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Purpose of investigation

In formulating a post-war policy for a water sunply tc mset the needs of in-
dustrial expansicn and increased nopulation, the city of Sherman has three general
plans under consideration as follows: (1) continued use of ground-water; (2) use
of water from Red River impcunded in Lake Texoma above the Denison Dam about 10
miles from Sherman; and (3) use c¢f impounded flocd waters from several small streams
in the immediate vicinity of Sherman.

A request was made by the ¢ity authcrities to the Texas Board of Water Engi-
neers and the U. S. Geolozical Survey, with which the Board is cooperating, for a
report regarding the supply ¢f ground water. Several pumping tests on the city
wells were made in July 1945. The purpose of these tests was to cbtain information
as to the possibility of materially ipcreasing the present rate of ground-water
withdrawals in the Sherman area, and the effect ¢f sueh increase on the ground-
water reservoirs.

GEOLOGY

According tc the U, S, Geological Survey map of Texas, Shermar is on the
boundary between the outcercps of the Eagle Ford shale, and the Austin chalk of the
Gulf series (Uvper Cratacecus), Underlying the Ea~le Ford shale is the Woodbine
sand, the basal formaticn ¢f the Gulf series. The Ccmanche series of Lower Cre-
tacecus aze which underlies the ¥Vocdbine sand consists in descending order c¢f the
Washita group, the Fredericksburz group, and the Trinity group. The latter is re-
presented in this area vnly by the Paluxy sand and is underlain by rocks of Cer-
beniferous age. Only the Wocdbine and the upper and lower sands of the Paluxy
yield water in sufficient quantities and of suitable quality fer public and indus-~
trial supply. The Wccdbine sand end the lower sand of the Paluxy ars by far the
most important. The resarvoirs in these sands ar> replenished from rainfall om
thair outcrops.

The rccks ¢f the Trinity eroup crcop out in a broad band which crosses Montague
County and the western part of Coockes County 60 miles west ¢f Sherman in e ncrth-
south dir=ction, and thence swinz northeastward and eastward across scuthern
Oklahoma intc Arkansas. North of Sherman the outcerep cccurs in places in the low-
lands of Red River within 20 to 25 miles, but the main outcrop is about 40 miles
from the city.

The Woodbine gsand crops ¢ut in a belt roughly paralleling the outcrop of the
Trinity group. West of Sherman the sastern edge cf the cutcrop is about 15 miles
distant while north of Sherman it appears within about 6 miles of the city. The
rocks dip generally in ths scutheast and scuth.

At Sherman the VWgodbine sand is encountered in wells from abeout 550 to 800 fe~°
beneath the surface, the Paluxy sand is sencountered from 1,400 to 2,100 feet and
contains an upper sand from about 1,400 to 1,500 fset, and a lower sand from about
1,980 to 2,107 feet, All these sands are fins-grained, relatively thin, and intzse
bedded with shale, clay or limostone (see attached lozs).
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The underlying Carbcnifercus rocks rresumably centain brackish or salty water,
The ccritact batween thess rccks and the base of the Paluxy sand is not evident from
an examinaticn of the loegs of the city wells but salty water has been r~ported below
a denth of about £,150 fset; and the electrical log of cnc well (T3) indicates ths
presence of highly minerslized watsr belcw about 2,137 feet. A wesll at Perrin
Field six miles northwest c¢f Sharman encountersd salty water at a denth of about
1,6n0 fest, (see loms).

DEV-LOFKENT OF SROUND VATZR

(For locaticn of wells see plats 1 and figurass 1 and 2)

City wells

The first well put down by the City {(well T4),2,300 fest in depth, was drilled
in 1889 at East and Epstein Straets, and developed in ths lower sand of the Paluxy.
During the period from 1909 through 1917, zight wells (W1 to ¥8) ranging from 776
toc 80) feet in depth were drilled to the Wocdbine sand in tho present well field
n2ar Birgs and Ricketts Strests. Twc wells (Tl and T2) wera drilled to the lower
Paluxy sand in this fiz2ld in 1921 and a fourth well in the lower Paluxy (T3) was
drilled in 1944 about 1,400 feet northwesst of the intersection of Hunt and Ricketts
Strsets, thareby completing the well devslopment as of Oct.bsr 1945. Table 1,
givaes most of the vertinent infcrmation that is available concerning the city wells.

Table 1
Sharman City Wells

Location, depth, yinld of walls, and formation frcm which they draw water

Well Number  Yesar Depth  Yield
raport City drilled Lecation Formaticn (rt.) (g.p.m.)
1 wl 1209 Birzs and Rickstts Sts.  ™oodbins sand 800 80
2 wa 1909 dc. do. 800 80
3 w3 1911 d0. ac., 778 80
4 w4 1913 do. d0, 778 290
5 w5 1916 do. do. 776 -
6 6 1916 40. do. 785 80
7 pid 1917 de. ac, 786 °0
8 w8 1917 io0. dc. 786 275
9 Tl 1921 io. Lewer Paluxy sand 2,140 3920
10 T2 1021 do. do0. 2,146 360
11 T3 1944 1,400 feest north of

Hunt and Rickstts Sts. Lowsr Paluxy sand
(and unnar (°?)
Paluxy sand) 2,169 540
12 T4 1889 Zast and Epstein Sts. Lower Paluxy sand 2,300 200

Industrial w~lls

Two railrcads, tw¢ ics plants, a lesundry, a cotton oil and rofining company,
and one cther industry are suppliasd by privately cwned wells. These walls draw
relatively small quantitias of wator from the Wocdbine sand. Th2 wells, numbered
13 tc 20, inclusive, ar- brisfly dascribed in the fcllowing table and ars shown
undsr the same numbars on plats l.
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Table 2

Rzccrds of industrial w=lls at Sharman, Taxas
(A1l walls draw water from ths Woodbina send)

Diam- Esti-  Remarks.
Well Owncr Locaticn Depth eter Pump Pump mated
(ft.) (in.) (gpm) av.
annual
(gpm)
13 St.L & 3.F. City limits "R05 10’:{~ Turbine 245 115 See log.
R.R._Shops (north sids:) 6-5/8 _

14 do. do. - - dc. - - Est.Aver.
annual
yield frem
both wolls
115 zpm.

15 Intarstate P~can and Las Sts. - - do. 115 100 Also ono

Cotton 01l unused
and Ref. Co. well.

