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Mr. lolilliam Fitzgerald 
Dlrecto!' of I'7ainten".nce 

I 
; , 

I • .. ~ 

J 

Grand Canyon National Park Lodges 
·Grand Canyon, Arizona 86023 

Dear Mr. Fitzgerald: 

,' . .... 
. : ' . 

Errol L. MontgcrerYf P.G~ 
Consultant in .iI:,'dr0geclcsJ' 
2012 N. Crescent 

. Flagstaff t Arizona 86001 
Phone: 602-779-2527 

"June 10, 1977 

) , 

I ha.ve conc'7.uded field studies and office invest1gatibns for 
the l·ioqui t-:ellsas outlinad in my proposel to you dated Janual"Y 
26, 1977. The a~alysls is contained in the accompanying letter 
report and indicates that the wells should probably be abandoned. 
If you decide to. attempt to place wells (A-)O-2)25b and (A-30-2)25c 
1nto production at small y1elds, the costs for pulling the exist­
ing pu~:ping equipment, ba.lling the hole, and resetting the pumping . 
equipment will be a m1nimum ' )f approximately $1,400 fo~ one well~ 
~hese costs are based on the assumption that the pumps can be 
pulled, end that the pump1ng equipment in the well need not be 
replaced. 

, Review of records for other wplls and inspection of geologic 
features in the Moqul-Tusayan area suggests that the Toroweap and 
the Cocon !.no aqu,1fers do not contain suffic1.ent \'re.ter to provide 
a sustained supply to wells. The Redwall-Temple Buttc- lwiuav 
aquifer is sa.turated in the f1oqu1 crea, a.nd. although drilling 
depths and costs will be large, these formations may yield more 
than 100 gallons per minute of wa.ter to properly located and 
constructed wells. 

'nrTJ]:~ 
Errol L. Hontgol!lery I ~~ .. ; 

••.• t· 
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GROUNDWATER CONDITIONS AND POTENTI.AL 

." . YIELD OF HELLS ~ MOQUI -TUSAYAN· AREA, 

COCONINO COUNTY. ARIZCNA 

CONCLUSIONS AND RECOI1NENDATIONS 

··The following sa11ent conclus1ons and recommendat1ons are 

I. ..... ... 

.. "oo.sed on a fleld 1nvest1gation and ana.lys1s of ava.ilable data from 

.,· exploration and water wells 1n the Moqul··Tusayanarea. 

CONCLUSIONS 

A. Groundl'rster in the Toro~Teap Formation and 1n the Coconino 

Sandstone occurs as small and th1n perched groundl-IB.ter bod1es. 

In the" Moqui-Tusayan area, these perched reservoirs commonly 

." become depleted after several years or less of pumping. 

" . Geologic structures and fracturing which may cause the eccumu-

lat10n or ~oundwater at the base of the Coconino appear to be 

-sufficiently abundant to have ruptured the underlying aquitards; 

hence, little water is stored in the base of the Coconino. 

B~ Fracturing and solutioning activity along these fractures 

provides cond1tions favorable for development of large amounts 

of groundwater. via properly located and constructed wells, 

from the Redwall Limestone, the Te~ple Butte L~~estone. ar.d 

the Muav Limestone. The depth to the top of th1s limestone 

" ....... . 
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. :. aquifer se~uence ' ~·~ap~rOXlmo.telY 2,450 feet, nY1r~ ~" ! "!1 
~.u. ... ...... . 

" or this limestone sequence 1s approx1mately 915 feetc 
..... ! -

.... 

.. _:~ : , . ~ C.Two of the five Moqul wells are the McAfee-Hee1:s No.1' and 

No.2 wells. These wells are 11sted in .Table 1, ru1d their 

approx1mate locations are shown on Figure 2. The first of 

;.':.' these wells was drilled to the base of the Coconino vlhlch was 

" ,"dry and ··the well was plugged back and completed in . the Toroweap 
I • 
j aquifer. The second well was drilled to the base of the Toro-

\ 

·weap and wa~ completed at that depth. After several years of 

" . , .. ' pumpage I d eclining water 1eve ls l.'\nd· problems . wi th cav1ng -

. .: resulted in non-use of the ,.tells. The wells ha.ve subsequently 

" . experienced furth~r caving and the pumping equ1pment is -
. I • 

..... . ; probably locked into position by the .. ca.ved . material. 
" .. , 

.. -...... . . . 
' .. 

