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PREFACE

. W.K. Summers and Associates, Inc.,
prepared this report for EG&G Idaho on Subcon-
tract No. K-7836, Modification No. 1 under the
Department of Energy’s Outreach Program. It is

being reissued as an EG&G formal report to make it
available to-others who may be interested in this
goethermal application. :
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FOREWORD

The Geothermal Technical Assrstance Program was developed under the premise that the ma]onty of
groups or mdxvnduals with avaxlable geothermal resources do not have the experience or manpower
necessary to do & preliminary engmeermg and economic feasibility evaluation for geothermal energy
projects. In order to disseminate technical information and to facilitate expanded use of geothermal energy
resources, assistance was provided through’ FY-1981 in a consulting format on a first-come, staff-and-
. funds-available basis. Technical assistance can relate to conceptualrzatlon, engineering; economics; water
_chemistry. implications for environmental, dxsposal and material selection considerations; and planning
and development strategles This report is one of a series adapted from consultation prov1ded to requesters
either through in-house efforts or through limited efforts subcontracted to local engineering firms. The
- Geothermal Technical Assistance (GTA) Reports in this seri¢s, which are listed below, will be available for
purchase early in 1982 by those wrth mterest in specxfic geothermal apphcatrons from the U.S. Natronal

Techmcal Inforrnatron Servnce' o , ‘ , .

: WU S. Department of Commerce,
: Natronal Technical Informatron Service,
. 5285 Port Royal Road
* Springfield, VA 22161,

(103) 5574650
GTA EG&G , -
Report Number, | Report Number AR . Title
1. : ‘EGG-dTﬁ;SAISIVZZ o {Aquaculture Facility Potential at Boulder Hot Sprmgs,
O A ;L:":w,, e : »Boulder, Montana L nEICLInT o
2. ,b 3 ‘EGG-GTH-SSZ] T “':"Prelzmmary Geothermal Disposal Constderattons, State
0 e oo i o . Health Laboratory, Boise, Idaho SRS
3. S ‘EGG—GE"‘I‘_I.-‘I-:S‘S"B“:.M;"»‘Geothermal Convers:on at Veterans Hospital, Bozse,
| v e ddakos LEasn 2
4. . sEGG.GTH.5574 Geothermal Apphcatzons for Htghway Rest Areas

56"’:

Geothermal Apphcattons for a Tannel;y

“'s. . *EGG-GTHSSIS ..

o 6. .. ... . %EGG-GTH-5599. . - Preliminary . Conceptual Des:gn for Geothermal Space

- .. ... .Heating Conversion of School District 50 Joint Facilities at
. Pagosa Springs, Colorado

1. - EGG-GTH-5617.. .. 'Selected Geothermal Technical Ass:stance Efforts (com-

D 7. " prising short descriptions of ten space heating projects,

27 five district. heatmg pro;ects and ‘three heat exchanger

pro_|ects)
8. e ‘EGG42137 e Geothermal Source Potential and Utzllzatton for Methane
e g e P i Generation..and Alcohol - Production (subcontractor
_ e ' report) :
o, 77 sEGGa13s Geothermal Source Potential and Utdzzatzon for Alcokol

: Productzon (subcontractor report)

\




GTA

' EG&G

Report Number Report Number "Tiﬁe
10 o ‘ ‘EGG-ZI 39 . Pofentml Geathermal Energy Applzcatwns for Idaho Elks
‘ ‘ R ' Rehab:htatmn Ho.spztal (subcontractor report) ’
A *EGG2144 ' Technical Assistance Report ona Geothérmal Heatmg
SR T 7 Utzlztyfor Lemman, South Dakota (subcontractor report)
' "1'2‘." , : , "EGG-ZMS o _"Econonuc Analysrs for Utzltzatlon of Geothermal ‘Energy
o i T . by North Dakota Concrete Produets Company (subcon—'
tractor report) : : i .
13 "EGG-2146 ' Geothermal Feasibility Analyszs I for Polo School
' .District No. 29-2, South Dakota (subcontractor report)”
14. EGG-2147 7 'Prelzmmat:y Feaslbdu)r Smdy of Heatmg and Cooling
° Alternatives for Nebraska Western College, Scottsbluff,
Nebraska (snbcontraqtox report)
15. - *EGG-2148 Invenlory of VT heimal Spfings and Wells Within a One-
Mile Radius of Yucca Lodge, Truth or Consequences, New
Mextco (subcontractor report) .
16. EGG-2149 Space Heating for Spa Facilities at Ojo Caliente, New
Mexico (subcontractor seport)
17. EGG-2150 ' Space Heating for Office Building at Glenwood Springs,
Colorado (subcontractor report)
18. EGG-2151 District Heating for Subdivision in Dickinson, North
Dakota (subcontractor report) -
19. EGG-2152 Space Heating for Subdivision in Truth or Conrsequences,
New Mexico :(subcontractor report)
20. EGG-2153 Space Heating for Veterans Administration Medical
‘ Center, Marlin, Texas (subcontractor report)
21, EGG-2154 - District Heaiing Jfor Subdivision in Castle Rock, Colorado
(subcontractor report)
22, EGG-2155 Space Heating for Twin Lakes School Near Gallup, New
'Mextco (subcontractor report) -
23. EGG-2156 Pumping Tests of Well Campbell Et Al. No. 2, Gila Hot
Springs, "Grant County, New Mexico (subcontractor
. o report)
24, *EGG-GTH-5739 Geothermal Deicing of Bridge Structures
25. Assessment of a Geothermal Appltcatlon at Tucson,

*EGG-GTH-5740

, Anzona

Vi



GTA ~  EG&G

.Report Number = Report Number Titlé
26, o v'EGG-GTI-I_‘-574‘l Heat Pump Systems for Spring Créék, Montana
21. . EGG-GTH-S779 Pipe Selection Guide
28. - EGG-GTH-SSM . An_ Overview of Eng’ineering and Agricultural Désign
' S : Considerations -of the Raft River Soil-Warming and
, Heat-Dissipation Experiment ' .
29, -EGG-GTH-5812 } Design of the Glenwood Springs Downhole Heat
v B Exchanger ' '
*Published as of 3/15/82.
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ABSTRACT

 Well Campbell et al. No. 2 near Gila Hot Springs in south-
western New Mexico (Section 5;1Township 13- -South, Range 13 West)
was pumped for a,five-step test and a 48-hour constant-rate test
during October 1981. Measurements included depth to water in the
pumping well -and two observation wells, and discharge rates at
the pumping well and two springs.

The water level in the pumping well responded during both
tests. However, water-level changes in the observation wells
were too small for analytical ‘use and"discharge rates from the
springs showed no change.

Chemical analyses of water samples collected from two

springs and the pumping well show very similar water chemistries.

Estimates of hydraulic properties show transmissivity from
12,000 to 14,000 gpd/ft and a storativity of 0.05. Combining
these parameters with well data gives the first-year optimum
discharge rate as 50 gpm with 20 feet of drawdown.

