"-ATJ(IN , " u bi .. C"ll y I C.,,,nt y lIu l lh ' 1<01'1

STAltT MIN11I : J " I Y STOP MJN11l: J u l y

mRT Pl::RO'.NT "".,,.. PAPU
OAT'f. OPERATION ll'An ON ,.,"',.
'" 9 9. 9 060.9 072.
712 99 .9 0950S 0723,,, 1111 . II 078 . 1 0 1 21

'" l1li . II 0 1111.0 0720,,, 99. 9 0 9 9. 1 Olll

'" 99.9 OH .S 01 11

7" 99.9 OlJ . I 0116
, /0 911 . 9 078 .3 OTIS,,, 99 .9 035 . 1 0 1 13
1 11 0 99 .9 0 51. II Ol U
TI ll "" • 9 061 . 2 01 11
lIll "" • 9 072 . 9 0109
Tl U 99 .9 ORl.9 OlO a
Tl U "" •9 0 81.3 '''''1115 99 .9 OS3.1 ""Tl I6 99 . 9 056 . 2 0702
1I n 99 . 9 060 . 1 070S
1111 060. 1 0105
7119 99 .9 052 •• OlOJ
lI I0 99 . 9 0 51 .6 1162
lI ll 99 .11 0)1 . 1 126 0
7121 99 . 9 OH . 2 U S9

"" 99 . II 039 . • 11 9.
712 . 119 •II 07 5.. H iS
r ru 99 . 9 100 .S 115.
11 21> 911 •II 0 91.S U SI>
lI 17 119 •II 103 . 11 1191>
7 /18 99 .9 OSS .11 U SS
TlzlI l1li .9 OS' . O U H
1130 99 •II 051 . 2 12 52
7131 99 . 9 0 55 •• 1251

Ge"..e u ie Me u • 6 5 . 7 57
S h nd. r d ll. " h t l on .. 1 . )17
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STATION : ~uob lo Cl l y /Cou.ly Hu lt. Ilt' p l

STAIIT IIIIN1l1 : A_,u ' STOP "WIll : 4_ , o H

START I"ERcmT """",- .....".". OPHlATION n ATION "".."." 99 . 9 06 7. 3 12 49." 99 .9 042 . 5 1248

'" 99.9 0 26.1 1247

' f< 99 .9 047.6 114 5

'" 99.9 050.8 12 43

." 99 . 9 059.5 1244

.1> 99.9 063 .1 1241

". 99.9 074.7 '"''." 99. 9 06 9 . 8 1239
11 /10 99.9 078 .4 1238
8 /11 99 .9 06 6. 8 1198
81 11 119 . 9 057.5 1237
11113 99 . 5 10 5 .4 1236
8/ 14 " .9 0 84 .3 "...
8/ H 99 .9 101.4 u n
8116 99 . 9 083 .9 123 0
8/17 083.9 123 0
8/18 083.9 1230
8/19 083. 9 1230
~/20 083. 9 123 0
8121 99.9 096 . 9 122 7
11/22 99 . 9 062 .5 1226

"" 99 . 9 083 . 1 1225
1124 99.9 072.0 1224
8125 99.9 056 . 4 1222
812~ 99 . 9 075.5 12 21
8f27 99 .9 06 5 .7 1220
8/21l 99.9 055 .1 1218
81 29 99 . 9 0 47.7 1199
8/30 99 .9 051 . 3 12 09
8 /3 1 99 . 9 0 54 . 5 i ret

Ge~tr ic Wee•• 67.216
Su .derd ne.lali on .. 1 . 340

HI



STATION: Pueb l o Cl t y /Coua ty Hed tb Dep t

ST ART 1l0NllI : So p t ...t-e r sroe ""'"' , Septe.,ber

"'''' I'F.RCFJIT CUliCEN- PAPER
DAn orERATION 11lATiON NUIOlU.n 99 .9 080 . .. .>0.
m 99 .9 0 8e •3 ".
'" 99 . 9 061. 1 1200./. 99 .9 017 . 8 1216