16 Scuthsrn Ice Housten and East Sts. - - do. 40 15 Fump ops-

Co. rated con-
tinuously
June-Sent.
17 Southland fHoustcn ani Montegumery -  Flungzr 10 - ’
Ica Co. Sts.
18 Sherman Steam  lLamar and Rusk Sts. 800 8-6 Turbins §0 30 Alsc an
Laundry abandoned
___well.
19 Sherman }fg. Fark and Lincoln 776 8 do. 55 25 See log.
Co. Sts.
20 T & N O Ry. Centennial St. and - - do. 70 12

Se g- tracks

Pumpage

The following table which is hased mainly on informaticn furnishad by the City

Water Dapertment and the St. Louis and San Francisco Railroad shows th2 ostimated
amcunt of water pumped frem beth city and industrial wells during 1933-44. .

Table 3
Estimated pumnexe from ell w=1lls at Sherman, Texas, 1933-1944

City wells Industrial Total Average
Yrar million gallons million gallons million gallons in gszllons

a y~ar a ysar a ycar a minute
1933 262 158 422 800
1934 296 158 454 860
1935 280 158 438 830
192 288 158 446 850
1937 268 158 426 810
1938 284 158 442 840
1939 298 158 456 870
1940 286 158 444 840
1941 304 158 462 880
1942 342 138 500 §50
1943 484 158 642 1,220
1944 436 158 594 1,130
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FPumping t=3sts

A series of rumping t~sts was run on ths city wells frcm July 10 to 21, 1945,
to detormine the ccefficisnts of transmissibility and thz coefficients cf storage
of both the Woolbine sand and the lower sani ¢f the Faluxy.

Fcr the Wocdbine sani the coefficients weres detitmined by pumping wel} W8 and
cbsarving the resulting drawdown ol water l2avels in wells W3, W4, W5, W6, and W7
for a period of sbout 23 hours after which weoll W8 was shut-down and thz rat2 of
racovery of the water lev:ls in the same 2roup cf wells was cbserved fcr about 25
hours.

For the lower sand of the Paluxy the coefficients were dstsrmined by running
three interference tests and ouns raccevery test. In the intasrference tests the
drawdowns in wells Tl and T3 caussd by pumping well T2 wers obsarved for a pariod
of about 361 hours. Then w3ll T3 was started and pumped for 23 hours while the ‘
obscrvatlcns of drawdowns in w3il Tl werc continued. 1In the r2covery t=st the pump
in well T3 was turncd off at the =2ed cf the 23 hour paricd ¢f pumping and the re-

- covary of the water lovels in Tl and TZ was reccrded.

All watasr-level measuraments wers msde with a weighted steel tape wherever
such measur:ments wrre possible; otherwise the water level was dztermined by means
of an air<line and rressur. gace The yields c¢f the pumped wells were measurcd
with a 2-foot sharp-crastzd wnir.

Results of test - Table 4 shows thoe coefficisnts of transmissibility and
storage computed by th: Thais method from the pumpine test data. These cooffi-
cients are a msasure ¢f the ability ¢f ths aquifar te transmit water and vield
water from storage and can bs usad to conpute the drawdown in wells which will
occur as a result of incrcased pumping at verying distances from the point or
points of increase.

The non-cquilibrium fermula dz2vsloped by C. V. Thais 1/ ¢f the U. S. Gscleogical
Survey is

O
s = 114.6q r 2™ du
T ! u
( 1.87r"S r“s
Ty

Whors s is the drawdown in f 't at any point in the vieinity of a well discharging
at a uniform rate; q is ths discherzs ¢f the well in gallens per minute; T is the
cocfficient of transmissibility of ths aguifer in sallcns par day ner feet; r is
tho distance from tho dischares well to the point cf obssrvation in faet; S is the.
coefficient of storage; and t is ths time the well has been pumped in days. i

The transmissibility of an aquifer may be =xpressed as a coefficient whiech
givss the vclume of watar, flowing in unit time through a vertical strip cf the
aquifsr of unit width under unit hydreulic gradient. It is here used as the
numbsr of gallons that will flow in one day thrcush a vertical otrlp of the aquifsr
one foot wide under an hydraulic gradiznt of 100 poreent.

1/ Theis, C. V., The ralation bst een thelIOW°r1ng'df the piezcmetric surface
and the rats and duration of dischargs of a well using ercund-watar storage: Trzns.
Amer. Geophys. Unicn, pp. 519-524, 1935,
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The coefficient of storage is tha vclume of water r-<1lz3as=d from storage in a
vartical prism of the aguifer .f unit cross szcticn by a unit decline in head.
As used h=sre it 1s the vclums of water measured in cubic feet that is ruleased
from storage in a verticsl prism of the aguifer onn foct squarse when the artesian
hzad is lowered ons foot.

Tho develooment and arplication of the Theis formula is based on the following
assumptions: (1) th» water-bzaring formsticn is homogencous and isotrcpi¢, (2) the
formaticn has an infinit> arqsl 2xtent, (3) ths discherge well penetrot=s ths =ntire
thicknsss of the formsticn, (4) the discharge well has an infinitesimal diametor
and (5) the water is r:-laz=s~d from stcrage instantanzously with the drop in head.

Teble 4

Co=fficients ¢f trnsmissibility and storags dztermined from tests cn th2 Sharman
City wells, Sherman, Texss

Wells in Woodtine sand

Coefficiznt of  Coefficient
Date Observation transmissibility ¢f storags Ramarks
woll . T, epd/ft 3
July 13-15, 1945 w3 o - 2,420 " .000233 Well W8 in operation.
July 13-15, 1945 W4 2,080 000060 Do.
L43) 2,190 .0000%85 Do,
we 2,320 .000189 Do.
w7 2,340 - .000178 Do.
July 15-16, 1945 e 2.510 000221 Well W8 idle.
July 15-16, 1945 W 2,400 -00N045 Do,
w3 2,360 ‘ 000094 : Do,
w6 2,460 : .000164 Do.
i 2,680 A .000149 Do.
Avarage : 2,370 : 000142
#2lls in lower Paluxy send
July 18-19, 1945 T1 2,220 ' .0000755 %ell T2 in operation.
July 18-19, 1945 T3 <,200 » 0000203 Do.
July 19-20, 1945 Tl 3,660 : .0000183 Wwell T2 and T3 in
operation.
July 20-21, 1945 T1 2,830 0000168 W=ll T3 idle, T2 in
operation.
July 20-21, 1945 T3 2,550 ~——— Do.
Avcrage 2,900 : .0000327

It will be ncted that ths 10 valuses ¢btoained for the coefficisnts of trans-
missibility and storage for the Wcodbine sand agree rathsr well, the average being
2,370 gpd per ft. and 0.000142, respectively. These averagss wsre used in ccmputing
the drawdowns to be exvascted from future pumpage.