Pumping this well at 50 gpm for forty years should produce
only small water-level changes in wells a few hundred feet away.
It would diminish the flow of the springs, and for planning pur-
poses the combined discharge of the springs and well should be

considered constant.
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'PUMPING TESTS OF WELL CAMPBELL(ET AL. NO. 2,
.. GILA HOT SPRINGS, GRANT COUNTY, NEW MEXICO

INTRODUCTION

Background , .-

Wellréampbell‘et‘al: Not*?;is;onjthémhillside above and east
of the‘spring area at Gila'Hot'Springs'in southwestern New Mexico,
in Sectlon 5, Townshlp 13 South, Range 13 West. Appendlx A pre-
‘sénts” a brlef hlstory of Well Campbell et al. No. 2, along w1th
a fleld log, llthologlc descrlptlon, and temperature log of the
well.; The well was drllled to a total depth of 277 feet on
January 20, 1980. - Severe cav1ng occurred durlng drllllng from
247 to 277 feet.y When the temperature log was. Tun on: January 30,
1980, the probe could not be lowered deeper than 265 feet. When
D.A. Campbell measured the depth before 1nsta111ng the pump for
‘ these tests (October 1981), the total depth was only 250 feet.

‘The Gila Hot Sprlngs ‘rise along the east bank of the West
‘Fork of the Glla Rlver and dlscharge -about 200 gallons per mlnute

(gpm) into the rlver from private land that straddles the West
Fork of the Glla RiVer. Most land: nearby is -either federal
(Natlonal Forest, Natlonal Monument, Prlmltlve Area, and
_Wllderness) or state (New Mex1co Flsh and Game Department)
property (Flgure 1).; . '

r\_ature of 152°F (67°C). Much of the water dlscharges from frac-

'tures in the. rock ten to twenty feet above ‘the G11a Rlver, but
'some of the water dlscharges dlrectly 1nto the rlver.‘v. : '

«':.s.L T o
3

The Glla Hot- Sprlngs are the warmest of several warm and hot

':'sprlngs in the upper part of the G11a River Basin. These thermal

springs occur in a volcanic terrain of Tertiary age where some
faults may still be actlve. This setting makes the area an
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Figure 1. Map of Gila Hot Springs Area showing the;Gila Hot
Springs, the Gila River and its tributaries, and
. land status. . _ .
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D.A. "Doc" and Ida Campbell have built collectors and divert
the water from the hot;spgiggg”thggngfpigglihes and use the
water, both for space‘heating and as the primary water supply for
their operations. .. They: presentlycheat more than 19,000 square
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feet of homes and .commercial buildings. - %<c¢ onl wrien
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 Well Campbell et'al. 'No. .2"is ‘currently .about i250 ‘feet deep.-
and might:provide more -and warmer water than is obtained from the

‘springs.:: Water .from . the'well :wouldbe used -in place: of ‘water.
-fromithewspringé,uthexebypnotzonlycsimpliiying;and(improvingvthe‘
L;colléctidnggnd:distributionxsystem;:but increasing ithe amount of
.space;thattCOuld,be”heated.;kﬁ S Arer B D o
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i _.This report presehtsydataiqbtainedLby“test'pumping’We11 IR

. Campbell et als::;No. 2 lat::Gila Hot) Springs in °°t°b3r~l93l475@; e

The pumping program was designed'to:
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l.“-Learn’thevhydraulictpropérties of ‘the :xrocks:in the "=
vicinity of Gila Hot Springs; : :

e emm e s 3T S U, S a0 h e g T e e e TN FRA PRSP S
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2. EStimate the optimum yiéld?offthefwell;?V:jf#wwi:~f’

3. Evaluétetthe effeét ofﬂtggigpstained pumping of the
fweil at’the optimum rate on (é)kthe flow of the '
i; afsprlngs and (b) the water levels in-a nelghbor 5
’ Well' and ~ 1;:‘*1‘:».": Bomiweis o e :_; FEN RS _j-

S R

fLearh what*éhanges,'if'anyj'in'thé‘chemistry and .-
S -m*itemperature 0f ‘the water dlscharging from the well
~oa5 ahd the. Sprlngs may\come about when the well.is

pumped. . B - “‘, el Beviu rer




ThlS report includes a lot of - 1nformatlon about the ‘area “from
previous reports prepared for D A. and Ida Campbell.

~Topography and Drainage : -

: Altltudes "in . the Glla Hot: Sprlngs .area--the .ared :shown in
Figure 2-- range from 5520 feet 1n the river: valley where it ..
‘»leaves the area to 6832 feet on the ridge above the river. The
‘altitude at Well Campbell et: ral.: No. 2 is ‘5704 feet. . :The Gila
Hot Springs issue through an altitude range from:* ‘& maximum of.
about 5600 feet -on the hlllsldewdownﬂtOnabout~5555sfeetrlnrthe:«f
river bed*along;thefeast,bankﬁof'the;WeSt*Fork-of'thefGilaﬁRiver;
The WestﬂFork;drainswpart of-thetwestern,part“offthe‘upperfcila””‘
River drainage basin. As shown in Figure 1, the Middle Fork of .=
the Gila River joins the West Fork some three miles above Gila
Hot Springs, whence the West Fork runs:southeast to Gila Hot
Springs, then turns south to the confluence with the East Fork,
about a mile and a half below Gila Hot .Springs, Fpom the junction
of the West and East Forks, the Gila River‘flows southwest ‘toward
Arizona.

The upper Gila River drainage basin shows dendritic and
linear drainage patterns. . S PR N T A

The West, Middle, and East Forks, and the Gila River below
the confluence all flow perennially. . : :

Geology

The summary. of etratigraphyrand;structure’that'fdllows'is
our interpretation of the works of many geoscientists. It de-
pends largely on the work of Ratté and his associates (Ratté and
Gaskill, 1973' and 19752, and Ratté et .aly '1979%). Other geo-
scientists who: have:contributed to our knowledge.of~the;area are
cited in conventional faShion;E;TheWWOrk'of‘Ratté and his assoc-

iates is not cited again. ‘ o ST
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- Geology adapted from Ratfé and Gaskill (1975)

- Figure 2. Geologic ma,p.jof_ the Gila :Hotﬁfhspgi‘ngs,_:a'rea_,' Grant .and
: ~_ Catron Counties, New Mexico. E i




Explqndﬁ’on '

Qag .| Valley Alivium and Terrace Grovels (Holocene)
_ (Undlfferenhated) o
‘QTs |  Sedimentary Rocks - Mainly Gila Conglomerate(Holocene, Pleistocene & Pliocene)
Tya | - ‘YoAunger Andesitic and Latitic Lava F lows (Miocene)
B Bloodgood Canyon Rhy me Tuff of EIston (1968) '
|-Tbc | - Phenocryst-rich densely welded ash-flow tuff  (Miocene? or Ohgocene?)
con?amnng abundant quartz and sanadine phenocrysts ,

Taf(?)|  Latitic and Andesitic Lava Flows of Gila Flat. (Oligocene)

Symbols
/ Contact

U Fault -Dashed where approximate or inferred, dotted where concealed.
A) U=Upthrown, D=Downthrown.

4 . |

Y Strike .ond Dip of Beds

0 Lol -

)/ Strike and Dip of Flow Banded Rocks
A——A' Cross -Seétion’ Line A'

Figure 2A. Explanation to Figures 2, 3, and 4.



