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WaTER SLIPPLY AT LOS ALAMOS DURING 19ED

by

W. . Puniymun and Max Macs

ABSTRACT

The munlcipsl and Indwyirlal waver supply for Loz Alamos dering 1980 consised of
1567 % 1P gal Froes welks in three fizkds and 32« 10° gal from the gallery in Wairer
Canyon. Anciher 0.1 % (0" gal of water were punaped 10 waste during iesting of Well
LA-S Abowt 540 x 10* gal of waser fram Guaje Reservole and 23 ¢ 10° gul of waler
fromn Loa Adnonos Reservoir were used foe BrEgation: thus, v (06al use was abou 606
A 10 gal. Waner kevel trends in the welly were 9 aoticipalsd uncr curment procluchion
porsctices, Well ad distribution symem rehablication showld be eontiued. The
rehabdlluion of the older wellt amd drifing and devsjopmetn of new wells (PM -4 nom
bebng drilled) are oecestary bo ergure oo odeguars ead relabl: weter yupnly for
municipal and induatrlal use a1 Log Alwmos. Chentical qualty of water froom the wells
el datribtlon system s in compliance with sate sod Federal regulations related o

rundcpal use,

1. INTRODUCTION

This report summarizes pumpage and aquiler comdi-
tions for wella in the Los Alamos, Guage, and Pajarin
well fiedds (Fig. 1) These wells supply most of the water
poed For mumchpdl and mdusinal pocpos2s in Los
Alamas amd [he Los Alamos MNationad Laboraiory. The
gullery an Woter Canyon supplies (he balance o the
sysiem, Also ingloded i 3 sumnmeary of sucliece wiler
from Surje pid Los Alamos Reservairs wsed For irriga-
uon. Chemical queliy of water from the wells, galery,
amd surface water sourges is also included in this epart.
This report is g joint #lfon between Group H-2 of the
Laboraiory and the Utikiries and Enginesring Bivisson of
ihe Zia Company [Ziz L/EY [ purpdse i3 rg ensere 4
condinuing hiswrical recand and 10 provide guidance fit
managamenl of water redource: and long-range planmng
for the waler Supply systém. One fummary reporl amwd
ning annuad reports havs been isswed 25 the rgsult of

(hete studies. " The eleventh repon extrapolanes water-
keved rends in the well felds o 1983 under cumrent
producrien. "'

The Zia U/E, the Department of Energy (DOE) sup-
porl coniractor al the Laboratory, mainigins and
operares U water supply system. Waier is pumped from
wels, thraugh transnission lmes, and Jifted by bodstar
pumps inbd reservoies For storage and distribolion to Une
comnmndy and Laboralery areas {Fig. 1T Water from
the gallery Tlows by graviy thegugh a mscrodilier station
amd is pumped into one of the sysem reservonrs for dis-
Iinbwtion, Zia U/E maintains monthhr records of hours of
operation on each well, along wilth daily and monthly
production records, bMonthby average nonpumping and
pumping waier levels are computed from  airline
pressure data recorded continwously at each well, These
data provide inpuil For calculatiog pumping ratcs. draw-
dovn {difTerence Geroeen AONPUMMANE. B0l pPUMpING



Fig. !, Locotion o well fletds, sopply wells, mnd gooliony worter supmly.

water [evels), specifle copagity (pump rale per wng draw-
dovm), and other wellficld stanistics ciuded in this
TEpOTh.

Hrdrographs haive besn prepared for one observanan
well, 1 standby supply well 15 supply wells, andd the
gallery i Water Canyon, The Iydrographs for the wells
ahow annual nonpumping and pumping waler kevels,
spécilic capacity, and annual pumpage hor the yéars dur-
ing which (he wally hava been in production. The
hydrographs for the gaflery presemn annual prodiction
and b anngal awverage Jdischarge racep Appendin A
contains basic pamping 2nd procecikodt infoemagon for
each supply well and gallery annually for the period of
mecord, Chemical quality of water foom wells, gallery,
distribution sysicmg, amd pmservoirs is shown in Appen-
dix B,

Il. WELL-FIELD CHARACTERISTICS

Producuion from (e three well fiekds mcressed 160 x
M%gal. From 1407 x 10 gal In 1979 10 1567 x 10" gal in
1980 (Table 1k The months of eaviest pumpage io 1980
wore June, Jaly, and August. The production during

thess months was 633 % 10" gal, Iecreasng from
824 3 L0® gal for e similer persod io 197, The months
of least pumpage were Febreary, March, and Deosmber.
The production far ihese three monihs was 264 = 108
gal, up from 255 % LO* gal For the similar pericd in 1979,

The difference in demand for periods of hepvy-fo-light
producton {sumirer fo winier} i rainky the gse of water
for lTawm and yard irrigation, A% a resull, thr water kvels
in ine wels Ruciuate with prodoction. The highgst water
kvely were during months of kagt pumpage (Febreary,
March, and Decetber), whereas the lowest water kovely
were duning months of greqiest produsipon (June, July,
and August),

The projected demands for waier for the Laboratory
arwl communily were made for the period 1981 inrough
LoSD based on pasl production (Fig. 1) The projection
made in [973 of production [973-79 wras above the ac
tual production. For sxampl, in 1999, ihe projecked
production was dbout TA0 x P gal sbove e aclual
production ™! The projecied demand 198E-90 shows
an anmal ncreaze of abaut 25 10 gal.

The actual anngal warer use s varakde, dependem
mainly on Uk amount of precipilallon seeurring durng




TABLE |

FRODUCTTION IN MILLIQNS OF GALLONS
FROM WELLS AND GALLERY
1947- 1900

Los Alsmos Guafe Pefardic  Water Canyen Production

Year Fild Fheld Flheld Gallery Toual
1947 147 0 0t B4 231
48 id 0 LF 7 ELY |
190 KLV e 0 0 92 nd
1950 47 3 0 -2} B
1951 2 L 0 L} B
195 4R 350 0 L1 Bdé
1933 dag ¥ 9 1% LA
1954 ABG Ly? ] L Ll o
1955 LLHE 315 F i3 413
1956 437 05 0 21 LT
1957 A5 LY 0 a0 164
1958 m a5 o i B2t
1959 %I d7E 7 5 $i3
1960 510 533 o 41 biitL
1941 54§ b2d 0 4 1224
19452 513 597 L &1 1441
1963 539 fad 0 L] 1244
1964 627 L o 43 1337
L3463 447 571 5 n 1159
1965 4350 613 127 2 1272
1947 Frl) Al 481 L 1374
1048 345 74 L L) 43 146§
1945 33 335 g 1 1413
9N J&0 433 393 G Id$3
1971 412 434 657 I | 390
1%12 Je0 467 ot 40 1347
191 L1 s GBS 49 L6135
1974 354 433 02 - 35 %1
1975 356 431 T4 42 1578
1%6 343 Lk a7 41 1752
1%77 KEL LE &4 57 1§31
1578 a3 duld &0 45 L4AL
1570 139 456 6ha 44 1451
1980 KE 485 T3 32 110g

Tedal 13 B3 14 0¥ ¥ 3 | 810 3 i
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Fig. I Waoier pradureton aed ute FO47-580 and projecied demand |95 51

(e summer. The precipitabon reduces the amount of
pumpage requirsd Tor lEwp and vard irdgstion.