BECOr1~1ENDATIONS 
r' -, . 

A. The fIve Moqul wells should be abandoned due to problems 

stemming from depletion of the limited perched aquifers in 

. the Toroweap ana from caving in the wells wh1ch has probably 

. locked the pumping equipment 1n place. 

eo 

B. A test hole could be constructed in the Moqu1-Tusayan area to 

determine ' the productlv1 ty of the Redl'lsll-Temple Butte-lwiuav 

aquifer. 
.' 

'. 
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. . '. " ' .. ' ,GENERAL IriDROGEOLOGICAL conDITIONS .' . , 

. ".: . .~ . 

~ ":.. .. . -", '. 

It is essential to ·ha.ve' an edequa.t~' Imol'lledge of the geologic' " 
'- . 

. ' t'4:'El1!l~~lq'ork to' evalua.te the ground "'later resources' of an area:. In 

, the Hoqu1-Tusayan area. the occurrence of groundwater is' rela.ted' .... 
, . 

. not only to· the 11 tholog1c character of the ,formations but also to 

the geological structura1 features. ', .. : .......... .. - .... 
'. 

; All existing 11ells in the Hoqui~Tusa.yan area yield ~iater 

. trom Paleozoic strata which are the lateral equivalents to the 

geologic formations expos~d in the upper part of the Grand Canyon.' 

Rocks .of ~reca.mbria.n age 11e below the P~leozo1oi but are, not 

considered important as they occur at depths beyond economical 
.. 

dril11ng methods and are not kno,'m to yield substantial quant1ties 

or water to springs or well~ e' , , . " " . 

. '. ' . .. .... ~ . . .' 

...... , . ... ,: ." ....... - " . 

. ' " ... ' . "._, . • 4 ••••.• 

... '.; - . 
, " 

.. .,- .. ···1 .. 

t :. ' ." 

.. ' ", PALEOZOIC ROCKS 
' .. 

. .' ~ . .,. .. 
. , ..... ". .. ", '. . .. : .... 

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

'The Paleozoic forma.tions in the Grand Canyon in descend1ng . 

.' 
order are: the Kalbab Limestone, the Toroweap Formation, the 

Coconino Sandstone, the Hermit Shale, the Supai Formation, the 

Bed~al1 Limestone, the Temple Butte Limestone, the Muav Limestone, ' 

the Bright Angel Shale, end the Tapeats Sandstone. These forma­

tions are believed to lie at economical drilling depths. although 

the Redwall, Temple Butte. and Muav Limestones have not been 

developed as a source of groundwater in much of northern Arizona. 

The thickness of the Paleczo1c for~9.tions and the generalized 

. patterns of ground"lster circulation are ShOlrrl on Figure 1. 
',. - . 

'. ,,_ .. 
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UNITED STATES DEPARTMENT OF' THE JtITERIOR 
OEOlOOlCAL SURVEY 
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500 • 

~15 

Al1ernatinl light· brown ~fld\!one alld moderA!e!y ie-j 
littsto~; neM b,:.e altern3\1ni red shale and bi~ 

"11 cryst.alline li~es!on~ 

li,ht'iflY nd Irayish,bllJec~:.lIi;lt limo!s~une ~ .. 
~ininl chert . 

8Iu~h 'r"Y li/TI~stone ,~d dolt:'mit~ having a monied 
appurln(e. and nun:trO\lS thin bed~ of but! or .'T~r)o 
ish Ihaly material 

Gneiss .nd SChist. intruded by siliceous and m,flC rocks 
. and ~Imatitic d.k~ 

--------------
COLUMNAR GEOLOGIC SECTION NEAR GRAND CANYON VILLAGE. ARIZONA. 

~HO\\'L~G THE STATIGRAPHIC POSITION OF SELECTED SPHINGS 
In.'' 0 - u (:. p«k~t) 

." ,,"," 0 , 

.' 