Stratigraphy'

. Figure 2 shows the distribution of the volcanic and sedimen-
tary rocks that crop .out around the Gila Hot Springs. Figures 3
and 4 are: cross—sections through the Gila Hot Springs area.

vFiSSion track and potaSSium—argon dates show that the rocks ex-
posed in the Gila Hot Springs area range in age from mid-Tertiary'
to’ Holocene. S ;

" The volcanic sequence in the area is probably about 3000
feet thick and probably rests on rocks of Paleozoic age. Our pre-
liminary estimate of the thickness of the rocks of Paleozoic age
is 3000 feet, so we estimate the depth to the Precambrian base-
ment as 6000 feet. ) '5 . e ;?"345

Tertiary Rocks. Rocks ofATertiary age 1n the Gila Hot

Springs area,'as shown in Figures 2-4, appear to 1nc1ude-

-
- .
T e i

Fi nanibee z;haég{ajg“ﬁdwgz; ot c;fi“i«a Flats W[:Tgvf(?) 1

b

B

2. Bloodgood Canyon Rhyolite Tuff of Elston (1968)
e [Tbc]; and

pe
- R : 2
i T L e e R [

K

,33.- Xounger Andesitic and Latitichlows Liyajﬂ

The Latitic and Ande51tic Elows of Gila Flats do not crop
out- in the Gila Hot Springs area, but are inferred in the sub-
surface. This unit consists of porphyritic latite and andesite
flows ‘which- may be as much as 600 feet thick 1n the Gila Hot
Springs area. : Biotite and : sanidine from this. unit yield
potass1um—argon ages of. 29 * 1.1 million years and 29. 3 i 1 1
_million years, respectively.; R £ ‘

?ThevBloodgood Canyon-Rhyolite fuff of Elston (1968) consists
- _of ashflow tuffs with abundant quartz and sanidine phenocrysts.
This unit crops out and occurs in the subsurface in the Gila Hot
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Springs area. Well Campbell et al. No. 2 penetrated 271 feet of
this rhyolitic tuff, from six feet to the total depth of 277 feet.
Biotite and sanidine from this unit give potaSsium—argon eges of
16.5 ¥ 1.5 million years and 25.3 * 1.5 million years, respec-
tively;‘acoording'to Bikerman". In the Gila Hot Sprlngs area
this tuff averages about 600 feet in thickness. ’

The‘Younger Andesitic ehd Latitic Flows consist of brecciated
andesite and massive latite. These flows crop out in the Gila Hot
Springs- area &nd occur in the subsurface. Whole rocklpotaSSiumr
argon ages for this unit- range from 20 6 *'0 5 million years to
25.0 £ 0.5 million years, as reported by Elston et al®. These
flows probably average 450 feet in thlckness in the Gila Hot

Springs area.

Tertiary-Quaternary Rocks. ,Tbe,Gila,Conglomerate may span
the period from mid—Tertiaryito‘mid-Quaternery time or may be en-
tirely of Tertiary age. The Gila.Conglomerate cohsists mEinly of
a'boulder‘conglomerate with pebbles, cobbles, and large boulders
from looalksources, and contains some basalt flows interspersed
with sedimentary rocks in the upper part of the unit. The Gila
Conglomerate crops out in the Gila Hot Springs area, and its
thickness ranges from about 50 to 400 feet. ‘Damons reports a
whole rock potassium-argon age of 20.6 * 0.5 million years for
andesitic flows beneath the Gila Conglomerate along Sapillo Creek.
Elston’ reports a whole rock potassium-argon age of 6.3 & 0.4
million years for alkali olivine basalt near the top oflthe»Gila
Conglomerate.along the Mimbres River southeast . of the Hot'Spfings

area.

k QuaternarY‘and Holocehe,Rocks;“ Tetrace gravels and valley
"alluvium comprise the youngest rocks ih the Gila Hot Springs area.
The terrace gravels of Holocene age con81st of poorly sorted

' boulders, pebbles, and sand with some 51lt ‘and clay, dep051ted in
terraces from ten to a hundred feet above the present Gila River
bed. The valley alluv1um consists of modern gravels, sands, and

10



lSiifg"iﬁmfﬁé”piééénEWGiia*giﬁéf"ﬁéé‘ana'its’modefn”f166&“éép6sits.
,;Reportedhalluvial'thicknesses range up to 30 feet at the Gila
%Cllff Dwellings National Monument headquartersB and 60 feet at.
éthe hlghway brldge near the*confluence9 ’ ’““gs

Structure7‘1,¥

: Numerous normal faults characterize the structure of the Gila
~ ;Hot Springs area.; Most of::these: faults show dlps greater than

| §70°,,str1ke 1n a northwesterly dlrectlon, and have stratlgraphlc

. throws of about 50 to 400 feet. *ﬂgﬂ,; _5’, ;

_ " The Glla Cllff Dwelllngs Caldera or the Bursum Caldera, both
'gnorthwest of Glla Hot Sprangs mlght elther one be the source of
'fthe Bloodgood Canyon Rhyollte Tuff of Elston (1968)7

IR I . . ,‘.

The Glla Hot Sprlngs graben (Flgure 5) encompasses all the‘
;observatlon points measured durlng the pumplng tests of Well .
ECampbell et al. No. 2. ThlS(SIlghtlY arcuatEr structural depres—
‘sion trends north-northwest. i ‘! ’ :

L Tp——_

SR Flgure 5 also shows two geophys1ca1 anomalles.ﬁ .The magnetic.
jilugh east of the Gila: ‘Hot Springs shows about 75 gammas rellef,
'éand may represent an lntru51ve body about 1150 to 1300 feet deep.

| The broad, low—amplltude residual grav1ty hlgh has a closure
Qof about ten mllllgals. . Its axis parallels the Glla Hot Sprlngs

v graben and the anomaly center roughly follows the faulted northern
\rénargln of the graben.,mn_wnrﬂw,NnJMMw;,xrm,,,”r '

;5Water4Bearing‘Properties of the Rocks

A ny

Based on thelr water—bearlng propertles, the rocks in the
Glla Hot Sprlngs area can be divided into three catagorles.

1. Unconsolidated sédiﬁentarY'rocks;

11
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2. Semi-consolidated'to:consOlidated sedimentary rocks;
and R

'3. Volcanic rocks.

The unconsolidated rocks include the alluvial terrace
deposits, and:the .modern-alluvium.: :Water (or:.any other fluid)
moves through these rocks by moving throughitheavoid'spaces;f
between;grains.:uLocally,;thevrockSrare thick -enough.and sat-
uratedeenough*toiyield water to drive points:or ‘shallow wells.