The peak demand period (or 10EG wes for the 33-day
pericd of June L3 through Taly 18 when pumpage was
260 x 10" galor sbow 8.2 x 10° galiday. The peak de-
mand perind was skightly less than a similar period in
1976 (Tabke 1)

The wual production from (e well Gebds ard gallery
simee 1247 has been about 19 296 x 10* zal OF ths,
wells have produced 3T 486 x 10F gal or aboul 95%
{Tabbe 1), The snual production for 1980, pér cent pm.
page by well lields, and par genl pumpage by individual
wrlls are given in Table II1, The average aonual pumping
rates for ndividya| wells for e perigd 1973 through
1980 are shown in Table [V,

A, Los Alamos Fleld

The Los Alamos well Neld is composed of sx suppby
wellz and ome observation well. The praduction in 1980
was from five supply wells. The saath is on Aandby stalus
for emergency ase only.'’ Pumpage from the feld in-
cremsed 50 x 10° gal from 2% % J0* gal in 197% 10 329
X 10° gal in 1980, The Tiald produced about 21% of Lhe
towal producticn in 1980 (Table 11}

Aboyr 2% of the production wis fredm the lower par
of the Nield [LA-IB, LA-Z, and LA-3}, and abous 50%
was from the upper pant of 1he Neld {LA-4 and LA-5)
The increpaed produclion in 1980 when compared (o

that of 1979 resulied in slight declings in the annusl
waler kevels o ol of the wells {Figs, 3 through ¥ The
distribatiot of pumpags (4084, bower Teld; 0%, upper
fickd} results v uniform walér level decBnes thivughout
the Meld. The distributlion of pumpage in 1980 from the
wndividusd wedls has reduesd sxceczive waler bevsl dechine
m the lower pare of the well Pedd

Well LA-6, pn siandhy siaigs, pumped about 0.1
[0* gal for gesung and pomp mainkenance duripg the
vedr. Water was pumped 10 wagie, nod inda the sygtem.

The annual average pumping raes rom e five
producing wells decreased about 132 gpm.- from 2196
gpm oin 1979 to 284 gpm i 1980, The pumping rate
decline it due o decline in water Jevals cawsed by ine
ereased priduction from the fiddd in | 9B whén com-
pared to 1970, The spenilic capaciies of the wrlls
showed no significant change in (9230 when compared to
the 1913 daja.

E. Guals Well Faeld

The Guire Well Ficld is compased of seven wells {Fug.
11. The pumipage frém the Reld increased 2% 0 19" gal,
from 436 » 10% gal in 1979 1o 485 > 10* gal in 19840
(Tabke 1} The fidd produced sbent 30% of the wtal
producteom in 19RO [Table 110).

Water levels responded to amount of pumpeage [Figs.
ID through 16} Producien From wells G-, G-1a, G-2,
G-5, and O-6 ineréased in 1980 wisn compared w the




TABLE i

PEAK DEMAND FERMWDS

1976-1%80
Demand Period
Jume I10- May 21- June % July 24 June I5-
Juby 12 June 15 Tune 20 Aug. T iy 18
1974 [} 1978 1978 1980
Mo, of Days a2 L9 it 13 n
Total Production 0 0F 1MW R 1w It 1S x 100 265w 104
{gal}
Ave. Daily Proguction 93 % 10F T8« 10F  74x10°0  TIn  R1x 1)
(gal}
No. of Brays Exeeeding
(gal)
Ll pot 4 2 - —
L i 3 4 . - 7
8w At 4 4 7 4 I
R 3 i 8 & f
<7 w ot i 5 5 5 5

production in L9979 As g regult, waner levels were slighthr
bower in 1980 than in 1979, Praduction from wella G-3
and 3 decrcased in 1980 when compared 1w 1979
Water bavels declined slighily im well G-3 as the resolt of
pumpage al G-I (imerlerence), and ross aightly v G4

Well G4 was taken put of fervee in August 1550
when the pumping race declined o aboul 3125 gpm, The
spesific capaciy remained about the same af 1.3 to L5
gt of drawdown indicating caceseive wear of the
Pt .

Well G-5 was oun oF gervice in January because of
clecivical Mnlure of conmectors imle the submersible
piemy. It was put back in service in February at & pump-
ing raté of abeut 526 gpm, Hydrolopic characienstes of
the wedl did ¥od change in [9B0 when comparsd to dina
from 1970,

Wall G4 waz ol of servies Adguet 1979 through
May 1980." The well contmeed 10 pamp # lacge amcun
of sand and gravel pack after the well wak pul back iBIg
operain, Doring the remainder of 1980, Jove through
Detemter. the average pumping rile was about 3
gpm, sbow 1he same as in 1977 when the pumping rate
began Lo dechine, Specific capecity of the weB dedlined

pboy 48 gpmTt of drawdown from 4.2 in 1978 w0 3.3
gpirTt of drawdown in 1980 edicating detcroruuon of
the well.

The aversge anmuoal pompiog rate of the wells i the
Gl declined 115 gpm Irom T30 gpm in 1979 1o 26635
g in V¥ED. The lacgest decline avcurred in well G-3of
about 83 gpm from 1979 1o 1980, Specific capacily ol
wifl G-3 also declmed about | gpmell of drawdown lrom
1570 to 1980. The dava indicars both wesr omithe pump
and delerporanion of |he well. The darmags may have been
tausad by the back-Mow preventsr pol chsing properly,
thus the well was reciving drainages from orangmssion
line or pumpage from the ofher well o G-} was oo in
operetion.

C. Pajario Wl Fidd

The Fajerie Well Ficld s composed of three wells
iFig. 1% The pumpage fram the Aeld increased BI x 10F
galirom 663 % 10° gal In 979 1p 743 x 10 gal in 1980
(Tabks 1), The Reld produced 4 T5% of the todal production
in 1RG0 (Tabke i1}



TARBLE M

PRODAUCTION PERCENTAGES, 1930

Produciioh i Per Cent by Per Cent by
Millios Gl Well Fleld  Total Production

Lox Alamos 'Well Fizld

LA-1 00 o o
LA-LE &2 0 1% d
LA-2 314 10 3
LA-] 35.1 10 2
LA 115.1 34 7
LA-S 922 77 6
LA-5* 0.1 <l <l
Subtaial 3344 100 21
Gunje Well Field
G 64.1 14 4
G- FA 10,2 T 6
G2 914 19 5
a3 GlR - ] 4
G ia 7 pJ
G- 890 19 6
G-6 s 7 1
Subgal 848 L6 30

Pajarito Well Ficld

Pui-1 9.7 13 ]
PM.2 11N 55 26
PM-3 2344 32 13
Subtotal 7427 108 a7
Wt Cungrom Oalbory
Subiotad 51.7 100 2
Total (5084 . ' 100