PIGURE 1 (PLATE 14) . 

(From Metzger. D. G., 1961. u.s. Geological Survey Water-Supply 
Paper 1415C) 

.. , . 
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KAlBAB LII>lESTONE: The Ka1 bab _L1mestone1s s' th1. G : }~ -- -:0 ~-;h~ ;>,. 

beClded. jointed, and sandy dolom1 tic limestone. l·t crops out. O'veJ~ 

large areas .iIi northern Arizona, forms the rim-rocks ... "Jf the Grand 

Canyon.:snd 1s the surface rock 1n much of the Moqul-Tusayan area.-

-The Kaibab 1s a brittle formation and is extensively fractured in 

areas ¥here geloglcal structural movements have occurred. Water 

_ ~. - '-percolation through these fractures has enls_rged the openings and 

-haa created extensive cavernous -areas. Where the Kalbab Limestone 

is exposed. surface water percolates readily downward- via. the 

: - ~'_rractures .. and solution ca.verns. and thus the Ka1ba.b -comprises an 

. -,. -important rechal'oe medlum~' Because - the Kaibab does not store water. 

it is not an aquifer • .. 
.. . ,.-.TOROWEAP FORF..ATION: _ -.The Toroweap -Format1on consists of 

... ~ sandstone~ shale. end limestone. The Toroweap 1s considered -to 

. . ,. -be a minor aquifer in the study area and yields small a.mounts of 
. . 

_~ water to eight welis · (Table 1). The lithology of the sandstone 

beds provides storage and permits transmission of groundwater. 

Shale beds within the formation form aquIta.rds and locally cause 

small accumulation of perched groundwater. Because the permeable 

sandstone beds and the shale aquitards are of ll~lted thickness • 

. the potential st~rage and sustained yield of groundwater from the 

Toroweap 1s small. and many wells have fa1led after variable per10ds 

or production. 

- COCONINO SANDSTONE: The Coconino Sand~tone is a 11ght-

·The degree o-r cementa.tion varies but the f .orreatlon 1s brittle and 
-.. 
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contains extensive fractures near fault zones. . The Coconil C 

. 
prIncipal aquifer in much of northern Arizona, but in the l;ioqul· .. 

Tusayan a.rea. . only two wells !'oere designed ' to produce ~':D.ter from .. 
1 

th1s formation, and records suggest that both wells are' dry. The . 

. lithologic character of the Coconino indicates a low to moderate 

permeability and poros1tYt~and in many areas the formations may 

contain substantial quantities , of. water •. ':. Bewever ,the. Coconino 1s 

an aquifer only where the underly1ng Herm1t Shale and S~pa1 Forma­

tion form an aqultard and where favorable structures are present • 

. . ~ .:: ... : ..... HERMIT·BHAIE AND SUPAI FORMATION: The Hermit Shale and Supai 

Forma.tion consist mostly of red siltstone and f1ne.-gra1ned sand­

stone. Both formations are important aquitards. Because these 

. :·tormatlons are nearly impermeable, groundwater1s of~en perched in 

the base of the Coconino Sandstone on toP. of , the shaly strata of 

the Hermit and Supai in areas where the groundwater does not drain 

laterally and does not percolate dOl'mward. via extensively fractured 

strata. One well 1n the Moqui-Tusayan area 1s reported to produce 

. a small amount of water from sandstone strata in the Hermit Shale. 

Interviews of local residents indicate that this well 1s presently 

BE1?WALL LIHESTONE, TEMPLE BUTTE LIMESTONE, AND MUAV LI~lESTONE: 

'l'he Redwall. Temple Butte, and Muav Limestones lie below or partly 

below the regional water table and comprise an extensive potential 

aquifer in the south Grand Canyon area. The presence of solut1on 

. the transmission end storageot large amounts of groundwater. Large 
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i I . 
syrings (see Table 2) whose aggregate d1scharge rata 

...... . 