'" 99.9 OIlS .s 1212.,. 99 .9 081 . 3 I2U." N. D•./ . 99 .9 0 " . 1 12 01.,. 99. 9 0 89 . 0 1201
9/ 10 99 . 9 OU .6 12 10
9/ 11 99 . 9 lU . l 12 11
9/12 99 . 9 10 0 .] 126-4
91 13 99 . 9 on .3 1265
91 U 99 .9 116 .2 126 6
91 U 99 .9 0 9S . S 1261
9 / 16 99 .' 0 19 . 3 1211
9/ 11 99 .9 OS6 . 3 12 70
91 U 99 . ' Ul .' 1211
911' 99 .9 066 . 6 u n
9/ 20 99.' 066 .J 12H
9111 99 .' 0 81.7 121"
9/ 21 081 .1 1219.n, 99 .9 10LO 12"
9/H 99 .9 039 . 0 1215
91B 99 .9 0.t8.8 1218
9/ 16 99 .9 013 .3 1281
9/11 99 .9 100 . 0 12U
9128 99 .9 10 8 ." 1281
9 /19 99.9 106 .0 12U
' 130 99 .9 011 8 .3 1286

G. _ o t r t .. lien .. 8L8" 9
S U Dd . r d Dowhtloe ,. 1 .3 0 9



STATION : PD~bI D Ci tr /eo.. t r n.. l tl "'''
ST ART JlJNTU : Octobe, STOP lDNTH: Octobe r

START PERCENT CUNC!iN- PAPER
DATI'. OPl!kATION 11I.ATION NUNllER
10 / 1 99.9 14 1 .1 153 6
10 / 2 N. D.
10 / 3 /11.0 .
10 /4 N. O.
10" N. O.
10 /6 N. D.
10 / 7 N.D .
1 0/8 N. D,
10 / 9 N. D.
10 /1 0 N. D.
10 /11 99 .9 lllO .$ 12 89
10 /12 9 9 . 9 094 . 9 12 93
10/ 13 99.9 12 2 ,3 12 91
10/14 99 .9 123 ,6 1288
10/15 99 .9 169 . 7 1295
10 / 16 9 9 . 9 221 . 3 u n
10 /11 99. 9 146 . 2 "..
10/11 99 .9 13 9 . $ " ..
10/19 99 .9 14 $.7 ""10 / 20 99 ,9 177 . 1 1$81
10/ 21 99.9 023 . 1 1519
10/22 99.9 0 29, 1 1 518
10 /23 99 . 9 077 . 4 15 77
10 /14 99 . 9 0050 . 8 1$15
10 / 2 $ 9 9 . 9 0 4$ . 4 1$12
10 / 16 n .9 0 81 .7 1511
10/21 99.9 0 93.9 1$ 10
10/21 9 9 .9 07 3.7 1568
1 0 / 29 99 .9 114 .0 1$61
10130 99.9 08 • • \I 156 $
10 / 31 99 .9 0 9$ . s 1564

6 • .- t ,l" I UD · 97 .0 053
St • • d.,. De"hllOll .. 1. 791
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STATION : Puebl " Clty/ C"un t y Hu It" Dept

START MONTH: N·Jv e..ber "'" MONTH: N<>vcmber

START PERCENT CONCEN- PAPER

"'" OPERATlON 11lATlON NUI.lBER
11/1 99.9 117 .3 1563
11/2 99.9 128.1 t ssc
11/3 99.9 068.9 1559
11/4 99.9 097.8 1558
H/5 097.8 1558
11/6 99.9 lOti .6 1556
1117 99.9 122.7 1554
11/8 99.9 142 . 3 1552
11/9 99.9 Og6.5 1550
11/10 99.9 044.4 1550
11/11 99. 9 026.0 1549
11/12 99.9 038.7 154 8
11/13 99.9 047.2 15 46
11/14 N. O. 15 46
11/15 N. O. 1546
11/16 99.9 14 3 . 9 15 45
11/17 99.9 1 13 .3 15 4 4
11118 99.9 071.0 15 41
11/19 99.9 022. 1 1540
11 / 20 99.9 027.7 1537
11 / 21 99.9 05 4.7 1 50 g
11/22 99.9 067.5 1509
11 / 23 N.D . 1509
11/24 99.9 054.4 1510
11/25 N. D. 1510
11/26 N. D. 1510
11/27 N.D. 1510
11/28 N.D. 1510
11/29 N. Il . 1510
11/30 N.D. 1510