"Well pumped to wasie,




TABLE 1¥

AVERAGE ANNUAL PUMPING RATE OF WELLS

AND DISCHARGE FROM GALLERY
19731580

{in gpm}

[E.2 8 1974 1975 1576 L%¥7? 198 1974 1360

Los Alaowos Well Frcld

LAl 0 0 0 0 0 0 0 0
LA-1B kLX) 540 517 52 11 P 548 56l 5o
LA-2 7 i 290 26T 255 Fz) 323 257
LA-3 kP L K | kYK 285 284 108 kL 300
LA-d L2 Lo L) 501 55 534 594 5EH 18
LA-} 450 250 4 5) 17 dGE 478 472 451
LA-5" 52 .2 531 112 0 0 L O
Subicnal 1T 2781 FWI 1610 X097 208 XM 1164
Cuiie Well Fidd
a-1 I3 s % 366 353 E R 3 Ky
G-1A 531 55X s19 ] i 0k 94 454 404
G-3 429 447 455 452 450 452 445 443
G-3 n T m 453 Aad 428 1x2 i
G- 204 14 116 n i s Fals Fill
G-} 541 544 b L) 536 4 538 23 517
Gob 64 160 4K 35 M 189 20 in
Subtoial Ty ITH] O ZB6T 991 Mad MBpR XTR0 2643
Praritg Wl Field
PM-1 459 a4 616 607 592 553 2 591
PM-2 tlgg 1341 1383 138 137X 1365 1362 1159
FM-3 1320 131y 12 e lade (308 13 17
Subictal JIBE 3% 3 M6 ITT A3LE 0 MY 3
Water Conyron Galkery
Subiotal 03 &1 a0 T8 14 24 24 &l
Total BRO0D B9 3999 DdR: BI2RE BRIR 3MY AXwy

*"Well on standby.
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Fig. 1. Awnual querage nonpumplng and  pamping
water fevels, annwgl average specific capacity,
and gonue! produeiion, Gugfe Well G-14.

Warer levals in wells PM-1. PM-2, and EM-3
temidined mbout che same an 1980 &% i 1979 (Figs. 17
through 19} Thers wat no slgmifican: changs m punping
rales or apecific capaciies in 1980 when compared to
PrEvEM YEars

M WATER CANYOQN

The gallery in Waier Caayon is deg aio the Bandsler
Tufl. which forms the surface mulcrops abong the moun-
tgins. The produckion from the gallery dechued 12 % 10*
gal, from 44 x 10° gol in 1979 6o 32 x (0" gal in 1980
(Table I The galery produced sbow 2% of the waler
supply at Los Alemo: during 1967, The annual dis-
charge for |98D was 61 gpm. down 23 gom rom e
1979 averape of B gpm (Fig. 200
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Fig, 12, Ananal grerage monpathpisy and  puping

waler fevels, annual avarage SOOI Sapaoiy,
end enrmeal praduriion, Gage #ell G,
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1¥. GUAIE AND LOS ALAMOS RESERYOIRS

Guaje Reservoir in Upper Guag Ceanyeo has a
capacity of 0.25 x 0% gal, with a drainege area above
the intake of 5.6 mi’, The raservaar is for diversion rather
than storage. as perénnial flow is maidaned by mpnngs
in 1 canyoh above Lhe reservoir. Walsr s conveyed by
gravy Mow theough about 6.8 mi of transmission Tine
for irigation of lawng and chrubs at the Cumbees Ir,
High Schoul ar Guajes Pines Cemetery, The bne from the
TEsErvisr 5 il connectad o the momikipal distribution
systern. The amoum gyed for irnigation in 1980 was 3.0
A |0 gal. an increase of 1.3 & (0" gal from 3.7 x L gal
used in 1979,

Les Alamos Reszrvoir in wpper Los Alamos Canyon
has w copacity of 13,4 % 10" gal, with a drainage area
ghove the intake of 64 mi'. The resecvowr s used for
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Fig. 13, Amuual everage mospumping and  pemping
waier feeely, annual owroge specific ropacity,
and qrnsel prosfaction, Guqfe Well -4,

sworage Bnd recreation. The water i conveyed by gravity
Now through sbout 2.4 mi of Iransmigsion line for Wrriga-
tion of fawng and shrubs o the Los alpmos High School
and hesa School, The lmee from the ragarvgie is not con-
mected 4o the menicipal distributdon syaem The emoan
used for imigation in 1980 wag 2.3 5 10" gal. an morens
of 1.0 % 10* gal from 1.3 x 10* gal used in 1575

¥. QUALITY OF WATER

The quality of waler |5 momilored to determine i 1he
waker from 1he wells meats Siate and Federal require-
menis for municipal supplies.?-" Waer samples are
colleoied af the wellwad and #U sy sations oo the dag-
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Fip. M. Annsal cvercpe Acnpamping and  pamping
wirier [pvely, omanal awpragr tpee]fie capacity,
and guiney produciion, agie el O-F,

wikution (Tive fire siations and i Bandeher Mational
Monument). Bandchier Mational Monumeol waler is sup-
plied (mm dw Los Alames aysem. Companing (e
maximum chemical concemratons [rom the wells and
distribulion system with Sendards or aritaria shows that
all cansiwendt were briow the standards with the cxcep.
won of flupride (Tabke Vi Flworide of 1.5 mg/¥ ocourred
In well LA- 1B (Appendix BY. Miking with water from
other wells lowers 1the fuoride concepranion bdow (ke
stanclrds within the disiributipn system.

Waler from well LA-6 s nod ded fow monkipal sup-
Py becauss of apgenic concenirstions in the water that
cxg=&d the standards. The waler could not be mAxed with
ol her walers (rapm e well Beld 00 reduce (ke Srsenic con-
cemralion in the distribudon system vo o kwek bebow Lhe
standards. Arsenic CONCENECALIONS in watér from wel]
LA-6 in 1980 were ctill high at 0263 mg'f.

11
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Fig. I5 Anmal geerage pospumping and  pimpime
warer lowils, sl oeeaend SNeiie coposity,
asy! Al production, Cagle Wl -5,

Radioectivity in the water supply 18 low  and
naturally ggeurring. D ***Fy analysi from well LA- 1B
canlained 8 detectable amount (0125 + 0080 ¥ o~
pCifmf) af plutehmem thay 12 aucibyied to contamination
of the sample during Ccolkection. Or provesgng dunng
enahrsis. Waler Mrom the well haz shosn no previous
deteciable levels of plutonigm. Qiher plutonium analyses
were gl of below, Lmis of detcction.

Samples from the distribution sysiem showed gross
alpha activity bower than EPA soreening himits- O wedl
{LAIB, Los Alemgs fickd} cooiined 30% predisy than
the scroeming limins. Dilwon by water from oiher wells
resuied i CORSEnIANONS 1 poinl of use (iMribunop
gystem} that meer the EPA's crilenia for muonicipsd
supply "

Eouning chemmical andbyses of whler are migdé From the
individual well and the cix stetions on the duributkon
£¥3LEM 1o delermine if there ie any deteriaranion af waler
guabty with ¢omtinued produciion aod diswriburion (& p-
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Fig. 15, Annug! owroege noRpumping od  pampiar
wairr fewels, ameoal avercee specyflc capaciy.
amd anmeal groduction, Gugic Well U6,

pendin  B). Slight chenges in waler quafny ogcoyt
easenally from periods of light pampsge {winier) w
heavy pumpage {summer). Cuality of water dals collec.
ved in 19D, when compared o daca collected in prévious
veare.is within the expecied Tevels caused by 1he scasonal
variatics,

VI SUMMARY ANMD CONCLIEIONS

Production (ram the whres well felds inoreased 160 x
L™ gal From 1975 4e 1984, The prodoction and demand
o7 Water % expecied 10 [nerdase Wl continued growth
of the Laboratory swd cormmuanity. The construetion and
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Fip. 17 Annual gwerage nonponping aud pumping
woker levels, aranaf serages specplic copocity,

and aanval produciion, Pajarite Well PM-].

dnlling af an addwional weéll (P-4} began in Decermber
and is capscied o be complete by July 1981, A socond
well iz schveduled for comstrucuon in lae 198182,