(' t 

cubI0 feet of water per second discharge. from these f()l'l::.a.'·clu!~ s 

whe:o:..·~ ·they. crop out in the southern wall of the Gra.nd Canyon. 
Ml __ 

.LIlt.: 

. ! 
depth to the top and to the base of' this limestone sequence··in 

the Moqul-Tusayan area 1s approximately 2.450 and 3.365 feet 

. respectively. .' , 

'BRIGHT ANGEL SHALE AND TAPE/1.TS SANDSTONE: The' Br1ght Angel ' 
'. 

Shale 1s composed chiefly of mUdstone and shaly strata but also 

. co~te..lns minor sa.?}dstone . and limestone strata. The .Bright 'Angel 

functions as an effective aquitard; no ·large sprln~s issue frQm 

formations below this shale. The Tapeats Sandstone consists of 

cross-bedded, poorly sorted. coarse.sandstone and conglo~erate • 

.. Because the Tapeats is overJain by the Bright Angel Shale aqultard. · 

. on17 small amounts of water issue from springs in the Tapeats. 
\ . 

. . -.* . . 

STRUCTURAL FEATURES . 
. ". \ ., 

The major geologic structures in the Moqui-Tusayan area are 

the northeast trending Vishnu and McKee Faults and the Tusayan 

structurally depressed area. The regional dip of the Paleozo~c 

strata ranges from to to lio and 1s to the southwest. 

The Vishnu Fault and the McKee Fault cut rocks in the Grand 

Canyon where caverns occur in the limestone rocks along these fault 

traces. The V1s~~u Fault crosses State Highway 64 approx1mately 

i mile south of ~!oqu1. The He-Keo Fault cr08ses Highway 64 nt 

Tusayan llhere this fault and ot.her minor faults bound a j. ... ~i6~ 

structurally dOh71thrown or .depre.ssed block. 
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"", 
The effects of faul t1ng on movement· and occurronce of gr' ~;'~;, ' ~:~ .... 

wa.ter in the Moqu1-Tusaya.n a.rea ca.nnot be over empr.as:tz cd. H ~:; ·" 

charge" from stream-flow percola.tes readily dOl'mward through the 

fl'actured rocks t~ the uno erly1ng aqu1fer systems. Solution 

cavities, which also enhallce water movement, are 'concentrated along 

·these fractures. 

I 

L 
• 
I 

EXISTING "WELLS 

GROUND'~ATER FEATURES 

At present !June, 1977) records are available for eleven 

wells 1n the Moqu1-Tusayan area, suffi.ciently nf3srby to provide 

data pertinent for this stud.y. These records are summarized in 

". i'ab::'e 1. These wells yleid " groundwater from perched aquifer 

. bod1es in the Torolleap Formation or nea.r the base ot the Cocon1no 

.", Sandstone. Several wells, which produced small amounts of water 

'. whenorilled. are presently dry. 

The depths of the wells range from' 514 to" 1,275 feet •. 

Several wells which encountered perched groundwater bodies in the 

~oroweap ';.rere originally drilled to the base of the Coconino. 

However. when the Coconino was found to .be dry, these wells were 

plugged back to the base of the Toroweapwhere they were completed. 

"" -:--. Static water levels in wells which penetrated a. groundwater 

reservoir range trom 430 to 1,020 feet below land surface. Precise. 

data. are not ava~ lable; ho,,]ev~r t r ~! cord s in::31 en tc ~. \., ... : .. .\- ', ' . 
lo.- ~ ~ _:. , • .1 ' J ..; ~ ',,-

rated thickness in the Toroweap aqu1fer originally ranged from 14 
'. 
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,'tABU L. I VAT!Jl VELt. DATA, "OQUI-TUSAXAH .AREA, COCONINO COUBTr. AIlIZOKl 

a.=~rk~. C - qual1t7 of water data ayol1oble 
L - dr111er.' log f?A11able 

, .. ,,' . 

tooe.t1on 

(.l-29 ... l)29b 

(.1 ... 29-1)2940 

(A-29-::)16 

(J.-:30-2) 8tll 

(J.-,c-,~~' "::.12 

(A-JO-?)17 

(A-,O ... 2)Z4a 

(.1.-)0 - 2) 21yn2 

(A-'O-2)~4bbb 

(A-,O-2):?5b 

(J.-30-2}2.$o 

Date 
Completed 

4-58 

1904 

10-6S 

1 .. .,2 

1930 

1966 

1966 

9-66 
1962 

11-61 

, . 