The values of the coefficisnts obtained frem tests ¢n wells in the lower Palixw
sand, however, vary cvsr 2 wider rangs. In view of the fact that a much better
aliznment ¢f the data was obtained when using T3 for obsarvaticn whils T2 was
pumpad, mors weight was zivean the transmissibility coefficient, (3,200 gpd per ft)
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which was computed fer that t=st.  Thzrefcrs, 3,000 gnd per foot has been used as a
basis for computaticns. The value used for the cocfficisnt of storage was 0.60003,

Future pumpsge

In order t¢ evalusts thr results ¢f the tests in terms of the effects of in-
creasing the pumrag: cn th2 grcund-water resarvoirs, computaticns have bz2en mede
on an assumed sst-up with a rat? of pumping avproximat«<ly doubl: the prasent draft.
As the coefficlents ¢f transmissibility determined frcm the vumwing tasts arse rela-
tiveoly low, th2 assumsd new wealls arc plzead far apart 2nd as far as practiesblas
from the main pumping staticn st Rick=tts and Birgs Street.

Th: plan calls fcr continu=d use of fivs of tha present wz2lls. including T3,
which was drilled in 1944 and fiv: new wslls, ons wsell in the lower Pzaluxy end
one well in the Wcedbine on the east side of the cit—~ at Ceclbert and Pacific
Stroets; ons in z2ach formation on the scuth side ~t Montgomary and Wilscn Strzets,
and onc Wecdbine well in tha down-town arcez =t East and Epstein Strzets. The
object of the computaticns is not tc arrive at any 2xact figuras of drawdown at the
various points but rath-r to arrives at results that will show the general order of
magnitude of the drawdowns under soms assumed conditions that aprroximzte the
larezst draft that msy roascnably be attainad. The details of the plen ars sum-
marizasd in the following teble:

Table S

Assumad emount and distribution of pumpaze under a plan in which the rate of oump-
ing would b2 increa-2d to 2,400 gmm or 3,456,000 gpd.

Estimated pressnt Assumed futurc

Wall Station Lecation averag: yierld averags yisld
' (gpm) (gpm)
?resent wells
T4 Centrsl g5t and Zpstein Sts. 100 200
T eor Tzl/Rickotts 3t. Birge ond Rickstts Sts. 470 300
w4 do. do. 200 200
W8 do. dc. 200 200
T3 Ricketts Sts.

plant (Mc Ge=e (MeGe2 3Straet)

Street) - 500
New wells

East side Cclbert and FPecific Sts. - 200
do.- do. - 200
South side Montgomery and Wilson Sts. - 200
do.: do. - 200
Central Epst and Evstein Sts. - 200

1/ Ccnsiderad as one well.



Effects of pumping

Ths beundsry cenditions «f the aquifer must b2 kncwn or assumzd before esti-
matas of tha decline of wstar 13vals caussd by pumpinz c¢an b2 mads. The boundaries
may bs produced by frulting, cropping out of the water-bzaring beds at the surface,
or lansing out of tho beds. Th2 boundaries will eventually affect the smount and
rate of decline of th» watsr lavsl. Althcugh it is r:slizad that the weter-braring
sands in this srca a2re nct constant in thickness over lergs areas znd that locsl
faulting may affect th: movament of ground water, these cinditions ars not well
known and their actual influ-ncz tn ths docline cf ths water cannot be determined.
Howover, it is prchablas theat thoir influsnce will be smsll in preperti n to the
total decline, and, th:rsfors, th3s: fmcters havs nct boen takan intc esccount in
this raport. The location of the outercp of ths water-b2ering sands is mor- im-
portant, and this is kn wn end is.nccountsd for in the estimates.

The rate c¢f decline of thz watar levsl in wells in ths Woodbine wz2lls will
bacome less and less until at th: end of about tan y2ars water will move frcm th=
cutcrop tc the wells in suffiei :nt guantity to replac> the pumpzza =nd the drswdewn
will practicslly ccase. The rechargs by reinfall ¢n the outerop, which is abcut 6
milss frcm Sherman, will or2v=nt much unwztoring c¢f th: ssnd in thet aree. Ma2in-
tanancs of the water level at ths outcrop by rachargs appzars «spacially favorzble
as the outecrop is partielly ccv-red by Lake Toxome..

The pumving frcm wells in the Weodbins sand -t Parrin Fizld prohably has
lowsred the water levels in the Woodbine wells at Sherman less then 1A feet during
ths past twc yesrs. Pumping from thase wells at Perrin Fisld will lower the wster
13v=21 at Shorman v:ry littls more if the pumping is continued at thz prosent
averag® rate.

The distance t¢ ths cuterep of the lowsr Paluxy sand is 2stimsted tc¢ be szbout
40 miles, =and = much longor tim? is roquired for unw tering of this ssnd in ths
outcerop to taks place nnd for rochargs on the outcrop to affact the decline of the
water lav~ls at Shermnn. Th» computations for the lower Paluxy show thzt zpprovi-
mats equilibrium will not b3 ~strblishsd until after 2bout 40 yoers of pumping.

Specific eepacity -~ The non-cquilibrium formylas is 1lik=ly to givz results that are
in arrer when used tc determinz th~ drawdown in = well csused by its cwn pumping.
Fcr this reascn the obsarved specific capacity of a well is used to determins the
drawdown in the well caus~d by its cwn pumping during the first dsy of operaticn.
Tha spacific capacity is th» yi=ld-drowdown ratic and is =ona3rally exprossed as

the yinld cf g well in gullons par minute fer each foct ¢of drawdowne There is vary
little informeticn =zvsilabl> concarnine th: spacifiec cavecity of lower Pzluxy wells
or Voodbine wells ot Shermen, but.ths data thst are availeble on w2lls T3 end W4
indicate ‘that a valuec in thes order of 2 gallons a minut~ per foct of drawdcwn =after
on2 d=y ¢f »umping is nct grsatly in errcr for wells drawing water from either send.