Geo lletric Me a n . , 6 9 .4 86
Standard Oe vi .t i "n ,. 1.780

174



STATION : I' ae b l o City / Count)' lleel til Dep t

ST.uT Jil)NI1! : !leu.ber sroe ...,., Deo _ be.-

mn "'",'" CGiCEN- PAPER
,m OPf.RATJON 'BATHIN ",,,,,.
1211 N. D. 151 0
1212 N.D. 1510
12/3 N. D. 151 0
12 / 4 N. D. 1510
12 /5 N. D. 1510
12 16 N. D. 1510
12 /7 N.D. ISl a
12 / 8 N. D. 1510
12 /9 N.D . 1510
12110 N. O. 1510
12 / 11 N.D. 1510
12 /12 N. D. 1 510
12/H N. D. 1510
12 /14 N. D. 151 0
12 /15 N.D. 1510
12 / 16 N. D. 1510
12 /11 N.D. ISla
12 / U N. D. 1510
11/19 N.D . 1510
12/20 N.D . 1510
121 1 1 99.9 101 .4 IS20
12 / 22 99.9 I U . 2 1521
12 / 23 n . , 073. 1 152 2

12 /24 n .9 046.' 15 24
12 / 25 99.9 050 .0 1525
12 /26 99 . 9 liS . 2 152 6
12127 99.9 193 . 3 1528
12/28 99 .9 077.0 1 ~29

12 /29 99 .9 041 .4 1S3 0
12 f)0 99. 9 021.6 I H2
12 /31 99.9 022 .7 1S33

Ceo_ u ie •• •• a U.925
S t • • d • .-d !leyi. ti on .. 2 .0 0 3



STATI ON : Puebf . Cit y / County Hea l th Dept

START MONTIr : J " ou ary :"" 0 1' MONTI! : J anuary

START PERCENT CON CEN - PAPU
om Ol'ERATlON lRATION NUMIlER", 99. 9 07'.9 "",,, 99 . 9 07'.7 193 0,,, 9 9 .9 0 92.6 1931". 99 .9 032 . ~ 1933" , 99.9 Olll .8 1934,,, 99.9 on . 6 1935,,, 99 . 9 117.1 1 93 6,,, 99.9 14 3 . 8 1 938,,, 99.9 123 .7 1 93 9
1/ I o 99.9 179.0 1940
1 / 11 99. 9 13 7.0 l U~2

l:~"",etdc Mea o ., 92.313
Standa rd Oc y i a t ; oo " 1 .623

176



STATION : Pueb l o City/County lIu l t b Ile p t ( di ro~ t lona l )

",n ...."'" (UH1:Jl- PAPU
DAn: DPUATION ,..m~ Nl!JlBf.!.

'" 11 .6 158 . 4 00$9

'" N.D.

'" 01. 1 042. 4 ,0<>,
2/ 12 03. 1 176. 6 0011
2/15 14.6 077 .9 007'
2/ 11 39. 4 0 82. 8 0078
2/ 20 N. D.

"" 0 1.2 N.D.
2126 01 .1 019. 0 02$4

li• ..-tric .CaD • 71 .806
S tanda r d De~ i a t t oD ,. 1.035

STATION: Puebl o Ci ty/County Iln lth D.pt ( d t rr~tlona l)

START l«.fn1I : Ma rch sree """", .nc b

,,~, .... cser """"- PAPER.
DAn: OI'ERATION nATION ""."
'" 11. 9 0 12 .S OHS
7/. 32.8 092 .6 02H
7/ , 22 .9 101.2 02 62
3/10 62.8 0 49.2 0266
3/ 13 48.0 0'3. 1 0269
)/16 02.4 N. D.
3 / 19 .... lS6.0 0211
3122 19.9 0 $7 .9 ""3/2$ 10 . $ 038.4 0 286
3128 02.2 N. D.
3/ 31 23 .1 068.4 028'7

lie o• • t r l c M.a. • 51 .BS3
Staod a rd De v i ati on ,. 2 .04'



STATION : Puebl " CH,/C"..... I' nu llh Depl (di rectl " .. 1l

STOP N:lNT1I : April

.-un

""ets
".
'"4 /12
4/lS
4118
4121
4/24
4128
4 f 3 0

Geo.e l ti ~ N. on •
Stondo r d Dev i a ti on 10

PUCfNT
OP£aATION

10 . 4
21.2
20 .S
H .9
10 .1

S4.32 9
2 .9S2

00;<»

nATION
N. D.
N.D.
N. D.
N.D.
N. P .
ees . 1
080 .S
104 .0
084 . 1
007 .9

PAPER
t.lIl11fJl
0 281
02 81
0 217
02 81
0 217
0 5] 2
05]6
05]9
OSH
csae

STATION: Pueb l< City/County lI.alth Dep t (dinctiona l)

START ~tIN11I : May STOP ltlNnl : May

START
DAll'.