R"J'orted 
Depth 
of' Well 

1',275 

1.130 

514 

600 

,540 

1,000 

628 

650 

730 

6,0 

62, 

Diameter 
or CAsing 
(inohes) 

a 

10 

8 

tanct 
Burraoe 
A1t1tut'Je! 

5,760 

5,775 
6,': $0 

6.500 

6,500 

6,425 

6.600 

6.600 

6,550 

6.680 

6,670 

• teet ,',;,oT'e sean aea lnel, determined troll ~opograph10 map 

' .. 

I, 

Statio Vater tgYel 
Peet Below Pump 

kto Vater Bearlas 
Strata_ 

Cooonino Sandstone 

land 
Surraoe 

Hermit Shale 1,020 

Torowoap Formatlon~ 500 

Torowasp FormatlOD 4;0 

Toro1feap Formation , 512 

Coconino Sandstone 4r.r 

Toroweap Formation 550 

TorOWbRp Formation 

Toroweap Pormation 542 

Toroweap Formation 

TDr~~eap Pormatlon 540 

... , t 
I 

584 

'. I; 

Date 
l!.9neur e1 ~ 

4-58 0., 

1904 

10 .. 68 <0.1 

1-72 <0.1 

10-17-66 1.5 

0.7.5 

10-17 ... 66 > 0.5 

w_ <.0.1 

11 .. 61 4.5 
12 .. 6, 

'. 

.' ~ .. ' ... "" 

-.' 

Jle~arks 

Anita No. 1 well. L. 

~~1ta No. 2 well, t. 

" 

Anlt4 Copper ~o, Bhatt_ 

r 
. .... 

t.': 

. ~'. ' . 
i. 

Gray Dick Drill Hole No.' 1. 
flugge~ back trom 13' toot. L. 
Gray Dick Dr1l1 Hole No.2. 
Plugged bock trom 660 teet. 

Senta Fe - AnIta Vell. L. 

Thurston No. 1 well. 
Plugged back trom 735 teet. 
Thurston No.2 well. 

Thurston No. 3 wolle L. 

McAtee-Moeks No. 2 wo1l. L. 

Mcl..t'ee-l"leekt3 110. 1 well. 
Plugged baok trom lt~OO te~t. 
C. L. 

\' 

:~""' ..... -:---.- .... """'7. 

L. I ~ 
I 
! 
t 

i' 
r 
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,- , ' to 188 feet. · Records alsolnd 1:cate that these 

decreased w1th pumpage. 
' .j ", 
'. ! 

i , 
: ~ 
~ 

. ':: The~ discharge rate of the wells listed in .Tab~ e ..J.. r.:r~ ·: · , ;~, ; i':ron" 
I 

less·than ·O.l to 4.5 gpru.' Records and notes' in-the files of the 

Water Resources Division t U.S. Geological Survey. Flagstaff, 

Arizona, . suggest that the''' larger dIscharge rates were· excessive. " 

SPRINGS 

. , 

Records are available for fcur large springs which occur in 

'"canyons tributar,v to the south side of , the Grand Canyon. These 

records are summarized in Ta.ble 2. Tl:lese springs yield uater 

·from the regional Redwall-Temple Butte-Muav aquifer. 

. . 

THE AQUIFER SYSTEM 

Water enters the Paleozoic rock aquifer system via infiltra-

·t1on from ephemeral stream-flow resulting from storms and sno~welt. 

Th~ greatest amount of precipitation oocurs in the month of August, 

and may occasionally be sufficient to cause surface runoff. Stream­

flow is reported to be most common during the early spring and is 

derived from snowmel'c. Metzger (1961) indicates that recharge on 

the Coconino Plateau in the vicinity of the south rim of the Grand 

Canyon may be in the range of 0.01 to 0.04 cubic 'feet per second 

per square mile. Inspect10n of records for toTater level in wells 

indicates that the general direction of groundwater movement in the 

Moqul-Tusayan area is tOr;ard tl~: south E~nd -::rost :~ ,: -~ ~" ;. " ~:: < ; ' ;' ~'''' 

pondence with the. regional dip of the P~le'ozo1c strata. 
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. Table 2. DATA FOB LARGE SPRmGS. MOQU~-~SAYAN ~, COCONINO COUNTY, ARIZONA 