Well-fiakl pperations n 980 were salksfaciory. The
distrbaion of pompags (0% Fom well LA o 53
40% Jrom wels LA-1B, . amd 3} has stabiized the
raped dechine of waver evels in the upper part of the well
neld, thys exiending, the Bfe of the fickd, As previoosly
pecornmended. the S.A0% distdbution of pumpage
should be continued,
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Fig. ¥, Annual awerage nonpumping and pomping
watfer fewels, anmeed averaer spenffic capacily,
ahd aranal production, Pofocfiec Well PML D,

Wel ard purap rehabilivivon showld be continued.
Pumig and cqupment have been pulled from wells G4
and G-5 for eepan and well rehabilitation (Feb, 1980
The holes have been kogged with & bore hole TV camera
pricr 1o bonlmg A cleandng casing and sereen, Well G-
was open W0 |60 1 and G-5 10 TOO I

CHher wells 1 b consideded for rehatlitation and in-
specton ot LA-J, G-3,. and PM -2, The ceguence of the
listing docs nod indicate prioely.
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Fig, {9, Lol orerage nonpumping and  pampieg
wizier fmwfs, anoua! awerope specdle copciy,
ant manpl producilon, Porarin Well PAS-T,

The pump 3 well LA-5 was puled for inspection and
repair g {62, Zid UAE reponts 4 larger e shaft is
needed 1o kesp the pump in adjustment, and the moter
needs o ¢ rewound.

The pumping rave of well 3-3 has dechined. indicanng
wear op e pumnp and some well deericration. The

14

F.L]d
te

2 &2

o S mmh
b

|nllb‘

Fig. A Anmaal everage discharge and eorual produc:
ron froe the poifery i Bater Conpon

pucip wad pulled from G-3 m 1976, Since thal Gme. Lhe
pumpeng rale his decrended from $63 gpm [0 299 gpm in
[ R The specife; coporily has alsa deelined frorm 3.3 to
1.8 gpN of drawdown.

Well PM-2 is & high-yicld w=ll ihat Has bean i opera-
thor singe 15964, The pumping characteristics indicate oo
obvious problems with the pump: however, the pericd of
operanon (62 00D Ry has eaceeded 1he manafaciurers
recommendad Iife (35 000 h) of tye pymrp. Bachuss (e
well 15 & high-veeld prochecer (6% of toaal production),
failure dupng 1he surimer could cAust a Short-1gm
wakér shanlage,
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TABLE Vv

QUALITY OF WATER REQUIRED FOR MUNICIFAL USE

Meximum Comeéniration

Sapply Wells Sinnderd of

Analysis Units aed Oalkery  Disxibution Crileria®
Chemriical
Ag my/ .00 {100 005
As me't 0.045 o012 0.05
Bd me¥ {01 0096 1.0
Cd met 0.0002 0,007 naL -
o met 14 15 250
Cr T 023 0.007 0.04
E g 2.5 07 2.0
HE meft <0-.00003 < {105 0,002
Ma meft 50 R 250
NG maf? 10 23 43
Pb et U0 0.003 .08
Se me/t <0005 £ 0403 0.01
TDE . mpfr 514 116 1000
Rediochemical
g W teClimd <13 < 140 00
Mer- 107% Wi il 1.2 ]
Hpy 0 pCi'md 0.7 <O29 1
Hpy -t uCifmi 0125 0.060 I5
Grogs Alpha 1* pCifmt L <42 150
{Froas Bata 10 uCime 5.6 14
'H 1" pCm? (1) 0.5 i0
Todal U it 6.4 13 1800

‘Raferenes 14 and 15
_"'EPA’:. nandand for gross alpha is 15 = 107 pCifmd; however, EPAs screening Gmik of 5« 1070
nCifmf groas alpha w disirsbution sy¢em would reguime issdopic analyses (0 determins radiom content,

Moter Analyees of Well LA-8 wat not included intebolation becawse water from thay sl was nod used
&% parl of warsr supply.
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A

ANNUAL AQUIFER CHARACTERISTICS

Well LA-1
Pump Pumpagr Fump  Wakr Level
Timw Imilkion Rt Monpamp

Your W gal} (gpm} ()
ST 1468 4.0 23581 -—
1948  X0E% My 17314

149 136) .7 317.0
1930 563 18} 04 170
o5 1218 14.6 003 0.0
1932 244 34 194.1 40.0
1211 L} 0.0 0.0 350
L5 4] 10 Y 440
19535 60 9.7 et i) 50
136 | 3 00 o 150
1957 q (11 H an 3zl
1958 1] 00 o0 0.0
195y 1] 0.0 o 130
1940 ] (11 0 13.0
| v Q.0 &0 9.0
1942 0 0.0 0.0 #4.0
1943 1] 0.t oo L0
I (1] o0 (111 951
1965 L] 1Y o Ta0
1966 L1 3.1 0.} LI
1957 L1 0.0 o 20
11 ] ¢ it LT 420
196 it 00 00 a0
170 L] LT a0 LS
1971 1} LLTL {1 Fd) 1150
1972 q 11} 0.0 404
1973 i} 00 0.0 550
1974 ¢ L 09 30
[ FL i) i 0.0 5.4
1976 i oo 0.0 6910
1977 L1 ot a0 4%
1778 LH 0. 09 6.0
e L] 0 (1 11) EFE
19E0 1} ol LR 0.0

i? -



APPENDIX A {com}

Well LA-18

Pump  Punpegs  Pump Waer Level Speriic

Time {million Rale MNorgump  Pwp Draw Capaciiy
Yeur |h} o) {Epm} () {n} Do Mﬂ_}
1960 drs 18] J4ALE 7.0 1Mo M 4.0
6L 3727 124.7 5576 4.0 1540 1000 5.8
1942 1014 129.1 $46.7 T (L.L'EL a0 54
1961 3649 1174 LX B *4.0 1.0 4.4 5.4
1 G 4174 133 LY. 1k 210 1§3.0 1910 5l
1465 IMpT Fr.e LT 630 LT 107 .5 sl
19660 2X89 g5 MG Lk | 590 (LA 45
67 2510 445 Ll %0 1330 1140 4.5
1948 218 M0 365.0 320 147.0 150 449
(%) Zhdd 757 §61.2 na [42.0 o IRY 47
9T 136% 9.7 4607 no LEX 1214 4.£
1971 a0 201 L6 1o 1520 1310 4.3
1972 2215 153 4566 3N G 1120 43 .
93 2424 A7.2 5510 LX) 17000 1330 a7
¥4 2282 pER ] 3587 350 16110 1760 43
1973 2308 4 5171 410 168.0 1265 4.3
1975 2%1) %6 5262 2 1) 17880 1260 4.2
1977 2782 Ha.2 504.4 4740 1670 1200 4.1
1% 2306 5.8 L4651 42.0 820 1200 4B
e 57 | 15,3 LA 110 (P 1210 47

1380 1953 Ty 3163 PIEL 1460 1254 43




APPENDIX A (o)