'"'"'"SI I2
Sits
SfU
S/ 21
S IH
Sl 21
S/30

Ge.... t rie MeaD ·
StoDda rd De"hliOli Ia

PUl»IT
OPF,RATION
41 .9
U . 2

11. 2
)9 .1

21 .2S6
). 44)

""

OONl"EN
nm""
028 .7
OOS.O
N. O.
N. O.
N. O.
N.O.
N. D.
0 94 .S
~ .,

N. D.

PAPER
NUIOIUt
OH2
OH '
OS.S
PH S
OHS
OHS
OSU

~"
~"
~"



STATION: P~eb lo Clty/County Uulth llept (d lnctl ou l)

START ~lN1lI : 'b. sroe 111Nl1l : 'b.
STAIIT ....= ""rn;- ''''''llAn . OPUATI ON 'mATION "tJlIl;ER

' f> 21 . 1 N.D . o."
Of ' 41 . 9 N. D. .."Of . H . 3 H. D. .."
6 /11 31 .3 N.ll . .."
6/ 14 33 . 1 N.ll. 0623
6 / 17 26.8 08 4 . 1 0670
6/20 28 .7 11 2,8 0672

"" 42 . 1 N. D. ..n
6 / 26 29 .0 N.D. .. n
6129 21 . I 0 81 . 4 010 1

Ge.- tt Ie Me n .. 91. 143
Su nd. t d De"i . U o n .. 1 . 197

STATION : Pub l o Ci t y/ Co.... l y 11.. lth De p t (direct i o nal '

STAlIT I«JHTU: hi)' sroe IkJHTU : hI)'

'U" """" ""om- PAPER
DAn: OPERATION n:ATlON "'".""'" 32, 8 N. D. 07 01

'" 32,0 N. [I . 010 1

". 11 .0 106 .0 0114
7/ 11 26. 4 0 90 .J 0110
7/ 14 0 90 .3 0 71 0
7/ 17 24 . 9 066 .4 07 04
7/20 22. 8 N.D. 0104

"" 27.0 N.D. 0 70 4
7/21> H . 5 N. D. 0 70 4
71 29 29.6 N.D . 0704

Ge_e l tle Meen • 81 .0.lA
S t~n de td [levl .t l on .. 1. 216



STATUJN : P"cbl .. Clty I C"u.nty Iln ltk Oept (d i u Cl l.c naO

ST ART .IIINTll : ""."at srce .111N'lll : All.u t

START """'" ~~ ,"'.
om OPERATION nATI"" "",,.
.f> 10 .0 071. 3 1250
.f< 12.1 0720S 12 '"
. /7 H." OIlS .0 12 41
1/10 21. 1 0 91 . 3 1191
8I B I9 .S 12 0 . 1 I2H
1/ 16 22 .S 101 .4 12 29
1/19 101 . 4
81 22 IS .1 103 .0 1221
8I 2S 21 .2 062 . S 1221
81 21 220S 060.1 1219
liB 10.S 10 0 . 4 1201

«e_lde . ... . 16 .222
Standa rd Dr. i. t l o • .. lo B S

STATION : Pue b l , . CUy lCo""ty Ilu l tll 0." Id ire~tica.l )

START )l1NT1\ : S.pthlber sroe IUNTll : Sep tnlbe r

on" PERlDlT ~~ ,"'.
om OPEJtATiON lllAnON NUIEFJI

'" l' . 1 N.D • UOI." 19 .2 N.D . 120.
• /D 19 . 1 140 . 2 1203
9/12 31.9 r aa •9 J 2J7
\l/ H I L l 0 93 .1 1269
'1/11 19 . 1 10 S .0 1271
'I f 21 36 . 2 099.6 ,,~