The Semi-consolidated'to consolidated sedimentary rocks.in- .
clude the Gila Conglomerate, some older volcanic-related clastic
units, and the underlying: rocks of: Pale0201c age. The Gila
Conglomerate “is a major water-yielding rock of southwestern New
Mexico. Its hydraulic conductivity, ‘according to Trauger!?,
ranges from‘l~to 10 ft3/ft2?/d in the upper -poorly-cemented part: -
and 0.0001 to 0.7 £t3/f£t2/d in the lower well-cemented part. -

The sedimentary rocks older than the Gila Conglomerate are
probably,all well -cemented. aTheir»hydranlic conductivity depends
primarily on fractures, | S e

 To the best of our knOwledge, the hydraulic conductivity of
the volcanlc rocks depends entlrely upon fractures' however, per-
| meable lnterflow zones may be: dlscovered in deeper wells or test
holes. ;‘T EEEE " CEariee gl el Ly L E A A : ’
In essence then--except for the upper part.of the. Glla
Conglomerate and the a11uv1al gravels-—the hydraulic conductlvity
:of the entire rock ‘mass depends ‘upon- the 51ze, frequency, and dis-
trlbutlon of: fractures.a So, wells that intersect only a few frac-
tures have lower ylelds than wells ‘that intersect exten81vely '

fractured zones..:;

13




INSTRUMENTATION - . . ' .- - - &'j

Discharge Measurements

Flow Meter

"A totaling flow meter with a needle-type flow-rate indicator
was used to measure. discharge from Well Campbéll—et al. No. 2~
during both these pumping tests. -We used the.rate shown by.the
heedle'for fie1d>referencel but determined actual discharge -
rates by recording the metered volume at several times'and

calculating:the rate.

Tables C~2 and D-1 contain the meter readings aﬁd calculated
discharge values for the step test and the constant-rate test,
respectively. The "incremental" discharge rates in these tables
suggest that some recorded meter readings may not be correct, but
the averages determined for each step and for the constant-rate

test probably are correct.

We believe this meter is accurate to * 2% of the recorded
discharge rate. '

Flumes

We set two modified Parshall flumes to measure the discharge
of spriﬁgs. These flumes were designed to measure flows from
about 1 to 500 gpm. One flume is aluminum, the other plastic,
but both are constructed to the same specifications. For maximum
accuracy ‘such a flume should be installed in the straight part
of a stream with the upper surface of the flume level both per- ‘ .
pendiculaf‘and paréllel to the direction of flow. - Properly - |
installed, these flumes are accurate to about % 0.5 gpm ét'the e
dlscharge rate of flume-site 1A and to about * 0.7 gpm at the
dlscharge rate of flume-site 2. : c : o (-

14
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;s;DepthftOfWaterNMeasuremeﬁtsMi,gi;;ugJf@
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Two steel tapes. and two water—level monitors were used:to

. measure: the .depth. to- water in. the pumping- well (Well Campbell et

al. No. 2),and;two,observatlongwells;jNorth4Well,and,South Well).

rDuringﬁthe;step‘test»one,water—leVelvmonitor and -one steel -
tape were used:at-the. pumping well while:the:othergwamm?dewel1mnudnr
was used in one:observation:well (South.Well):and the other steel '
tape was'used at both observation wells. mo>’

w1l Duringgprertest:measurements;fOratheﬁconStaht—rate test, the
waterfleveltmcuitor in use>at%the”pumping.well failed, so:the -
other:water—levelymonitorvwasgremoved;fromgthejSouth;Well;and;A;;
used in the‘pumping well. .Afterwthatichange,:the same steel tape

was used for all measurements in both observation wells.

"Steel Tapes Vﬂﬁébfm{; e en G DAT amiDE LAt w3 G

. SRS RIS S EESORFSIAEIE SR S IR IR0 S PI + IS S S I PR

Two -steel- tapes were used for depth-t to-water measurements. -

‘ These .are both surveyors tapes ,graduated 1n feet, “tenths . of. feet,

and - hundredths of feet.;z snemn vt vne Dl

The steel tape used at the pumplng well is about 300 feet
long, ‘with: numbered ‘markings. every foot.:and: one foot marked in
tenths -and hundredths of a foot- every ~hundred feet.a,A wooden

'"KVfoldlng rule fully graduated in tenths and - hundredths of feet was
-used to increase the accuracy of measurements w1th th1s tape.k

RN i T

The tape used at. the two observatlon wells is: only about 75..

feet long, but -is fully graduated An. tenths and. hundredths of..
"feet. SR f"*"f-::,»‘,‘- e : Tel Tradiry i ege

[ R S

"Tc'measure’waterfleveIMWith.a,steelutape,gpne‘first assigns
a measuring point. (commonly a mark on the exposed top rim of the
wellfcasing):from yhich}allfmeasurementsraregmade.x,lNotingrthe
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height of this measuring point, above or below: the land surface, i;f

allows calculation of water level altitude if the land surface .
altitude is known.) Next one lowers ‘the tape intd the well until
the‘lOWer end:is‘be1ow the water surface.’ (This may require a few .

tries, but becomes easier with successive measurements.) After -
noting the time and exact footage mark that corresponds to the
assigned measuring point when the tape's end is:wet,»theitape is
-~ reeled up-until the wet: end is visible. One’then. notes the exact
footage wet and calculates the depth toawatersbyaéubtracting'the'
footagerf wet tape from the!total footage.ldwered1intoztherwe11;

For example: if the mark for '30.00 feet'is lowered to the
measuring point-at 1003 hours and the tape is wet to: 10”43'feet
after immediate retrleval, the depth to water from: the measurlng
p01nt was 19.57 feet at 1003 hours. ‘ ' i =

The chalked-tape method of measurement was used with the
steel tapes at all wells. This method uses blue carpenter's chalk
(readily available in easy-to—hold hemispherical‘pieces). The *
chalk .is rubbed over the lower few feet of the tape -before the
tape is unreeled into the well. The chalk ‘changes from pale blue
to dark blue when wet, making the exact line to which the tape was

wetted more distinct.

: Under ideal conditions, we expect precision of * 0.02 feet
and accuracy of the same level from chalked steel tape measure-
ments -of depth to water. ‘ ‘ :

‘ If a steel tape gets hung up but reaches the water surface
the deéth~td water determined from that measurement will be too
largé. - Sometimes a steelftapeystored'on a reel retains some .
curvature when unreeled; when this happens the depth to water
measured with that partlcular steel tape will be sllghtly larger
.Athan ‘the actual depth to water.. e i AR o 4

- If the tape rubs sométhing withinfthe'wéli;ﬂsuch as the

16
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electrical cable for the pump, the pump column, or the 51de of
the;hole,‘that will smear ‘thé mark. If the 1nterfer1ng object
is wet, 1t may create a false mark that results in an apparent
depth to water whlch 1s too small (is shallower than the actual
depth to water. ) Water cascadlng into a well, whether from frac-
tures in the wall of an open hole or from slots in ca51ng, can

. also wet the tape before it reaches the true water level, thus

produc1ng a depth-to-water measurement that 1s too small.

: If surglng occurs 1n a well, the actual water surface will
rise and fall w1th the: surges and may fluctuate w1ld1y within a
very short perlod of tlme. ’ '

8 Observatioh of. the discharge just before turning the pumps

off during the constant~rate test (47.5 hours into the 48 hours

of pumping) suggested ‘that surging was occurrlng - at least at
the end of the discharge pipe. If any of. the people who saw. the
dlscharge between 100 mlnutes ‘and 2850 mlnutes 1nto the constant-
rate test notlced surging,‘they did not mentlon 1t.: Therefore,
we cannot clearly relate the phenomena to varlatlons in the
depth-to—water measurements., Slmllarly no one noted surglng
durlng the step test. Meter readlngs may record fluctuatlng
dlscharge rates that often accompany surglng,;they could also re-

_flect the dlfflculty of readlng the turnlng dlals of the ‘meter.