Drawdown in w2lls in th>» Wcodbine sand - In astimeting futurs drawdcwns in wells in
the Woodbine sand et Sherman du= to increase in thz pumnegs it has been assumed that
tha water levels in the nrisant Woedbine wells are in 2ssontial equilibrium ard

that practically =21l of the water is cominz from tha cutercp. This is not actually
true tzcause the rote ¢f withdrawnl frem the Weodbins sand has been slightly in-
craased sinca =bcut 1940 es shown by th: tebla of numvaze (see table 3), but the
available pumpage dotz ars not sufficisntly detailed to 2llow a more accur=zts
analysis. Therefore, thes nstimatod drawdowns shiwn in t2bls 6 should be considered
as the minimum drowdcwns that ars liksly to cccur.
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Table.6 gives an estimate of the drawdown that will ocecur in wells W4 or W8 at
the Ricketts Street station and in assumed wells &t the loeations shown in table 5.
According to thes:z fiour=s approximate equilibrium will be reached after about 10
years of ccnstant npumraze and comparatively little additional drawdown will occur
after 5 years. In estimating thzs future pumpine lav:ls to be expected it has been
assumed that th= static level obtain2d during the pumping tests at the Ricketts
Street station, 265 fuet below the surface, is applicable to the proposed new well
locations. A specific capacity of 2 has b=2en assumsd for each well. ‘

The table also shcws that under the assumed pumping schedule the pumping
levels will range frcm about 105 feet to 55 feet abuv= the top of the sand after
cne yaar of continucus pumving and will range from abcut 84 to 32 feet abovs the
top of the sand in the same w2lls after 10 years of continuous pumping.

Teble 5.
Wells ir Woodbins sand

Comnuted drawdown and pumning isvels in wells described, at end of periods shcown 1f
g11 wells arz pumpad ccntlnuouslv at the rates indicated.

. L ' W4 W8 East sida  South side Central
Assumed rate of pumpine (gpm) 200 209 200 200 200 '
Onz year
Computed drawdown (ft.) 80 80 £10 220 230
Computed pumping l-vels (ft.) 445 445 475 485 495
Hsight of pumping level

above top sand (ft.) 105 105 75 65 55
Five ye=ars
Computed drawdovn (ft.) 101 101 22 242 250
Computed pumping levals (ft.) 466 466 497 507 515
Hzight of pumping leavel

abeve top sand (ft.) ISh? 84 5% 43 35
Ten years
Computed drawdown (ft.) 101 101 234 248 253
Computed pumping levels (ft.) 466 466 499 513 518
Height of pumping level

above top sand {ft.) 84 84 51 37 32
Twanty years
Computed drawdown (ft.) 102 102 237 248 256
Computed pumring levels (ft.) 467 487 502 513 521
Heicht of pumping level

abovs top sand (ft.) 83 33 48 37 29

Th~ top cf the Weadbin2 sand has beon assumzd as 550 feet bzlow ground.

Computaticns have alsc baen made of the effacts on wells W4 and WS that would
be caused by pumping each of three new Woodbires wells st ths rats of 200 gallons
sr minute ccontinuously, all located withir the Ricketts Strset well field. The
assumed locations ar: as follows! Un2 well drilled beside T3, and two equally
spacad between wells T3 and W8. Computations show that under this plan dewatering
of the aquifer would start immsdiately which would result in & serious decline in
the yileld of the wells.
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Drawdown in wells in lcwer Paluxy sand ~ In sstimating tho future drawdcwn of the
water 127zl of the wells screened in ths lewar Paluxy sand it hes been assumed
that the woter level is in ssantial equilibrium at the prosesnt time althcugh this
is prob:bly nct exzctly true hecaus2 the rats of withdrawal of water frem the
sands has inercassd slizhtly sines nbeout 1940. As ths effactive distance of tho
lower Paluxy sand cuterop is sstimzted tc be nbout 40 miles, a longer time is ro-
quired fcr recherge ¢n the cuterop tc effaet the dr-wdewn in thz lower Faluxy wells
in Sherman. As csn b€ sean from toble 7, very little drawdown would cccur after
30 years end the drawdcewn woeould practicclly crase aftar 40 yo2ars ¢f censtant pump-
inz. In ¢stim~ting the future pumnpring lavels it is -~ssum=d that the st-tic water
lovel obtzinsd durins the tests, 240 f et, is applierble t. th= nroposed new lccea-
ticns. ,

T=bls 7

“T21ls in lcwsr Poluxy sand

Ccaputed drswdewn and pumning lavels in wells dzseribed, nt =2nd ¢f poeriods shown if
oll wells ore pumped centinucusly ot the rates indieczted.

T-1 or Kogt =2id>. - South side C:ntrel
1-2 L/  T-3  stotion station __steticn

Assum2d rocte (f pumping (gpm) 300 500 200 200 200 -
Ona y=2ur
Computed drewdown (ft.) 183 416 267 266 242
Computcd pumping lsvels (ft.) 623 656 507 506 532
H=21ight cf pumping level ebcve

top of scnd (ft.) ' 927 894 1,043 1,044 1,018
Fivzs ycars
Computed drcwdown (ft.) 227 469 321 319 295
Computed pumping lev=ls (ft.) 677 709 561 559 585
Hzight of pumving l-vcl above

top ¢f sand (ft.) 873 841 989 891 965
Ton y2ars
Computed drawd.wrn (ft.) 253 484 336 335 310
Cemputed pumping levels (ft.) 693 724 576 575 600
Hzight of pumping levels abceve

top of sand (ft.) 857 826 974 975 950
Twenty ¥3aTs
Ccmputed drowdcwn (ft.) 265 493 349 347 325
Computed pumping lsvols (ft.) 705 738 539 587 613
Height c¢f pumping levels abeve

tcp of sand (ft.) 845 a12 961 963 937
Thirty y«ars
Ccmputed drawdcwn (ft.) 270 501 352 351 328
Computed pumpring levals (rt.) 710 741 592 591 618
"H=ight of pumpinz levels abceva

top of sand (ft.) 840 809 958 959 932
Forty yo=rs
C mputcd drawdown (ft.) 330
Comput:d pumping levels (ft.) 620
H2izht ¢f pumping lav-ls sbuve

top ¢f sond (ft.) a30
Fifty years .
C:mputed drswdewn (ft.) 330
Computed pumping levels (ft.) 620
neight of pumping lav:ls ahevs

top of sand (ft.) - 930

1/ The tcp cf the lcwsr Paluxy sand hes b22n assumed 2s 1,550 feet below the
ground surfece. The stotic water level has besn essumsd as 240 feet belcw the
grcund surfac<.
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Rate of mivem:nt of ground watsr

From assumriicns mads as to the thickness of the water-bearing sands, the
porosity .f the sands, =nd th: pr:sent rat: ¢f pumping, >stimates were made as
to th=2 rate ¢f m vament of the ground water. It was 2stimatzd thet water moves
frem the outerop of the Wecdbins send toward Sherman at tha rats of ebout 50 fe=t
& y3ar, and mors slowly frum th» outerop of ths lower Paluxy sand.