Well LA-2

Pump Pumpage TFomp Water Level Specific

Time mdilbon Rae  Nospump  Pump Twaw Capachy
Yenr ihi gal) (gpm) n N} Down  (gpmA)
1947 963 iTh 47117 - -
1948 3639 59.3 THL
1940 Jé34 A F 421.2 -
%30 &ld 15.6 4235 90 850 260 (R
1951 2415 573 1982 11 0 a0 2.1
1952 1980 Ll 19,7 101.0 00 1980 2.0
1953 M1 472 574 100.0 o0 g 1.8
1954 2601 L6.8 640 106.0 —- - o
1955 1223 da%4 1704 110.0 —- - -
1956 1803 .1 408, 1 84.0 — - e
1957 1066 5.6 4628 530 Mo Mo Ll
13;8 1166 1.1 44,5 &0.0 M0 2100 2.1
1953 1599 a7 £14.2 1.0 nio 230 1.4
w0 216l 518 396.5 T6.0 men 199 L7
g1 1349 4.9 4.2 1010 1130 120 1.6
1943 1833 35,7 A264 1:1.0 34,0 030 1.6
1563 1599 a0.1 3393 127.0 331D W50 L3
174 1924 342 2063 1370 3470 210.0 14
1565 1911 33 3471 121.0 3200 2000 17
1%66 1070 214 EE R 104.0 400 2320 14
15967 238 4.9 Hal M0 Wad 2160 15
1968 2 i3 3152 4.0 W50 D 1.6
1969 153 18 8. 0o 207.0  dTD L3
197 M1 ¥ 35y 520 U0 2500 (R}
1971 ITET iLE 964 LR e 2300 L3 -
1971 2188 EL 2082 6.0 iH 0 1.2
1991 2625 46,9 2963 LR 340 80 (.
1974 203} 4.8 .7 1050 3150 2160 P
1935 1310 4.2 29000 MO oo 110 ra
1976 48R LA 2413 L13.0 g NS0 13
LB R | 4.5 23513 1186 Jlan 1960 11
L b I ¥ 19.5 2B6A4 20 380 60 1.3
197% 1353 26.2 3130 R J6D 1D |
1980 1960 3.8 2574 B0 JED IO 12

14



APPENDAX A (comt)

Well LA

Pump Pumpage  Purop Waler Levzl Specific
Time (tialhiborny Eses Monpump Fump Draw  Cepacily
Year  ih} (L] {gpm]) [n) ) Down  jppmi)

1947 1478 4.9 TilE - —
1948 3647 g5 T e -
1949 1505 d1.7 d51.8 -
1950 1793 574 kL LR .0 2310 10 p
19%1 3354 5.9 Har A0 o N 2.7
1952 1514 L% JBH.5 a0 2180 1240 il |
1953 314 607 3l 10340 D 1260 g
1954 2508 na 15E.0 i01.0 250 1140 0
1955 X195 447 608 1.0 0 130 5T
19536 LRa49 42.] 1T 4.0 0 148D 18
195 108 6.1 42 Mo 190 1630 1.5
195 eI 116 T d49.0 50 1740 i
1959 1811 13D 03 .0 rXy Rl (| 1.4
1960 2174 84 1944 40 - 304 1520 LE
1261 §939 LN 981 g50 1850 140 15
1962 2361 434 s 93.0 1920 930 33
195} 2128 41.5 LEFA 1.0 19740 HaQ .3
1964 15T 504 163 1I0a 0 e 1130 19
(R b T 41.4 LA ™I 4308 LD 2.5
IDE§ 2276 46. ] REEK Blo 150 B0 P31
1957 1374 474 4 BB 180 1320 1.6
1eg 43.7 1346 o 1310 1680 1.0
1960 2072 401 e B0 efd  IERGC 1.7
b0 2303 MG JiRA 550 M0 1Bs0 L7
19Y 2518 dia pa L 170 1500 1130 ()
197 2205 9.1 300.1 0 k510 1780 LT
1973 7T 3 144, 650 480 1430 1.3
14 2291 435 16,5 0 440 TR 1.9
1975 206 4.3 130 0.0 2532 1730 1.3
197 M 423 2BEND 20 2000 1120 ()
19717 2770 47.3 gin 9.0 480 1399 18
1978 2)0% 42.4 JEd 310 50 1630 1.9
¥ 1043 8.1 248, | iz0 2430  1B50 1.9

1980 195} F5.1 299.9 6l.0 13170 1740 1.7




APPENDIX A |cond)

Well LA
Pump Puingage  Pump Waler Level Specific
T {milkon Foie MNormpurmgp  Pamip Deaw  Capacity
var ) gl igomp (R ¢h) Dows igmim)
1948 1570 427 4513
1943 w40 375 BELS .

1950 430 o9 4¢3k 278.0 3334 750 £
51 %) 173.6 3E9.4 IR0 ATh Yro g3
1932 19 119.6 a3 Z6T.0 3.0 no A1
1953 3034 1091 5083 60 335.0 no B4

1954 2133 8.2 6114 PaREL 3200 ™0 -
1955  20d? .5 A SHE0 110 T30 8.1
1956 3Q2 1202 B89 2713.0 ME0 T30 £.1
1957 28ad 105.4 6117 2700 M50 T30 8.2
1958 2573 110.3 G831 FHLD M0 T2 .6
1959 MIB4 s L3 175.0 3a36.0 Tl 8.6

1960 4084 1456 5042 1950 1810 6013 8B
I94) 3487 124.7 LY Han M550 G0 a5
ez MHEH 123 582 1840 1500 110 4.0
196} 2ATI4 105 585.0 Z80.0 X510 7.0 82
196d o 500 1550 A4 200.0 Jal.o TGO H.2
1265 X0 1LA 5970 pL R Jao.0 700 8.5
66 1279 115.6 8T8 1840 3550 7.0 8.2
(5 ) LA 0. | TR0 1500 TrD 4

1968 it BL.7 5981 0.0 351.0 114 84
1969 1694 618 G080 L0 1580 16.0 8.0
o) 2333 B35 5946.5 H6.0 163.0 T [
1970 2519 B30 1889 287.0 1710 A4.0 6.8
12 N Ble 3929 28200 P 41.0 .0
1973 2516 14 a1k Ay 194,00 3.0 83.0 EA
19T 306 B2.2 5041 286,00 1610 1.0 [
1575 e Bi.3 L3 0 3550 B10 il
1978 2H02 DR.1 5541 Mo 3740 Q&0 6.1
1977 IM) D64 k6.2 TR0 mn 6.0 &1
1978 M4 40 5042 2714 38.0 ST b1
1979 2964 4.6 g 200 1T6.0 6.0 g1

1980 3323 1133 5T8.5 SEd .0 BID DO - By



APPENDIX A fcont

Wl LA-S
Pump Pumpage Fump Waier Level : Speclilc
Time imillion Raie  Monpuwp  Pump  Dhaw  Copaclty
Yeur ihi gil) zmm) [i1] (A}  Dawn  [Eem/A)
1548 L 404 5710 -— —_

1349 1763 5.5 5530 —
12450 4052 1209 5312 1300 2540 1230 a4
195) 609 IBT 4 £20.2 520 TG 110G 4,7

1552  1421% 109.6 LEER 1470 1590 1o 4.8
1953 127} 109 5283 410 2570 1160 4.5
1954 2546 20,1 5249 1570 N30 1220 4.3
1935 J15R 7.3 L B 430 3a1.0 1220 4.1
1946 1475 04,5 LN 15041 1T6.0 126.0 4.0
1937 2884 #4.0 d5%.8 0.0 770 1270 ER
1958 00w 0.9 408.0 1510 110 (360 4.0
1938 M2 935 LR 13540 2800 1250 40

1E0 A0BR (LN 4B5.6 (LEEL T L LR FoLLL 40
1961 3% 10,3 410 14550 B0 1230 X
1962 373 107.7 485 1120
%) 3728 105.0 4£0.7 Mg
IS8 4236 ITER ~ Jd6T4 [#4.0 - -