Flgure 6 illustrates steel tape measurements under 1deal

,condltlons, and with some problems. For comparlson, the diagrams

show a properly-lnstalled water—level monltor probe in the same

'-well., s Qfgg(f@; R o .;ggfj:yptf} §wi '?,

i . . B R

- All three people who made steel-tape measurements 1n Well
Campbell et al ‘No. 2 durlng these pumping tests mentloned hang-
ups._ The varlablllty of steel-tape depths to water (Appendlx C,;

'Tables C-3 and C-4; -Appendlx D,‘TabIES*D-Z and D—3) 1nd1cates that

‘some hang-ups probably escaped notice at the time of the measure-

ment._
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 Steel Tape WLM
r._.Cqble . R _p ——Cable
etk - Apparent ‘
' eve?h - Depth
10 Yvaier: : to Wafer |
Water Level —— ’
h Feet Feet
'Above > Above - -
“Probe E’robe :
) V WLM Probe V WLM Probe
Ideal th a G
'Slmple Hang-Up
: Pumpv’Cqumn Pump Cable - : - :
, Sfeel Tape WLM Steel Ta _ WLM
TN\ —Ceble % ——Cable
Apporenf Apparent
‘Depth Depth
to Water to Water
Cascade
Wet 1 : Water 'Level
B B Feet Feet
. Above Above
/ Probe "Probe
1 % WLM Probe v WLM Probe
-'With' Wet*'lnte'rference With a Cos’cade
_Figure‘G Dlagrammatlc 111ustrat10n of some prqblems encountered

durlng depth—to-water measurements
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Water-Level Monltors

is 126 3 feet at 1500 hours.

i

'Many marks were smeared durlng these tests (Tables C 3 and C-4,

,,,,,,

7 - 7,

porT NS S S% R

i “Phe water~leve1 mon1t0r uses a’ preSsure-sen51t1ve ‘transducer
to determlne “the helght of"“the column of‘water above a probe low=
ered into" the well. The probe is left ‘at that same depth through—
out ‘the measurement’ perlod. Electrlcal cable carrles a 31gnal '
from the transducer to c0mponents that convert thé’ pressure "b
sensed by the transducer to equlvalent feet of water above the

~,probe. At ‘the surface,’a small box—like dev1ce with a dlgltal

dlsplay shows the’ reading as feet of water to ‘the’ nearest ‘tenth .
of a foot. Know1ng ‘the’ total distance from the probe to the
measurlng p01nt, the depth to water can be’ determlned by sub—
tractlng the feet of water above the probe from the depth to the
e T P SN EE RN L LUCLLERT €1 B PR TR

probe.;“’““
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measurlng p01nt is 227. 83 feet and ‘the water-level monltor shows
101.5 at 1500 hours, the depth to water from' the measurlng p01nt

- o . P . R T

Tislam

Slnce these 1nstruments require at’ least two hours to adJust
to well condltlons,rthe pre-test measurements include 1nterm1ttent

precorded the readlngs from ‘the water—level monltors. These
- measurements allow the operator to separate 1nstrument drlft from

BES o Ty L T T R I

~‘_ water—level Changes_ SO G
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‘ Under 1dea1 condltlons, the water-level monltor could glve
prec151on of * 0.1 foot. As far as we can determlne, ideal con-

sdltlons never per51st~thr0ughout'an entire test.

 ‘As mentioned above, this monitor uses a pressure-sensitive
transducer. ’ The ‘transducer neither knows nor cares what causes
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the _pressure on 1t to change.m An 1ncrease or decrease 1n atmo—r
spherlc pressure w1ll cause a correspondlng 1ncrease or decrease
in the water-level monitor reading. Under stable weather con-
ditions, or during short-term tests with rapidly changing.depth
to water, apparent water-level changes due to changing atmospheric
pressure. will be ‘very . small compared to actual changes of depth

to water.i However, durlng unsettled weather, or durlng long—term
'”constant—rate tests. w1th gradually changlng depth to. water, ,
apparent water—level changes due to changlng atmospherlc pressure
might 51gn1f1cantly affect data 1nterpretatlon.

The water-level monltors are powered by dry—cell batterles,
and batterles commonly dellver sllghtly dlfferent voltages at
dlfferent temperatures, so atmospherlc temperature extremes. can
create aberrant readlngs because of varlatlon in power supply.
Batterles also dlscharge more rapldly when cold, whlch allows
the rate of change in the power supply to vary. New Mex1co's
typical 30°F to 40°F diurnal temperature range creates a need for
intermittent calibration measurements with some otherpinstrument
to allow correction_of therwater—leyelfmonitor readlng for the.

effects of environmental temperature changes.

Electronic components respond to temperature alsoa somehcon-
duct more readily at elevated temperatures, some conduct;less
readily’at elevated temperatures, andﬁsome,apparentlyhshow little
change”with temperature unless the temperatureiremainsvelevated‘“

(or depressed) for a long time.
We use the‘term "drift" to refer to apparent water¥level
vchanges that result from water-level monitor responses to stlmull
other than changing depth to water.

Cross-Checks

When both a water-level monitor readlng and a steel —~tape
measurement are made 51mu1taneously in- a well, one determlnes
both the depth to water (steel tape) and the depth of water above

the water-level monitor probe at that time. The sum of these
20 | |



pe |

LI

: Temperaturei:

measurements equals the depth of the water-level monitor probe .
below the measuring point. Because the water-level monitor probe
remalns at. the same depth durlng .an entlre test,,the sum of these

,measurements should be constant throughout the test., (Any change

in the depth to water changes the value of each measurement, but
the changes balance each other and the sum of the measurements
remalns constant ) Therefore, use of 81mu1taneous measurements
allows correctlon of the water~level monltor readlngs w1thout
regulrlng detalled knowledge of temperature and pressure changes
experienced or exact effects of those changes upon the water-

level monitor.

Durlng these tests of Well Campbell et al No. 2 the sum of

o steel tape and water-level monltor readlngs d1d not remaln con-

stant at Well Campbell et al No.:g, ThlS shows that 1naccurac1es

_exlst in one or both types of measurements. (On the other hand
'the sum of steel tape and water-level monltor readlngs remalned
‘nearly constant at the South Well durlng the step test, show1ng
,3that both types of measurements there were relatlvely accurate )

After studying all available data, we belleve that all the

_problems w1th depth-to—water measurements mentloned in precedlng

paragraphs occurred durlng the pumplng tests of Well Campbell et

al No.,Z{; The depths to water computed in . Appendlces C and D

represent our: best attempt to correct the water-level monltor _
readings for drlft by correlatlng them with the most plau51b1e
(least suspect) of the steel-tape measurements.

g el ent -

'f,‘Wéééffééﬁﬁéfétnfé?andféhémiétrny”
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- Water temperature was measured W1th two thermometers. One

‘ ,1s llquld (presumably alcohol) 1n glass w1th two-degrees Fahren-'
fhelt graduatlons.. The other 1s mercury 1n glass, marked with both
' one—degree Ce131us graduatlons and two~degrees Fahrenhelt grad-
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uations.