Quality of water

Tha chemicsl character of watsr from wells et Shorman is shown in the follow-
ing table. The water from bcth Woedbins and lower Paluxy sands is exeepticnally
soft but hes a fairly hish content of sodium bicarbcnstw. Ths analysis of water
from well W2 shows en iron content of 1.4 parts per million which is not only
highar than is desirable but it is also much higher than in any of the other
wells. It soems desirable t. resample this woll sfter it has bssn pumped for
s=svaral hours tc determine whether the iron is contained in the water before it
lsaves the water-beering sand or whethar it is derived from the casing end pumping
equipment.



Table 8

Analyses of water from wells at

Sherman, Texas

Depth Total Sodi um Total
Yell Twner of Date of dis- Silica Iron Jal- Magne- and  Bicar- Sul- Chlo- Fluor- Ni  hard-
well  ¢ollection  solved (Si0,) (Fe) cium sium Potas- bonate fate ride ide trate ness
(ft.) s»lids (Ca) (Me) sium (H03) (S0,) (°1) (F) (N03) as
(Na+K) Saids
‘ . {cale.) (calc,)
a/TI 5ity of Sherman 2,100 Feb, 24, 1043 921 15 0.03 3.7 1.3 354, 426 118 218 0,5 1.0 14
b/T1 do. 2,100 Feb, 22, 1345 976 20 08 7 2 362 337 124, 21 .6 Lo 26
b/T2 do. 2,146 do. 215 19 06 5 3 306 439 110 124 .2 Ao 25
b/T3 do. . 2,169 Mar. 23, 1945 856 20 .50 6 6 331 409 117 179 .7 Ao L0
b/w2 ds. 800 dn, N2 71 1.4 & .05 152 235 W 32 1.2 Lo 35
a/5 do. 779 Teb. "L, 1943 352 12 11 2.9 0.5 127 269 42 12 1.0 .0 4.,
/"8 do. 736 Feb. 22, 1945 340 16 13 2 1 125 262 L2 16 .8 .7 9

_@/ Analyzed at The University of Texas under the dir«ction of ™. ™. Hastings, shemist, U. S. Depzrtmamt of the Interior,

Geological Survey.

Results ar- in parts per millim.

g/ Analyzed by the Toxes State D-partment of H:xalth, Austin, Texas.

-
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Summary and ccnclusicns

The purposs cof th~ tosts on th- wz21lls at Sherman wns to determins th: co-
efficiants of transmissibilitv and stcorage and to use thesz cosfficients in meking
estimates of the decline of numping lavels thst would results from future in-
creased grcund-water withdrewals,

The ccefficients of transmissibility es computrd from tzsts on the Woodbins
sand and the lower Paluxy sand are 2,370 gpd par ft.and 3,000 gpd per ft., res-
pactivaly. The coefficiznt of sterage of the lower Pzluxy sand at Sherman com-
pares favorably with that found in othur aress but comwarable figures for the
Wocdbine sand ars not aveilablz. Th= ccafficiznts of storsgs used in the compu-
tations were .000142 for th= Wocdbine sand and .00003 for ths lower Paluxy send.

According t¢ the summary of thz comnutations given in table 6, withdrawel cf
water at the rate of 1,000 gpm frem five wells in ths Wo:dbino sand (W4, W8,
East side, Scuth side, sand Central staticns), pumping 200 gpm 9a2ch, and located
as shcwn on the mup, is sbout th2 maximum practicable under the assumsd conditi.ns.
In fact it is belleved that the computed margin ¢f safety cf 30 to 80 fzet before
dewatering of the aquif:r would bagin 1s %toc small, especially in view of the pra-
vailing low trensmissibility and low specific capacity.

Th2 other assumad plan of the dsvelorment of thrs n:w wells with an average
viz1ld of 200 gpm ~ach in th: Wocibine sand in th: Ricketts Street field weculd ra-
sult in dewatering of th3 aguifzr almost immadistely.

Table 7 shows that with withdrawals amounting t¢ 1,400 gpm from five lower
Paluxy wslls (T1 or T2, T3, East sidc, Scuth side, and Central stations), according
to the plan discussed previously, therz still remains 2 lares margin cof safety
before dewatering cf ths aquifar baains, and, thorefore, frem a strietly hydrologie
vicwp int, mere water cculd be davel.psd from the lowsr Faluxy sand than that ‘
proposed under the vlan discuss=2d. Arpyaresntly the limiting factor restricting the
development cf water from ths lower Paluxy sz2nd is the 2cconomics of th:z pumping
costs due tc¢ the lsrge pumping lifts invelved.

-
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Drillers' logs of wells in and nesar Sherman, Texzs