19635 10 - 50,5 83,7 180.0 -
1?6 2817 g ! 4693 [80.0 — -— aas
1%} 250 737 4849 1680 — -—
Im%e 2143 633 4125 Whlg W00 1350 34
1%9 2402 48,5 4753 1410 2080 1370 35
1M 1353 64,1 464.2 15140 00 (EELE 33
15 2659 4.4 450.3 1330 0D 1430 i1
1872 230] g A 4565 1530 o HR T L I |
1973 14%h a3 4397 136,0 8.0 320 30
1934 1903 LAY 4598 1540 Wws0 s 30
[975 2318 6310 450.4 1490 M0 1600 iv
1976 279% 114 463.1 150.0 1103 1600 a9
917 2664 .8 4618 147.0 i 1%60 LF
1978 . 1M Gt 9 4758 450 a9 1540 Ll
1979 It &40 4734 % WO, 1510 1

1980 A31S 91:2 453.6 15310 Hoo ML 11




APREMDIX A {coml}

Well LA-6

Fuidp  Pubmpage  Puiop Water Level Specifo

Tie  (rvilion Riw Monpump Pump  Dhaw Capaslly
Yamr (i gal) (gpn) i) (A}  Dowm (o]
1948 1if 4.9 .0 — aas
g 451 858 o514 - -
1930 dd) 1619 6.2 3.0 135.0 530 1.8
951 5882 M08 .2 [ ¥ hedL 450 127
%3 368 1103 580.3 108.0 151.0 414 13.5
1%33 MY 1138 0 910 L1390 44.0 1.6
1254 284 17,1 6168 %10 1150 41,0 14}
1935 2911 1080 GI&.1 9140 140:0 43.0 144
1956 3438 125.4 G5 106,00 149.0 43.0 4.2
1957 2231 1.4 624 107.0 15Z2.0 d45.0 13.4
1958 2957 (1 BOLS 108D 1310 41.0 140
193 Mg 104.3 5810 1130 1380 41.0 13.6
19600 4084 1386 A6 130 170 420 1.5
%1 31z 112.5 5TLO 129.0 1710 d: 0 136
156 3486 1294 5350 1330 1730 0.0 134
1963 2543 02 5808 1250 I7TLg dé.0 126
164 4244 1183 431 1320 1720 400 138
1965 3145 018 2501 1300 w0 400 138
196 373 104.0 5463 1390 1490 400 12.7
%67 2511 854 5o6H 1150 1580 400 4.2
1968 X111 706 Lo 10%.0 1500 410 1.8
1964 apn AN Aog? (L] 1514 4240 125
197G 2317 T} LI TN OB HPG 40103 14.1
19 rLy 4 #50.2 (R LN 1500 410 116
1972 I31% ) 568.7 7.0 1350 ah 15.0
1573 2438 S0 5TLA 1180 530 kRl & 135
1% 2337 Tl S64.1 2.0 1560 360 I5E
1L 5 | Lo 5506 [E3.0 [51.0 JEQ 4.5
1574 175 A 4857 9610
197 220 -
(978 33 1.1 STL7 ERR) L4280 630 BH
1979 & 0.2 5556 ®.0 L4610 660 B4
(980 4 &l C5lDE 120 1420 00 E.7

23
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APPENDIX A (cond)

Well G
Fump PumipaE: Pump Water Level
T [milkion Butse ™odpump Fump  Draw
Yuar ) gai} Epmi il {fi) Dowm
190 0 28 00 1850 -— -
193 (1131 3 380 2020 9.0 [rr kil
1052 46 155 8.2 HAD 1850 a0
1953 1275 913 4052 2210 29240 L0
1054 2614 T8 405.1 1210 sl LI &9.0
55 2406 5 4884 260 2054 £9.0
1756 2958 B2 408.B sA5.0 ELLERL 8.0
1957 M98 554 444, [ 2360 grd A
1958 2460 681 4614 i38.0 g0 00
L R g£2.4 44652 450 BIEN 690
19} 3504 06,0 d48.9 254.0 Ar5.0 Tl
1961 4116 124 da2d 260.0 aiin 730
1562 3411 914 547 21ED MO B4.0
1965 a519 1149 235 1850 MEL B10
1964 4374 113 d316 2600 a520 1.0
1963 3530 0.7 d2B.2 2a8.0 1s5k0 B4.0
M6 Jd0M 1025 d}07 2459 £l 4.0
1967 2615 9.9 d45.5 66,0 20 0500
1968 2004 189 4389 2840 &0 1020
1963 657 8.1 4284 246080 L r R | (]
Ly L Y s Gl T ki i64.0 ang 10
1971 29 &7.49 1802 15B.0 1TRA 1200
1972 2BRS &b, 1 184 .4 2640 189.0 1250
1971 2997 675 1754 irn 403 13240
19Td 367 ¥ ] 353 2830 4120 110
9 2457 557 76,3 2930 a1 7180
1978 2942 651 Ll ---
1977 114 519 3510 275.0 4760 151D
L9T8 2656 6.0 L 270.0 4190 1490
1919 IWE 61.7 319 2TLO 430 150
1580 3459 68.3 ErLE L XTI 4280  i550

Specific
Capaciky
_ {gpm/R

50
E.3
W
72
N |
65
43
6.6
.t
8.3
6.1
2
51
13
5.1
4,5
46
43
39
1.5
1.z
3l
i.8
2.9
32
L3
X |
2
2




APPENDIX A {cont]

Well G-14

Pomp Pumpage  Pump Waler Leval Speciic

Tiume (i liow ftam Morpumip Pump  Draw Capaclty
Year th) galk Epm) (it} N} Dosn  (somiR)
954 ([} .45 He —
1955 1531 510G $1M0 5 1160 510 1.3
956 MM W37 5145 2730 3130 5010 T!
1957 24H 1.0 SETO pp L K1 3710 330 1.1
1938 2670 i 7T Xr.0 1.0 320 111
1259 2065 107 1113 ZB4.0 1330 490 1.8
Lo Ml L22E L | 2900 M0 510 1.8
1961 4207 14711 5713 2980 Y5000 524 1140
1Mz 3372 F3E.0 5711 pa Rl 4.0 49.0 .y
1943 4525 1457 3514 kK 1500 40.0 ] !
1964 1§52 1293 5504 M2 1500 510 1.6
1963 305 FIE.S LLOEn W20 1500 510 1%
1504 ELL ) 113.4 S50 D 1550 4910 14
L96T 1T 213 L LIS 2.0 1510 400 1.4
1504 (k] g ] 3 X550 2.0 3510 0 11.1
L5 P LtL) Y S MAD 1360 ish [0l )
19T 112 925 5362 0.0 1510 h YA o
Wi 32 ILE 5614 A0 381.0 5B 9.7
191 IETR ol O 5ad. 2 00 1610 9.0 9.2
1973 27D B7.9 5306 D 361D Bl iR
194 2974 %7 519.5 W0 3550 48.0 I8
197 2740 B3 §14.9 0 3530 470 114
1976  Iwg} 2.6 51LE MG 35D 4ED T
19T 942 BE.1 5015 0 350.0 450 103
1978 2631 11.9 4815 3000 jd4%0 450 1140
1570 074 BA.0 441 % Lo Ja5d 4410 1.0
1980  MED 1532 454 .4 3050 5.0 400 124
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APPENDIX A (coni)