The Fahrenheitéonlyfthermometerjwas kept at Well Campbellﬂi'
et al. No. 2 throughout the tests and used for routlne temper- '
- ature measurements there. T S - L

" “The CelSius-fahrenheitAthermometerlwas used for'in—situ“
temperature measurements at some of the ‘hot sprlngs,for two check
' ‘measurements at Well Campbell et al No. 2 and for measurements
with fleld chemlcal analyses. ’ ‘

After water samples had cooled below 50°C, we also made
temperature measurements with the thermometer that is bullt 1nto
“the spec1f1c conductance probe. We used that temperature to 4
adjust the instrument and to convert’ the spec1f1c conductance

measured to the standard reference temperature of 25¢C.

~Measurements of the temperature of well water made with the
two liquid-in-glass thermometers were the same. Their accuracy
is about ® 0.5°C.

During pumping, temperatures of the‘discharging water from
Well'Campbell et al. No. 2 were measured with a thermometer in-
serted into the plastic discharge pipe through a drilled hole
just large enough to admit the thermometer.

During the step test, and during the first few hours of the
constant-rate test, the thermometer was constantly in place in the
‘discharge line. - Later in the'constanterate>teSt;:the line showed
evidence of collapsing, so the thermometer was removed. This
allowed ‘air to enter the line freely and thereby reduced the
suction that was collap51ng the plpe. To measure the temperature,
~ the’ ‘observor then had to insert the thermometer, wait for it to
‘stablllze, read the temperature, ‘and remove the thermometer agaln
. before the llne collapsed. ThlS measurement operatlon requlred
Judgement by the operator 6 determine how long the thermometer
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- needed to remain in the line.' ‘Some": temperatures may be about one

degree Celsius. too low because of this measurement procedure.'

Saptn il

Specific Conductance

o~

Speci%ic Conductance was measured with a YSI Model 33
salinity-conductivity—temperature‘meter;stinxthefrange of measure-

ments made during this test, the precision of -this instrument is

about * 10 umhos/cm at 25°C.
Silicarf;{,.:f:f Dt mtooal i it e oo s T

Field determinations of silica employed a Hach Chemical Co.
"Engineers Portable Water Laboratory" Model DR-EL colorimeter and
used the silicomolybdate powder method of analysis-.fsilica
determinat;ons with this instrument and method tend to be about
30 percent! lower than when the same sample is analysed at the -
same time by atomic absorption flame spectrophometer techniques.

FEMEOERE T

Carbonate'and Bicarbonate =.in i o
CTESTRLD ol o e D

Field determinations of carbonateyand‘bicarbonate-were made
by titrating a measured volume of water with 0.02 N sulfuric acid:
to a pH%efz4;5;ﬁ“Accuracyfof»theseémeasurements‘is~about .1 mg/1

-, . e

at the>COncentrations measuredf;:y;éé,isv: s E5 L Y LIF R ot

Field determinations of pH were made'with.a Cole-Parmer .

| Digisense'p0rtable pH meter.*"his’instrﬁment‘has'a"digital dis- 

play whiéh! allows' the operator to read PpH to: the. nearest 0.01 pH
nnlt.w Thls battery-operated 1nstrument w1th sealed comblnatlon
electrode’ does requlre more attentlon from the operator than a:

typlcal laboratory model,: but we belleve these determlnatlonsv_a

are. accurate tor#: 0. 1 pH* unlt. e
' {ji::f. 'i.}f{ Pt eaes e LT
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:“TEST PUMPING PROGRAM - A

Program Summary

The test pumping program includes:
1. Pre-test measufements;>
2. A 5-step test;

3. A 48-hour constant-rate test with 60 hours of reCOvé3;
ery; and

f4;iCollection of water samples for detailed chemical
.-analysis.

Pre-test Measurements

Pre-test measurements included measurements of depth to
water in Well Campbell et al. No. 2 and the North and South
observation wells, and measurements of spring discharge at two
sites.

- D.A. Campbell's crew installed  the pump in Well Campbell et
al. No. 2 on October 6, 1981 before installation of the water-
level monitor. They also ran about 350 feet of discharge pipe
down the canyon to reduce the chances of water discharged from
the well flowing via fractures and/or interstitial pores from the
surface to the water table and belng.repumped. s

- One water-level monitorlwas-installed~in1Well‘Campbell?etgh_.
'al- No. 2, and another in the South Well. The water-level monitor
‘uses a pressure-sensitive transducer to determine the height of
the column of water above a probe which is lowered into.the well
and left at that same éepth throughout the measurement,period.
Since these instruments require at least two hours to adjust to

24
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pumplng tests. ) i » | e

well condltlons, the pre-test measurements 1nclude 1nterm1ttent
check measurements madé with chalked steel tapes at the same tlme
the water~level ‘monitors were read.

Two 51tes were chosen at which to monitor spring dlscharge
durlng the pumplng tests. ‘Since flumes: were to be used to meas-
ure dlscharge, these SLtes had to have Water flow1ng on ‘the
ground rather than "collected" to flow through a box or p1pe into
the domestlc supply system. These srtes were also chosen at
opposite ends of the llne of springs . to glve geographlc dlstrlb-
ution and temperature varlatlon. Ideally, these same 51tes would
have been used to collect samples of sprlng water for chemlcal
ana1y51s, ‘but the 81tes most sultable for properly settlng a flume

were not those most’ sultable for sample collectlon. Therefore,

a sample was collected from the most. sultable sample p01nt of

i

51m11ar temperature near each of the two flume sites.j

After Doc Campbell dlscussed the dlscharge arrangement w1th

’us we moved one flume out of the dralnage downh111 from the well's

dlscharge to a site with lower flow but less apt to be ‘influenced
by runoff from the test s dlscharge.w (Appendlx B, Tables l, 2,

‘and 3, present a11 flume measurements made before and durxng these

ge

- As-mentiOnéd'earlier,'water samples were collected from two -

~_springs, one near each: flume, before pumplng began for the ‘step
‘test. Sample bottles ‘were. placed near each flume so that another :

sample could be'qulckly collected if the sprlng flow decreased

:_durlng the test., Table 1 presents all. fleld analyses of water

samples collected for these pumplng tests.

fg‘Flgure 7 1s a sketch shOW1ng the poxnts at Whlch measure—f”f'

uments were made before‘and durlng the: pumplng test of Well

‘-_Campbell et al "No. 2. Thls is not a detailed map:. it shows only
la few of the many hot sprlngs, a few of the man-made additions,
and - no trees, shrubs, boggy areas,'or steep slopes.vv
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The’ dlstan?e from Well” Campbell et al. ‘No. 2" to the North':
Well is 482-feet;: and to:the-South Well is 496 feet. The distance
between-the‘North=and South.Wells is 30 feeti:: =+ = = s ¢ ’ '

Step Test ™ 0 UL fusadt L o e p e ol

.
R0 A

.The step test of Well'Campbell et al. No. 2 consisted of five
pumping’ steps, each of thirty minutes duiatibn;?preceded’byfback-
grbuhdimeaSurements from the time of pump‘installation“until”turn «