Thicknass Denth Thicknessg_ﬁepth{
(feet) (feet) (feet) (feet)
Well T1 Well Tl -- Continued
Owned by City of Shermen, drilled in Sand with red and blus '
1921 at main pumping steticn, Ricketts merl mixad 21 1+ 1727
and Birge Streets. Hard sand rcck 8 ! 1738
Fina-grainsd sand 28 | 1762
Surface clay 28 28 Send reck 9 1772
Hard rock 4 | 32 Fins-grained sand with E
Yellow water sand 2 34 thin layers marl 23 ! 1795
Blue shals 457 E 491 Sand rcck 4 ! 1799
Sand rock 2 a9 Marl 10 | 1809
Yater sand 18 ' 511 Send 9 .+ 1818
Blus shele 218 | 729 Send with str-aks of marl 22 | 1740
Wetor sand 23 | 752 Red rock 13 1853
Shals with thin strata : Hard snnd 7+ 1860
rock €7 1+ 819 Sand with streaks ef "
Blue shale with strata ; red rcck 25 | 1885
lime rock 92 ! 912 Red marl, sandy 3 . 1898
Layars lime rock end : Fins hard sand 26 1 1914
shale 50 E 962 Water sond, hard 8 1922
Bluz shals with strate ¢f ) Red, bluz, pink and '
lime rock every 20 feet 57 . 1019 xhitz marl 7 1929
Lim2 rock and shale in ! Red, blue, nink and '
layars of 1 feot 78 ' 1094 writs marl, sandy 37 g 1966
Lim: rock with strata cf : Sand rock, sand 14 + 1990
blue marl 43 | 1137 Sand 20 ! 2000
Herd lime with breaks in , Hard sand 2 ! 2002
it 19 1 1156 Send reck, water 17 | 2019
Hard lime with breaks 22 1 1178 Fine water sand, soft 8 1 2027
Lime with shsale 77 ¢ 1255 Fine water sand, hard 27 2054
Lime rock end shale 109+ 1364 Water sand, soft streaks 14 ! 2068
Hard lims rock 23 ! 1287 Layers. of rock, sand and
Hard lime rock with layers ! marl, bluz on. red 26 | 2094
cf marl 15 ' 1402 Hard sand end rock 4 ; 2098
Sand reck & | 1408 Send rock znd sand -layers '
Sendy shale in layers 10 | 1418 with marl 13 ! 2111
Fine-grained sand z9 f 1457 [ | Red marl with strsaks of !
Sand with white scft morl 10, 1467 sand 22 | 2133
Send and white murl 16 1 1483 Water sand 10 2143
Sand and marl in strata 33 1 1516 Iard sand rcck 3 2146
Hard lima rock 1 | 1517 Red gumbo 4 | 2150
Sharp finc-grained sand 2 Red marl 2 2152
_with streaks of marl 29 1 1546 Send recck, rod marl 1% 1 2165
%hite marl 4 1 1550 ked marl 2 2167
Fine-grained sand with ! Sand rock, brok-n 8 ! 2175
red rock 18 ! 1568 Red and blu: shnle, sandy 14 ! 2189
"ater sand in 4 foot ; Red merl 7 . 2196
strata with marl 19 ! 1587 Soft sand rock 4 1 2200
Hard sand a ! 1595 Herd rcck 2 v 2202
Rad. blus and white merl 24 | 1629 Lino rock, hard 2 1 2204
Red bluz end white marl ' ard red shale 2 2206
Red, blus and white marl 25 | 1678 Hard lime 1 . 2216
Send,lime rcck 28 1 170% Hard sand rock 3 4 2219

(Continued on naext pass)
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Drillers' lezs of wells in and nnar Shormzan -- Continued

Thicness Depth Thigkness Derpth
~ (fset) (foot) (fest) (fecet)
"all Tl -~ Centinusd Well T2 -- Continued

Red shale 1 E 2220 Marl, very tcuszh 20 ! 402
Red shals, some blu= 28 1 2248 wnrl 40 ' 442
Red shale 18 ' 226F Hard lime rcck 2 H 444
Sand rock 4 , 2270 Marl erd sand rock 18 E 462
Red shale £6 . 2296 Hzrd lime reock 2 464
Sand rock 1+ 2297 Hard merl and sand rock 32 1 496
Red shale 4 1 2301 Hard lime rock 13 1 509
Sand rock 4 )} 2305 Hard sand rock 15 ' 524
Hard sand rock 3 ) 2308 Sand rock 4 ! 528
Red marl 2 1 2310 Bluc gumbo 11 ! 539
Rock, red shale g | 2318 Tough gumbo 40 ! 579
3and rock, red shals 8 1+ 2326 Sand reck 16 ! 595
ked shale . 3 1 2329 Bluse =2umbc 45 ! 640
Red, white, and blue shale, ! Hard sand rcck 10 ! 650
hard 3 ' 2322 Gumbo 10 660
5and rock 4 2336 Sand rock 20 ; 690
Layars of sand, and rcck, s Rock, sand and bculders 20 ; 710
red, white and blues shzle £ o+ 2344 Sand rock and boulders 10 ! 720
Layers of sand rcck 2nd red ' Hard sand rock 10 | 730
shale, rock pretty hard 11 | 2355 Rock, send and boulders 16 : 746
Very hard sherp ssnd rcck 1 | 2256 Rock sand 10 ! 756
Hard shale 2 | £358 Sand rock and boulders 4 ! 760
Herd sharp sand rock 2 . 2%61 Rock sand 20 ! 780
Hard sand rock 5 : 2266 Water sand 60 | 840
Sand rock 20 ! 860
Rock and and boulders 15 ] 875
Vell T2 “ater 3and 25 ' 900
Sand rcck lo ' 910

Owned by City of Shermzn, drilled in Hard sand rcck eand :
1921 at main pumping staticn, Ricketts “eulders 20 ! 930
rnd Birge Stroets. Sand reck 8 938
) Chalk rcck ‘ 10 ' 948
Surface clay 15 15 Hard 1lims rock 6 ! 954
Water sand 25 40 Hard chalk rock 2 ! 956
Sandyv shnle £z 62 Qard rock sand 26 ! 982
Rock 1 63 Sand rock 7 ' 989
Watar sand 10 73 Hard shale 11 ! 1000
Sand rock i 74 Ruck 3and 19 ' 1010
Shale 16 9n Sand rock 9 1 1A19
Sand rock 4 9 Hard sand recck 15 ' 1034
Shals 58 1 152 Hard rock and boulders 2 ¢ 1036
Sandy shnle 10 H 162 Hard lime rock 2 : 1038
Bluec gumbo 20 1 182 Rock 2 1 1040
Rock s=nd 2n 202 Hard rcck 2 ! 1042
Shele 10 212 Send reck 4 ! 1046
farl 28 1 240 Gumbo 20 1+ 1066
Marl and sand 12 1 252 Rock sand 6 ., 1072
Blue merl 48 | 306G Sand rock 6, 1078
Marl 30 ! 330 Rock sand and boulders 22 ¢+ 1100
Hard sand rock PR 374 Rock sand ani boulders 20 | 1120
Marl a i 34 Sand reck 30 ' 1150
. ; ; Hard rock 2 ! 1152

Gumbo 40 ! 382 !