Wl G-2

Pump  Pumpage  Pump Water Leval Specilic

Tk [milliog Aste  MNoapuwmp FPumg  Draw  LapacRy
Year (hi il (rm| ] ()  Down  {gpm/fi])
1951 1 13 3% ral B} — — -
%3z 2371 151 1802 3750 RIG 4B 115
1931 i 1055 LELIR 2900} L 440 23
1934 2682 4.3 5363 rad R 350 4410 1232
035 MA7 184 5281 2900 450 440 LS
1956 34 LLE 36 310D 3510 110 109
1937 4% 6.1 3150 Mo g 0 10.5
1958 1M 110 4%3.2 154 3610 46.0 17
1959 1938 B46 479.0 3200 3610 410 (L]
1964 1535 966 4554 3180 3T0.0 420 10.B
1951 1982 1053 4l T KN 3754 k1] 1.3

1951 4074 998 4041 1380 ER [ Wi ET 1] |_].3
196 4563 104.7 kh. | 4 3Tl 350 1o
1964 2541 10%.3 184, J4E0 IS0 D 114

185 35 2.6 o J460 IBLL 330 11
1965 3004 94,7 Jo3.2 Jae0 B1L MR .e
19T M3 LR 410.7 345 ima 350 1.7
194 1142 0.5 405,? J.0 ren 350 116
1969 26T 48,6 4268 440 ELIR irg 1.3
1310 an 6.8 430.1 LEEAH JE10 180 11.3
1571 3420 §74 4249 1450 Ja4.0 EL RN 105
197 1BEY 114 43,1 1480 JEB.D LLEA) 10.6
1973 2Bl & 48,5 Jad0 B5.0 41.0 10.%
1914 M6 820 4972 M 3904 414 104
1915 174 T4t 4558 LD 4.0 410 JLE
199 2990 Bl 4311 M40 JEED 44.0 9.3
91 1 804 9.5 HED JEED 420} w7
1972 2362 TLE 4319 50 864 4140 114
191 915 8.0 HA.0 M0 348.0 410 (JE)

198G 3478 924 4 isop 390 120 14




Pump Pumpage Pumnm

Time  (milion R
Yepr {k} sl ipm)
1551 192 1.3 £a1.7
19452 137% LR 4581
1853 3w A 3Ni9
1954 575 a1 di11K
195% [ 504 4EH 1
195§ Y49 aT.% d&52
19357 2517 gLifr 4048
1558 2562 [ M) 4521
1959 1911 1406 47241
1960 154] BL% 8209
4r1 91 1412 ™9 587
sy AQsT B3.7 439
1943 43553 %) Jir:
1964 4487 TR.4 %50
L5 398 054 ALb
1964 n;m 137 MNTh
LT 152 520 A
1GE Mgk 5685 3051
R0 LT s0.E 3169
L% Pyl 55,4 3315
Lo 3 Gd.2 .11,
1372 I8y 0.9 2959
13713 1543 47.3 27113
1374 I 4593 1133
195 kgiz EEN| 21:9
1376 XTI ELb A3
1%77 2061 8.0 i |
1978 1594 664 alrs
(£, 1L E Ho EHEN
1980 J448 olB el

APPENDIX A [cont)

Well G-}
Waker Level Spacific
Momputnp  Pump  Draw  Copecitr
L] {n) Down  {gpm/it|
1D -
300 3580 aiD 9.3
3220 3600 230 0.5
3220 3D 450 8.6
360 3680 510 0.4
124.0 OO 560 83
1240 W50 6LD 15
20 WED  BI0 132
326.0 WID 6%0 6.1
1350 wTn 10 53
EEER 414.0 .4 52
HED 4180 W 4.9
1520 41210 0 4.5
LLET 240 &30 42
A0 A 15 G40 4.5
353.0 AP0 61D 4.6
40 4180 4.0 4.3
3410 180 MO 4.0
33180 4110 T 4.0
1360 4130 B il
20 4230 ElO A0
LFYH 4210 B 11
IO 1180 110 14
420 4240 Bz.0 A3
34LG 4280  BTD 11
TG 4620 HaQ 5.3
1660 4610 950 47
3600 380 98D 44
IS0 4650 1950 1.6
3630 46810 105.0 1.4
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APEENEILN A |gom)

Wall -4
Punp  Pumpsge  Fump Water Levtl Specific
Toe  imdlion Rate  Monpumg  Pump  Diaw Capacily
Yeur )] gl igpm) 11] Ikl Down  lgpm/it)

193} -- 125 g 4750 1200 —r
1932 1M 56.9 sy KRR dTe  LOGO 3s
fest 67T 5152 Jag.7 igg.o AT L0 iy
1954 1256 548 4344 LLER Y 0 A0 190
k955 1172 Fr i 318 1180 4810 A0 31
T9H 1863 x4 J13.9 e 4910 B 4.
t9sT 13N 4.2 sk o 4080 5.0 T
1358 1970 35.9 017 .0 4000 100 &3
135¢  [RIg 3i6 289.5 iT8.0 4.0 1160 L5
1960 45T LEA ] LK) Jgs0 080 i24.0 P
191 2787 a5 269.1 1800 JILg 1130 el

1962 2IT3E 417 2518 1860 5050 1749.0 21
1963 3519 46.4 19% JE8.0 5040 Lth.0 LY
1964 1541 419 2.8 %60 490.0 103.0 19
(P65 2500 I3.B 134.3 I94.0 4140 FEL 149

1966 1% i il 2 1710 4080 1070 24
1967 269 4.8 2776 IBE.0 Maa  RIG zA
1968  I0E3 EYI 1.2 Ab6.0 Jos0 I234 24k

1959 1309 174 1.3 1570 S0 1180 19
1970 605 1.7 118 EHEN S0 1200 [
1971 [440 1.0 )34 gan 039 1040 LY
1373 2840 LR 340 010 LIsg 17
1573 X0 31 20053 0 5210 13D Lé
(¥ vz 3 2138 ELFRL o) 1310 1.7
(975 19772 41,0 Min 403.0 500 1560 12
W 18 5T 35,3 4. 10 16E0 in
977 2414 64 is52.1 di4.0 jg90  IE3RQ Lo
I¥18 2607 493 116.% J9E.0 58%.0 191,40 L
1979 2974 ire 1364 %10 Jaa0 1910 1.6

198G 2238 it 2657 F944 5800 1860 14




APPENDIX A jcond)

Well G-1

Funy Pumpage  Pump Wae Level Specific

Tiran (o Rate Noppump Pump Dvew  Coapuity
¥eut (h) galp (gpm) IRk} (it} Dawe  (gpmn/iit)
1951 — 6.7 414.0 -
1952 2574 T3 476.9 4220 4800 R0 k1
953 1411 318 4185 4i5.0 4670 4110 Its
1944 2619 809 5152 4290 ATI0 440 Tk
1935 2329 f0.4 £29.9 4110 4720 450 tra
1956 3052 %70 597 43110 4TED 41D 111
w51 1385 64 4475 4240 A650 410 10.7
1956 1513 49, 1913 4780 4770 499 110
Je59 2817 1957 1811 4350 50 600 g7
1960 1818 95,0 114 417.0 LU R o0
(™1 3908 1245 1.8 4180 5070 690 513
G2 4186 1420 1644 240,0 510 7LD 2.0
1963 4528 1514 358 #4110 5130 7o 17
1964 4437 1104 153 | 284 3180 Mo 78
19%6% 354 1111 5545 44 1.0 5160 130 74
19846 2555 £3.2 542.7 4451 200 734 1.2
1967 2405 EDA) 454 .4 FFFR a0 Mo 74
IB6E 2513 E12 4185 FIEN 5O MO 1.3
1969 2649 51 5241 4500 200 0D 1.5
1970 237 iy 47 1530 5.4 G0 19
197 2457 .71 519 A58 -] B I 2B
1972 2907 924 5307 4416 jax T34 T3
1971 3003 975 4411 FEryy 250 714 L6
1574 2054 &9.0 5530 4400 130 0 7.7
1975 2266 741 540 4 4310 000 &0 .2
197 1955 o500 £A1H 470} LMD §20 BB
1977 283 a1, 3413 4dd 5 ad 6040 8.0
IS78 2604 £4.2 4184 4410 WEH 00 &0
1919 1764 86,5 Lr{ 4420 0x0 B0 17