~on, and- followed: by measurements’ of- recovery ‘from: the time the-

pump was turned off until tlme to’ prepare for the next test.
“*VBesides’measurements»of’depth*tbiwater)‘diécharge*ratei*and

temperature of the discharging water at the pumping well, we meas-
ured depth to water in two observatlon wells about 500 feet from
the pumping well;, 1and ‘measured the dlscharge rate of the sprlngs
at two locatlons. T R S R s L

© We used’a“ pressure-senSLtlve transducer to- measure the water
level at - the’ ‘pumpihg’ well, and ‘another ‘one at’the South observa-ﬂ
tion-well: " At-the North observat10n~we11 ‘we’ ‘measured- the depth-
to water with a ehalked steel tape. ' o Sl

"“We used two modified PafshélléflumeéfplaCéd in\small‘streams
carrying:runoff‘from*oné or“more springs ‘of the Gila ‘Hot Springs.
We placed ‘the" flumes as -closé as practlcalkto ‘the two' sprlngs ‘that

'f;\we sampled ‘before the test began.» B n:xt;r Dt ey

el IR e mUORIT L

'sponse-i we’ measured the pumping well ‘more - frequently than the "

observatlon Wells, and the observatlon wells more' frequently than
the flumes. ' ' ' o

During the pumping peried; measurements at the pumping well

'wefeémade'lsﬂseédndé apart-immediately following turn-on and im-
'mediately*folléwing‘eachfincrea3e5in‘diSéharge;fand were contin-
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ued at less frequent intervals;ihxoughout pumping. - Immediately:
after:thefphmp;wasvturned off,_We‘againqmadegmeasﬁrements of
depth to water at 157$econd’intervals;«then gradually increased
the time between measurements until the total time since pump off
was equal;to twice the pumping time, at which hour we redueed the

frequency of measurements to once every four hours.

‘At the two observation wells, we measured the depth to water
every two minutes from;the-time}theﬂpump turned on until 30 min-
utes after the pump'wés turned,eff,~;We then gradually decreased.
the frequency of measurements until the elapsed time since pumpua
off was equal to twice the total pumping time, at which hour we
further. reduced the frequency:of measurements to_once every four

hours.-.

\ At each of the two flumes we recorded the helght of water in
the flume throat every five mlnutes during pumping and for the
* length of one step (30 minutes) after turning the pump off. We
then gradually,lncreased the time between measurements until the
elapsed time since:pump off equaled twice the pumping period, at
’which;peinttwe,switched to measuring the flumes once every four

hours.

Data collected at the wells during the step test are tab-
ulated in Appendix €, Tables C-1 through C-11. Data from the
vflumee-appear\in»Appendix B, Tables B-2 and B-3. For. the sake
of brevity, these tables omit some measurements of depth to water,
especially those recorded from the water-level monitors when the
numbers. did not -change for several consecutive readings. All
‘flume readings, and all flow-meter readings, have been 1ncluded By

in the approprlate tables.

Constant-Rate Test

| Before,pumpinngell Campbell et.al. No. 2~fo:,the‘constant~
rate test, we attempted to ‘increase the maximum discharge rate
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possible bylinstalling'a'centrifugal pump in the discharge line.'’
D.As Campbell has used two centr1fuga1 pumps in tandem to increase
,the dlscharge rate, and-we hopéd that using the centrifugal- pump
:would”decrease ‘the” effectlve back-pressure agalnst the sub-"
mersible pump and ‘allow" ‘the two pumps to- deliver at a 'slightly
greater rate than was possible with the submersible alone. No .
»increase in dlscharge resulted from thls experlment. S

Background measurements of depth—to—water in:the observation
wells ‘and ‘the pumping: well, ‘and -of - discharge through ‘the ‘flumes
from springs; preceded-the constant~rate test, whlch ran for 48
-hours at ‘maximum: dlscharge“for the: pumps ‘and plumblng in use.

‘Measurements offdepth-to~water*in*thexpumping~Well“initially
were recorded every 15 ‘'seconds, ‘then with ‘gradually ‘decreasing
_frequency until the interval between readings was 30 minutes.
-When we turned ‘the!pump off, ‘we - again -made - frequent measurements
,whlle the depth to water: was’ changlng ‘rapidly, 'then measured less
’“frequently ‘as'ithe depth to water: approached ‘a steady state. The
- last’ measurements were made at four-hour" 1nterva1s, ~the flnal

measurementsybelng made ‘60 hours after the pump ‘was - turned off.
' «~»Mea5urements ‘at the observatlon wellSsand flumes were made

once every half hour durlng ‘the first 1000 minutes of pumplng,
“ then once every hour untll about 12 hours after the pumps were
turned’ off, ‘then once every tWo hours unt11 ‘about’ 22 hours after’
- the: pumps were turned ‘off, then ‘once: every four hours untll 60

~ hours after the pumps were turned off.r~ ' R B S

;”,rfi_.: el el

P I ﬁ;"-—‘—- Y ‘74‘,-
il 5 e b

' Flow-meter readings were recorded«during7pumPingI*

Appendlx D, Tables D-1- through D-lO show the measurements )
and calculatlons made ‘for ‘the constant—rate test.~- T e

P W ;,l
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Water Samples

: Collectlon of water samples began w1th two sprlngs, as men-
tloned before. These springs were chosen to provide contrasts .
in temperature and location, and to be easily sampled. .

One was toward the northern end of the spring area, the other
toward the southern end. The sample at the southern-end was
collected from a pipe dlscharglng from a box-like collector. in
the northwest corner of the old army bathhouse,(#14). The -sample
at,the northern,end‘was collected from an,open discharge,p01nt in
the plastic piping ‘from a cemented-crevice collector (#41). The
collector is on the east bank of a tiny stream that discharges to
the West Fork Gila River through a tile culvert north of the
generator house. (See Figure 7 for locations. )

Five other samples were all collected from Well Campbell et
al. No. 2 during»the\constant-rate,pumpingktest. We spaced
collection of these samples throughout the test to document any
chemical change that might occur. The first of these samples was
collected after 15 minutes of pumping, the second after 100 min-
utes, the third after 1000 minutes, the fourth after 1500 minutes,
and the fifth and last; after 2850 minutes. (Test duration was
2880 minutes.)

When time and personnel allowed, partial chemical analyses
were performed in the field on samples collected from the same
place at the same time as those submitted for detailed analysis.
These field analyses for the two spring samples and the first two
well saﬁples appear in Table 1. ‘

If either flume showed a significant response to pumping,
another sample would have been collected from the spring nearest
the responding flnme, Since neither flume showed a response,
‘neither spring has a second’sample.
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| ~ TABLE 1.. FIELD MEASUREMENTS . -FOR WATER SAMPLES . s
,;COLLECTED DURING PUMPING TESTS OF WELL CAMPBELL ET AL NO 2 AT 5f§?”;15

3. e

i 1%

- . Sﬁeégficfi fﬁ ; = .8 7i'i 7 %‘
~Temperature Conductance - - i - i . f R . .
.ﬁwhen'sampled (umhoS/Cm ‘A ;: g.(i éioé P QéO? W
Hour . (°C) at 25°C) - ‘pH . . (mg/1)° (mg/1)-
0920[7; 66 6407 . 7 7.75 @ 65 0 . %109

Sample Tlme '
Date
";10-6—81

Sample

Identlflcatlon
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'a. Well Campbell et al No. 2,
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Appendlx E, Tables E-1 to E~7 present detalled chemlcal anal—
yses of the seven water samples collected during: thls pro;ect. '
The New Mexico Bureau of Mines and M;neral Resources performed
these analyses folloWing normal procedures for water analysis.