{Centinued on next page)
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Drillers! loecs of wells in and near Sherman -- Continued

Thickness Denth Thickness Devoth
(feet) (reet) (feet) _ (feet)
Well T2 -~ Cuntinued Well T2 —- Cont inued
{ard lime rock 4 ', 1156 Hard sand rcck 20 : 1892
Hard lime rcck and beulders 4 1 1160 Red marl 10 ¢+ 1902
Lime rock and bculders 12, 1172 Sand rcck 10 + 191
Hard lime rock 6 ! 1178 Red and blue marl 33 1 1945
Lime reck and beulders 1z 1 1190 Fine sand, soft 2 1 194w
Gumbc and boulders 12 202 Red marl an? sand 25 + 1972
Rard lime rock 10 ! 1212 || packsand 25 1 1997
Gumho and boulders g | 1220 Hard sand rcck 2 ! 1999
Hard lime rock 4 i 1224 Sand rcck and water 6 | 2005
Lime rcck and boulders 14, 1238 Tough blue gumbo 10 1 2015
Hard lime rock 12 | 1250 Water sand 2 2017
Lime rock and boulders 15 1 1265 Hard sand rock and water i
Marl and boulders 10 + 1275 sand 18 | 2035
Gumbo and boulders 10 | 1285 Tough blue gumbo 10 | 2045
Hard lime rock 6 1 1291 Water sand 5 | 2050
Hard lime rock and ! Sand rock and beulders 5 | 2055
boulders 2 ) 1293 Water sand and boulders 50 , 2105
Hard rock and bculders 2 ; 1296 Water sand 25 |1 2130
Herd lime rock 19 | 1715 Hard sand rcck 2 1 2132
Lime rock and boulders 10 | 1325 Water sard 11+ 2147
Hard lime rock 5 | 1330 Sand reck 3 1 2146
Red and blue marl a2r ; 1352 :
Hard lime rock 14 1364 -
Hard rock 1 13c? Well T3
Hard lime rcck 32 1359
Sand rock and marl 3 ) laoe Owned by City of Sherman, drilled in
Hard sand rock 3 1405 1944. about 1,500 feet northwest cf
Sand rock and marl 50 1 1455 wells T1 and T2.
Rock sand and marl 40 | 1495 '
Fine water sand 15§ 1510 Surface soil 3 ) 3
Blua gumbo 10 1520 Clay 7 10
Facksand and marl 25 | 1545 Gand 10 | 20
Hard sand rock 1A ; 1855 Blue shale 440 460
Packsand scft 10 1 1565 Sandy shale and sand 18 | 478
Packsand and boulders 20 | 1535 Shale z | 541
Lime and shale 4 ; 1539 Sand and sandy shale 28 { 569
Sand rock and marl 13 1602 Shale 10 ! 579
Hard sand rock 8 | 1610 Shale, sandy shale 68 ! 647
Hard lime rock 2 1612 Sand 14 | 661
Blue shale and boulders 33 1 1645 Shale, few sand breaks 34 ! 695
Blue shale 15 ! 1660 Sandy shale 40 735
Packsand and marl 35 1695 Sand 41 | 776
Lime, water sand 20 4 1715 Blue and red shale 77 . 853
Red, blue and.white marl 20 1 1735 Hard sticky shale 6 | 259
Hard sand rock g 01732 Hard shale 52 911
Red marl 10 1 1743 Lime and shals 43 1 954
Facksand and boulders 17 1765 Hard shale 425 ' 1379
Lime boulders 5 1 1770 Sand and breaks of shale ;
Red, blue and white rarl 15 1735 and lime 50 ! 1429
Lime, water sand 15 1800 Hard shale 2 1 1442
Hard sand rock and E Sand and sandy shale .45 | 1487
boulders 72 1872 (Continued on next page) '
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Drillers' logs of wells in and near Sherman -- Continued

Thickness Derpth Thickness Depth
(feet) {feat) (feet) {feet)
Well T3 -~ Continued Well W4 ~- Gontinued
Yhite and blue shale 5¢ 1 1546 Black gumbo 13 3 323
Sandy shale and shale 26 1 1571 Shalc, light-cclored 89 ! 412
Hard shale 17 ' 1588 Sand rock 3 ! 418
Shale and breaks of hard ! Blue shale 46 ! 461
sand T} 1619 Black gumho 9 ; 470
Shale 2 ) 1647 Light-cclored soanstone 15 ! 485
Sandy shale and sand gg 1 1675 Sand rock 3 ! 48°
Shale 10 1 1885 Shale, liszht-colored 52 ' 540
Sand and sandy shale 20 ! 1708 Black gumbc 14 i 554
Red and blus shale b t 1717 Light-colored soapstcne  £1 ] 575
Shale and hard lime 15 1 1732 Hard sandy formation 9 1 584
Shala 21 1 1762 Sand rock, very hard 4 588
Sandy shale and shale 32 | 1795 Hard fine sand, first |
Tough shale 16 ) 1811  Wocdbine 26 614
Hard red and blue shale %9 | 1850 Sand rock 4 618
Saniy shale 10 1 160 Light-colored soapstone 8 626
Harl red and blue shele 52 | 1918 Scapstcns and shale 14 7 640
Hard lime (2 hours work) Z L1920 Blue gumbo. vory sticky 25 | 665
Herd red and blue shale 19 ! 1939 Shale 18, 683
Sandy shals and sand 23 : 1962 Sand rock 2 ' 635
Hard sandy shale 18 1 1980 Sumbo 17 i 702
Sani 75 ) 2015 Scapstone streeaks shale 19 ' 721
Sand and shale 16 ! 2031 White sand, second §
Sand 2 I 2055 Woodbine 87 ! 778
Sand and shale breaks 61 1 2116 i
Hard shale z 1 2129
Sand 15 1 2149 Well 13
Sand and layers shale 13 ) 2155
Sand 12 1 oziev Owned by St. Louis, San Francisco and
Hard shale o ! 2169 Texas Railway Company at Round House.
Clay 14 14
Well W4 Shals and sand 13 ! 27
e — Sticky shale 52 79
Owned by City of Sherman, drilled in Rock 1 E 80
1912-13. Shale 28 i 108
Rock 1 109
Sandy soil 6 i 6 Shale 25 1 134
Yellow clay 14 E 20 Sticky shale 11 : 145
Sand and gravel 14 4 chale 2 158
Soapstone and shale ¢ 47 Breken lime 1 159
Sumbo, hard and tough 16 63 Shale 55 . 214
Sand Tock 1 64 Shale and sandv shale 25 : 239
Blue shale 19 ! a3 Shale 61 ) 300
Shale with streaks of ; Sandy shale 8 308
gumbo 57 ! 140 ?tICKy shale 8 216
Blua shale 60 ¢ 200 Hard sand 4 320
Gumbo, very tough 2z ! 223 Shale 19 339
Sand Tock 3 | 226 Brcxen lima 2 7 341
Shells 15 | 245 Shale 22 | 363
Sand rock 2 ! 2y Sendy shale 4 | 3&7
Bluz shale 62 | 310 Shale 83 | 450
H )