1980 189 #9.0 5124 4410 5020 0.0 BS



APPENDIX A (coni)

Well b

Pump FPumpage Pump Witer Leved Specine

Tume (il Rukx Mompump  Peowgr Draw  Capacity
Yewr W) 11, ppm) t) N}  Down  lepmfT)
1954 1512 45.0 iala 810 S50 B0 0
1965 200 4.9 kL i} SH0 g600  TBD LR
1966 392l 9d.2 1909 5850 6380 T30 54
19T 45 TN L6 SE0.0 653.0 TiD 54
168 it g ] 1607 140 647.0 TLD 4.8
1960 2E0DE 555 1435 5680 6360 68,0 LN
(L1 ITES 30 074 3600 63d.0 650 4.7
9% 432 +2.8 11 Irin 4 A 55.0 d 3
| 2516 g T4 11440 ET0.0 3.0 d |
3 2991 653 314 Y A G&T.0 A8.0 LN |
1974 1950 - S 1 11 B 5700 55,0 RE.0 4.2
s ITn L) HYA 5710 £.50.0 L) 4.1

19% 304k B RFR: LE oY b6 .0 RO 4.2
1277 20%a Sa4 2.9 5860 6590 1o 42
197§ 1215 E1-E P+ B B0 ad 5.0 &40 43
e 1030 182 950 5190 $45.0 b0 4.8
19ED 1789 1.5 311.% 5BA.D 6700 Fa.0 13




APRENDIX A {cont}

Wel PM-|

Fug Fuoipasge  Pumip Water Lavel Speciilc
T (milion Eat¢ MNonpump Pamp Domw  Capacty
Yar  (h ] {gm) iR i)  Down  igpm)

%65 2754 99.2 600.3 TG0 160 4O 150
1%66  J0BE L& A3 T T19.0 .0 (3.0
987 285y 1.9 G446 1310 781.0 44,4 4.6

1968 1845 68.1 148 Ti%0 T69.0 4.0 18.1
1 964 il .4 6029 THO 0 680 1.0 18.1
1570 T8I 06,2 6153 T30 9.0 6.0 112
1#71 TR 101.0 6171 TG0 TH6.0 jan IaT
1972 2415 849 5859 Ti5.0 620 210 ra i}
W13 1088 46.% 459.1 116.0 7510 1%.0 4.2
19 2649 5.3 £0%.% 400 Tod.0 28.0 11.6
1975 1567 4.3 fl5.3 T 1.0 T64.0 250 M6

1976 90 106.8 G059 Tad.0 7670 210 164
177 1969 105.4 LT MED 7670 a0 6.9
1978 I54d SL6 03] LLLN ) 767.0 220 2740
1979 1350 Hi4 013 Tad.0 66,0 L0 6.9
1980 2784 §a.7 207 T46.0 769.0 210 157



APPENINX A {eotil)

Well PM-1

Pump Pumpape  Bump Waier Level Specific

Time  (milion Fse HMNoopump Pump Dow  Capacily
Yewr  1b) L] (Epen) i} i} Down  (gpm/it)
19566 221 igs 14251 Big0 Bfo 0 610 12h
1457 4315 K1l 14222 Bid ERE D 4.0 &3
196E JEES 1282 14151 BI%i) LUK 3.0 MR
969 J3H 2104 L4p1.9 L1 K1) B9 110 21

1M 35 1004 14187 LELLL Bl 540 283
1971 4033 1295 14023 1.0 E9R 5740 4.5
1972 4n1| 1833 13927 LLLEL 1.0 5.0 2d4
19713 457] 805 13817 Band P70 SA0 219
1974 5442 4309 138007 8500 M1 N0 234
1975 464 3833 11828 #5140 2130 9.0 34
1M 5382 4420 11688 Bag.0 LRy 380 ki
1977 A3 itre 1375.3 B6E.0 240 6.0 FEN
1478 474} 3584 13649 K710 8.0 iT0 3.9
l9Te  a67I JE1 8 13612 710 L PN 510 246.2

19ED a3 409 & 11593 ir3n 110 58.0 234
Welt P2
Pump  Pumpage  Pump Wiater Level Speciin
Tt {milEon Rote Monpump Pump  Deaw  Copaclly
Year (i} guli (gpm} I} (M Down  {(gpmifi)
1968 1327 187.4 1342 TH3ND 7LD 154 479
1363 | | 547 1A T4 Mo 160 0.4
110 1905 i 1304 TG0 MO 4.0 4.3

Y 2T 263 L2504 510 TH.0 230 56,5
1972 a5 192.1 (o 1320 TN 130 6.9
1573 X6 2508 13195 1350 1780 430 14
19374 Ara| 2553 13129 1360 170G 220 511
935 342l 185, 3 1312.0 1570 TR0 230 310
99 1T 26E.3 idid2 1380 8.0 260 4.2
1977 2742 23835 14058 TI840) TR 2610 5d, ]
1978 514 20D 13976 1390 TE4.0 250 55%
Isre 1359 {972 i3¥3.0 Tag. T840 i 580
1980 2796 44 13971 THOLG T3AD 150 339




APEEMDIX A lceni)

Waler Canyon Gallery

Production  Dis¢harge
T {mallic Rate

Yewr (W gall {pari)
1947 BT ¥a.0 155.8
IBaE RI84 97.0 1B4.%
1945 &Tod) 920 17548
1950  BTad 540 {ir S
1951 &760 390 4.2
1952 ETH4 A0 qL.1
(LU I L 1) 742
1784 B 40.0 5.1
1935 &l EEKr A
1956  BTES 1o 43,8
95T 8Pl 400 Th. 1
1958 &G0 &0.0 114.2
195% g6l o410 147.7
1960 BTEd 48 1 gl
1061 BTed 540 1027
1962~ 8760 ard 1375
1363 £7&0 31.0 w70
1964 BT84 asn L |
1965  &7HD 120 1310
IM6E  BVED 220 1560
1967  B760 60 L& 5
I96E E7R4 650 1333
1969  R7A0 #0.0 152.2
197 E760 650 LT
1971 &7140 110 N4
9%z #7184 40.0 159
1933 BIod) 494 71
974  B75) 350 L]
1975 BE760 410 A
1976 BT84 41.0 1.8
1977 78D 0 108.4
1978 E7S0 45.0 B5.2
979 B7EO .0 Ba. ¥

I%80  A7H4 320 g0.7
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CHEMH_AL QUALITY OF WATER FROM WELLS, GALLEAY AHD RESERYVUARS

APPENELY B
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-4 L) 15 331 Il u L] | } ar 8 141 7!
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