Land 
Surface 

Looation Altitude* 

(A-31-2)7 J,7S0 

(A-31-2)1:3abb 3.740 

(.,\-32-3) 31b· 3.165 

Souroe Rook 

Muav Limestone 

11uav Limestone 

Muav Limestone 

Dlsoharge 
(spm) 

210 

300 

42,000 

Remarks 

Herm1t Springs 

Ind1an Garden 
Spr1ngs 

. ', ,. 
i 

i 

i· , 
t 
I 
! • 

I . ,. 

I ',' 

t . 

( B-:r3 -4) :.: ~ 3.250 Redl1all Limestone . 29,000 

Blue Spring ..... ~ .. . : 
, .: . . ::>/;f '·. :. . .. ~;' , 

Havasu Springs . :~·; 3:·: ::::- · 

Total D1scharge (rounded) 

'. 

71.500 gallons per m1nute 

160 oub10 fe.et per second 

" teet above mean sea level, determined trom topographi0 map 

. , ; 

I " 

:~; ~.~ : 

". 

~ ..... 
z·- !' 

... 
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nOQUI HELLS 

i \:.',: ' 

:t' -
It 

The ,five ~loqu1 wells were 1nspected and m·easurecl 

,,1977. Two of these' wells', 'are recorded 1n thefl1es of the 1'lntcr ' 

, Resources Div1sion, u.s. Geologica.l Survey, Flagstaff, A:rlzona t 

it?- HcGcvock (1968). 3...'1d on Ta.ble 1 of this report' as NcAfee .. ·Heeks 

No. 1 anel No.2 wells. The loca.tions of the l;ell's" are show"n on 

"', Figure 2. Driller~ logs are available 'for' 'i,he HcAfee-Ne'eks ~o. l' 

well. The five wells are d1scussed individually as follo1'1s: 
, 

'McAFEE,-~lEEKS NO. 2 WE!~:' This well is located .55 fe,et l':est, 

'trom the power pole ad jacent to a. large yell~n l'rater storage' tank'. 

, The well appears to be equipped at present with a submersible pump 
I 

and discharge line; however, vandalism to the electr1cal controls 

'., ,,'stthe surface has occurred and the pumping 'equi"pment is inoperable. 

,Field meas:urements indicate an eight incn casing ,,;h1ch projects 
. . . 
--= ' six inches a.bove land surface for this well. 11easureI!lents ili th an 

electric 1'1ater-Ievel sounder indicate the well 1s presently open 

to a depth of 522 feet. No water was encountered to this depth • 

. Records do not indicate the depth to water level in this well: 

,~, how~ver. an original water level of 550 feet is estimated and it 

is probable that.the pump 1s set at a greater depth. Caving of, 

, the wall rocks 1n the well 1s believed to have prevented the 

sounder from reach1ng vater level. If the hole has caved, the 

pump may be locked in place and the well probably cannot be rehabil­

itated. 

FIRST nON-RECORDED Vw'ELL: Th1s well 1s located 41 feet lITest 
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is not presently equipped. An eight inch casing wh1eh projected 

one toot above land surface was measured 1n· the field. The well 

1.9 c!aved and filled with rock and soil, and could be probed only 

to a depth ot 41 feet. 

14 

Interviews with local individuals indicate that this well may 

have been the original McAfee-rieeks No.2' well and was dynaml ted 

in 8:n: att.empt to ir;.orease the' yield r however',' after 'the explosion 

the well collapsed and was abandoned. 

SECOND NON-RECORDED WELL: This well 1s located approximately - ""'.' 

150 teet north of the yellol'l water tank." The l';-ell is not. presently 

equipped. Field measurements show a nine inch corrugated pipe 

cas1ng which projects three teet above land surface. The'well is 

.partly filled with rock and soil and could be probed only to a 

depth of 18 feet. 