(Continued on next page)
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Drill=zrs' logs of wells in and near Sherman, Texas -- Continued
Thickness Densh Thickness YVepth
(£rat) (f=et) (feet) (feet)
¥ell 12 -~ Continued Perrin Fisld Well —- Continued
Sand and hard layers 10 460 Shale and lime shells 51 | 408
Sandy shalse 24 484 Sand and lime shells 30 438
Rock broken & 489 Broksen sand, shale and ‘
Sand 4 ! 493 chells 120 568
Shale 35 ! 528 Shale 17 585
Sandy shale and shale 22 ! 550 Sand 25 619
Sand, shale and shells 23 ' 573 Shale 41 651
Hard sand 4 ! 577 Shale, blue and brow? 24 E 67?
o Vit s ayers a3 | G0 || e e e 7
Shale 32 1 652 S *
2 ! 717
Hard sand and shele 2 ! 678 ggaiin nd and lime és ' 7i5
Shale and red beds 55 | 723 oxen sand " '
Sand 57 : 790 Shale and lime shells 62 : 818
- Shale and lims strsaks g2 830
Shalz and shells 15 805 :
. Lime 5 | 835
band and lime strsaks 67 | 912
\ Broken lime and shale 44 | 946
feil 12 Shale and 1ime a4 | 990
) . . Broken lime and shale 57 1047
Owned by Sherman Manuf:cturing Company. Shale and lime streaks 50 E 1099
- ' Breken lime and shale 131 1230
Yellow sand 32 f o2 Sand, shale, and shells 28 1258
White rock 162 B 71 , 1
Hard K 1 ' o Limz 32 1290
ard roc O Shale and lime shells 6 | 1296
Bluz shale 13 . 211 Sand 5 ! 1361
Blue rock 9 1 B20 1 sandy shale end lime shale 17 | 1218
Blus marl 140 360 o 1
) .. ‘ - Sand 8 1326
Blue marl and shzlls 143 ! 303 Sandy shale 76 | 1402
Bluz gumbo 14 517 1
Hard rock z o 52C Sand 4 1416
o DO Sandy shals g 1425
blus gambo o 28| sem 2 1 1427
Hord bloe gumbo -5 | ser || Breken send and shale 13 1 1440
v o Hard d, shals 32
Hard sand rock 3 570 san sha s | 1472
H - - ! 2 Sand I 1475
Sa§d bl“g ShgieA S Shele, sand, hard lime 3 1 1510
of? s:n (white) o5 | Sandy shals 8 1518
LTS water 2 658 Sandy shale and lime !
Sandy shale 12 ! 670 shalls gs i 1600
Hard sand rock 2 672 Shale o | 1602
Ixtra hard shole 8 | 680 || Sand, shale, lime shells 65 | 1867
Hard blus gumbo 49 729 Lime 9 1676
Scft white water sand ! Sandy shale 9 E 1685
second water &7 ; 776 Fard lime 83 ! 1738
Shale 27 ' 1765
Sand 10 | 1775
Ferrin Field, U. S. Army. Lime, brcken shale 23 1798
i Sand, shale and shells 9 1807
Surtace clay o 10 Shale and shells 27 1824
Blue shale 59 69 Brokzn lime 8 E 1842
Shals and chalk 41 ! 110 Sandy shale and sh=slls 20 1872
Sand, shale and shells 188 ! 205 Sand and shalse 12 ! 1384
Shale and shells 62 357 Sand 5 1889

(Ccntinued on next page)
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Drillers' logs of wells in 2nd near Sherman, Texas -- Continued

Thickness

Depth

Thickness Depth

(£-2t) (£oot) (f=et) (feet)
Parrin Field Viell -- Continued Perrin Fisld Well -- Continued
Hard sandy lime 12 } 1901 Mcdium scft sand 16 E 2031
Sand, shale, shells 19 '+ 1920 Seft sand 13 ! 2044
Hard sandy lime and ! Hard sand and medium '
shale 9 1 1929 lime a2 i 2n67
Broken sand and lime, hard 6 ! 1925 Hard sand 15 E 2082
Sandy shale and shells 25 1 1960 Sandy shale 9 12091
Heard sand ' @ 1 1969 Hard sand and brown '
Madium soft sand 7 ! 1976 sticky shala 12 b 2103
Brckan sand and shale 5 1+ 1981 Sand and brown shale 7 , 2110
Sandy shale 8 1 1989 Red shale and sand 8 1 £l18
Soft sand 2€ ; 2015 Hard send and rad shzale 13 E 2131




R=cords of Sherman City wells

N WAT'R_L"VL
Well Location ; Date !Depth |Diam4 Below land {Pump Yield Remarks
drilled of eter surface (gpm)
;well of (ft.)
%(ft.) well
. H (in.
WL | Birge and Ricketts 1909 | 800+| @8 - Double actionf30 to 90|Not pumped during test of July
-Streets : Cylinder 1945.
w2 do, 1909 % 800+; 8 - do. 30 to 90 Do.
3 Ao, . 1911 778 8 443.0 Air 1lift 80 t> 90|103 feet southcast of well ",
not pumped during test of July
Wi, do. 1913 773 3 Lk .5 Deep well 300 348 feet west of well | 1945.
i | . _turbine w8, not pumped during test of
W5 do. 1916 | 77 i 8 LLL .2 . None - LT77 feet south- | July 1945.
H H X nest of well 8, Not used for
A . 1917 | 785 | - LL3.5 Air 1ift 90 117 feet | several years.
; ! east of well %3, not pumped
i during test of July 1945.
™ dn. 1917 736 - - L4 .3 do. 30 170 feet northeast of well %3,
; ' not pumped during test of July
wa do. T 1917 786 " 8 - D=ep well 275 Pumped for tast during ngﬂé;_
! ' turbine July 1945, :
T1 do. 11921 2,140 . - See remzrks do, 175 L59 feet from well T2 and 529
; ! : feet from well T3. ¥ater level
i ! 24,3 feet after shutdown of 14
hours. Pumping l=vel 315 feet
after three days of pumping.
T2 dn. 1921 2,143 12 tol% - do. 360
T3 | Near ¥harton and 194 2,169 | 14 256.2 do. 540 Water level measured aftcr wells
McGee Streets T1 'T2 and T3 were shutdwn 39
hours. Pumping level 524 feet
below land surface after 23
hours of pumping.

....6'[..
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