9 / 24 3 1.1 061.7 1277
9 /17 1507 113 . 1 1213
9130 23 . 4 130 .5 un

n e"",e tr l " ..... . I OS ,646
St.ed.rd D•• I . tl .. e ,. 1.2 93

180



STATION, hebl o City / CoWlty Unl U. De pt ( d ir . ~ Uo... 1l

!ITAIlT _lN1ll : O~ tob., r """ '""" , Octob. r

START I'I:::Krt'NT C~ n:N - PM'Ek
DAn OPERAT ION lllATWN NmfllER
10 1~ 2L ~ 1'4 . I "'"10 / li l l.6 167 .5 I5H
JO/9 28.2 IH ,4 I5H
10 /12 ILl 186 .s 1294
10 / 15 19.2 22l . 1 12 9(·
Jll /l8 4 ' .3 1 110.0 15 85
10/ 21 22 , I 0 36 .4 ""10/24 46 . R 066 , 1 I'"10 /21 21. 2 090 . 1 1569
10 /3 0 15 . 11 120, 6 1'66

Ge .,..trt~ M.... . 123 .'U
St ••d . rd De .i e t lo. ,. 1.159

STATION : Pue b l o Ci l y / Co .... t y !Jedt. Il.,pt (dlr .,cli o... I )

,"'''' PEIlCl:1'lT """"- PAPU
DATE OPERATION lllATION N1JMIlER
11/2 3 s •3 096 . 0 15 61
1116 3R .3 125 . 2 153 '
Il l. 20 .6 106 . 1 I5H
11 /11 11 .1 N.D . I H 3
Il/H N. D. 1"3
11 /11 3'-0 N. D. I5H
1 i 1 20 16 .0 062 .1 1507
11 / 23 26 .7 049, 4 131 1
11 /21> 18 .4 101 .0 1313
11 /29 26. 7 ll9 . a 1514

(i" l'DCt.l ~ I'n.. .. 89 .990
Ste.derd De.l et l o .. .. 1 .416

18\



STATION: Puebl o Ci t,/Coun ty llealth De p t ( d i rc cU onll)

START ~kJNnl : O. . . ..h. r STOP )J)NTII : De .... b . r

START PERCENT ('OIICEN- PAPER
DATE Ol'JiRATlON TRATION NU MllER
12/2 08, 1 N.D . 1514
12/ ~ 03 .0 0 92 . 0 IS 16
12/ 8 15 . 0 0 115 . 3 15 17
12/11 08S .3 1 ~ 17

12/14 17. 3 1 21 .2 1518
12/17 11.4 14 8 . 8 1512
12/ 20 3~ . S 139 .0 1519
12 / 23 21.8 OS3.2 1S23
12/26 06 .8 273 .1 1S27
12129 03. 7 OS2. 0 I SH

Geo... tri. M. an m 10 2.671
Standard D.vl a t i on " 1 . 6 87

STATI ON: Pu ebl " City/ County lIulth D.pt (d i re cti onal )

START MON11I : J .,nuary STOP MONlll: J a uu ary

"'AA'DAn:

'"</ .
st t

G.omctric ~l. a n ..
Ston dard Dev i a h on 10

PERCENT
Ul'JiRATION
06.2
16 .7
07 .9

99 . S5 7
1 .701

181

CONCF.N

lRATlON
09 8 .6
05 8.8
170 .2

PAJ'f:R
NU ~nIF.R

1928
1932
1" 37



APPl tlOU D:

YlARIY T~P W NC U.1 RA TlO" Pl(Jl ~

[ I PHO CHy/ County He~ lth neoer teent ~f.'cu r ity ~o luntef.'r rtre Depar t _ nt
s t a tton. st ~ti o n .
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Pueblo City/CGllnty Healtb DepoIrtllent
vte tion ,



APPENDIX E:

YEARLY WI ND RDSE PLOTS

,
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Fig ure E1.
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'~hO UP

Wind rose for Colorado Spri ngs Health De partment s ta t ion.

!B6



w

•
I

s

Fi9 ur e E1. \II iM rose tor Security Fire Oe pdr~n t st dt lo n.
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Fi gure E3. Wind rose fer Fort Cdr son Communi ty Services Bui lding stdtion.
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F19ure [4 . ~lnd rose for Rod and Gun Cl ub station,
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f l g ~re E5 . Wi~d ~se for For t Carson Tank Table s tat io n.
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