McAFEE-MEEKS NO.1 WELL: This·well is located several hundred 

teet south of the yellow water tank and 28 feet west of the tree 

on which the electrical control box for this well 1s mounted. The 

well appears to be equipped at present with a submersible pump and 

discharge line; however,vandallsm to the electrical oontrols at 

the surface has occurred, and the pumping equipment 1s inoperable. 

Reoords and field measurements indicate an eight inch casing which 

projeots six inches above land surface. Measurements with the 

electric sounder indicate the well 1s presently open to a depth of 

1}79 feet e There ~as no indication of water at this depth. 
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1nd1cate that the ~epth to. water level.in this 
! 

, veIl was 540 feet in 1961 and 584 feet ,in· 1963. 1t 1s probable that 

th~ p~p .1s, set at a. greater depth and that caving' of the wall 
'I 

r.ocks In the well prevented' the sounder from rea.ching water level.·' 
. 

It th~ hole has caved. the pump 1s probably locked in place and 

the well cannot be rehabilitated. 

·THIRD NON-RECORDED WELL: Thi's well"is" located. ·several 

hundred feet south of the yellow water tank and 83 feet north of 

. the, tree on which the electrical control box ,1s- m';·unted. The well: 

appears to,~·.ave been equipped 111 th a -submersible pump and di'scharp;e 

line. but the well appears to have caved and been partially filled 

with rock and soil which has'locked the pump in place. Field 

":c __ ·:1Ileasurements show a six Inch casing lq'hose- top is flu<;h wi th the .. 

ground level. The wel1 was plumbed to a depth of 481 feet at 

. 'whloh obstructions prevented further penetration. The disoharge 

line was plumbed to a depth of 600 feet at which depth' the top of 

the pump may have been encountered. No indication of water was 

round. although examination of records for J·!cAfee-Heeks No. 1 well 

suggests that a water level of approximately 540 feet below land 

, sUrface may have been encountered at the t1me of dril11ng. 

It appears that the pump in this well is locked in place. and 

the well probably cannot be rehabilitated. Attempts at previous 

. rehabIlitation are suggested by damage to the upper part of the 

disoharge line. This well may have been the or1ginal M~ee-Meeks 

110. 1 well. 
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. ANALYSIS: - Although the pumping equipment is probably locked 

1nto position by caving in the wells an~ although records and a 

6C?t? .. foo~ measurement in the discharge line· of the th~ j'd non-record- . 

~ ad ~ell suggest pro~ress1ve decline of water levels. attempts 

could be made to produce small amounts of water from the two equlp-

ped wells. If the pumps can be pulled from wells (A-30-2)25b and 

(A-30-2)25c t the pumping equipment could be inspected and the wells 

cleaned by bailing and water level measurements made. If small 

amounts of water are ~ound below the 600 foot level, ~he pumps 

.•.. cQ:Qld. then be reset and the wells placed into lnter!.~1ttent low-' 

_~. 7ield operation·.3.t an aggregate pump rate of less· than one gallon 

.' per .m1nute. 
. .-

• 

... ~~ .Approxin:tat"e costs for well rehabil! tat10n ·.attempts at the· 

... Hoqul wells are as fo11ows: 

... ~. Hove~1n 

.... ". Pump remova1 
(MInimum of J hours @ $100.00/hour) 

·Bailing time 
(Minimum of 4 hours @ $lOO~OO/~our) 

ResettIng pump 
....... ; ._'~: .. (3 hours @ $lOo..OO/hour) 

Total 

-

$400.00 

300.00 

400.00 

300.00 
.- _a ___ _ 

$1.400.00 

... !hese costs are a minimum estimate of total costs· because: 

.1 •. Pump removal 1s probably not possible. 

2. It pQ~p removel can be accomplished, the time required 
for removal EBY be much lc:~ge!" thaYl i!':dicE' .. tcd. 

,. It caving occurs during bailing, much longer bail1ng 
times may be requ~red • 

.. 

" 
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Beca.use 

" :. "1 " .. ~. . l 
the c~sts for poss~ble. rehab1l1tation 

• 

are high and 

because the potential f'or-water product1on is low, 1t 1s recommend-

ed that the lrIoqul l'fells be abandoned. 
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