In general, these analyses fall within the range historically
reported (Reference 8). Analytical variation could account for
all the differences seen. Sodium, with the lowest value in the
last well sample, might be showing a response torpumping,'but this
single anomalous result also might be a measure of the precision
of the analytical method or variation due to analytical technique
of the‘operator. Silica, with the lowest'valuelfor the well in
the earliest»sample and the highest value for the well in the
last sample, might also be construed to show a response to
pumping. However, nelther the partlal analyses we ran nor the
intermediate laboratory analyses’ ‘show such a trend in: s111ca con-
tent, and all the analyses of both the well and. sprlng samples are
within the range of analytical precision.

Test Results

Data Interpretation

Two problems with the field measurements at Well Campbell et
- al. No. 2 made data analysis difficult:

1. The hot water seemed to have an effect upon the down-
‘hole electronic equipment which could not:be readlly :
separated from the effeotslof atmospher;cftemperature
ﬂand.preSSnre ohangesﬂupon water-level-monitor readings,

and -

2. Numerous hang-ups_ 1n the well caused smeared marks
on the chalked steel tape to be the normal condltlon

7

rather than the exceptlon.
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OVerviewfff“

“Figﬁre:S shows the‘relatiohship'of drawdown, discharge, and
temperature of discharging water::at Well Campbell et al. No. 2
durlng the perlod from 1500 hours on October 5, 1981 to 0230 hours
‘on October 12, 1981. '

-

Ste"p "*Test &

Flgure 9 plots data from the step test pumping of Well
Campbell et al. No. 2 on October 6, 1981 with spec1f1c drawdown
e(s/Q) or. spec1f1c drawdown adjusted for Jacob's correction (s'/Q)!!
"versus the logarithm of adjusted time12 or Harrill's argument13
(See Appendlx H for more details. ) From: this plot we calculated
a transm1ss1v1ty (T) of 13,900 gallons per day per foot’ (gpd/ft),
whlch glves a hydraullc conductivity (K) of about 80 gpd/ft2 if
we assume a thlckness of 170 feet (the depth of open hole below
: the pre—pumplng water surface durlng this test)

‘:Figureﬁlo shows specific drawdown adjusted for Jacob's cor-
rectlon versus dlscharge ﬁor Well: Campbell et al. No. 2 during
the step test on October 6, 1981. As shown, the flve p01nts flt
ka stralght line with a slope of 0. 0047 ft/gpm2 The slope of
thls llne 1s called C, the well 'S coefflcient of 1neff1c1ency.

‘_Appendlx B, Tables B-2 and B-3, and Appendlx c, Tables C~6
through C—ll, present data for the observatlon p01nts during the
‘-step-test pumplng of Well Campbell et al No. 2. ‘

P o

o Coﬁstantéhate Test

Flgure ll plots s'/Q or: s/Q versus the logarlthm of elapsed
time (durlng pumplng) or t/t' (durlng recovery) for the 48-hour
E constant-rate pumplng test of Well Campbell et al. No..2. By
.draw1ng a stralght line through the data for 100 to 1500 mlnutes
- of elapsed pumplng tlme, we obtain a T of 13 900 gpd/ft, the same
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as obtained from the step test. Measurements from the middle
period of recovery“after5the“18fhours'of pumping show T = 12000
gpd/ft. Later or earlier times during pumping and recovery could
be const:ued to indicate T's from 6600 to 17600 gpd/ft. .

None of the observation points showed a 51gn1f1cant response
to pumping Well Campbell et al. No. 2, e1ther during the step test
or the constant-rate test. Although depth-to-water measurements
at the North ObServation‘well showed an appafent response during
the constant—rate pumping test, that change was too small to give
any analytlc solutlons for transmlss1v1ty, hydraullc conduct1v1ty,

or storativity.

Likewise, using the recovery data from the constant-rate test .
in a log-log plot of s'/Q versus t/t' to try a The1ss1anytype
curve fit prov1ded ambiguous results.

Appendix D, Tables D-1 through D-4, present data for Well
Campbell et al. No. 2 during the 48-hour constant-rate pumping
test. ’

Appendix B, Tables B-2 and B-3, and Appendix D, Tables D-5
through D-lO, present data for the observation points during the

48—hour constant-rate pumping test of Well Campbell et al. No. 2.

Temperature

Table 2 presents measurements of the temperature of water dis-
charglng from Well Campbell et al. No. 2 durlng these pumplng
tests. :

Temperature measurements during the‘step test on OetoberFG,
1981 show that the maximum temperature (62. 2‘C) was reached about
75 mlnutes after pumping.began and remained. at that level for
about 45 mlnutes, then decreased - sllghtly (to 61. 7°C) durlng the :
later pumplng (about 30 mlnutes duratlon)
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TABLE 2. TEMPERATURE OF WATER DISCHARGING FROM
o __ WELL CAMPBELL ET AL. NO. 2 DURING . . .. ... ...

S 4PTUMP'ING‘-TES\TS’ OCTOBER 981;‘.

3 PR i

L SRR SO S Telen s WA A SSSL
" Date " Temperature Date ' Temperature
October 1981 :Hour (°c)® = October 1981 Hour (°c)®

L6 171426 60.0 .70 71438 60.0
£:1429 60.0 T ‘1440  61.1
1435  60.6 L IVED 11446 60.8
1437 61,1 . C.is 0 11481 61.1
1439 61.1. fge 1500 61.7
1443 61.1 IR 1510 61.7
1449 61.1 o t.i3 1540 61.9
1452 61.1 o i.is 1550 61.7
1459 61,1 - v.i 71600  61.9
1508 61.7 .5 1630  61.7
1521 617 0B 2650 61.7
1530 62.2 S osee o aTno 61.7
1535 62;2‘ “ , '1 ?7;, 1730 61.7
1547.5 62.2  <.fe  A750  6L.7
1553 62.2 Toir 1810 61.7
1602 62.2 .0 ;4830 619
1607  62.2  i.ic 1850 - 61.7
_11614;5 62.2 | E;ié;"‘ 19131  61.7
1617.5 6.7 .05 1930 61.7
1630 j61{7': i"*,A;;;s_'.~f_1§§o," 61.7
1640 1.7 - 2010 6.7
' oz el

7 "“1432 *50.0 t | 30-

1435 60.6 . - 2355 60.0.




.eTABLE 2.n‘(continued):;h~f-at.
Date: " Teoperatﬁrer | Date S vTemperature
- October 1981 Hour 7'(°C) " October 1981 Hour : (°C)?
s ows o oe00 - 9 1133 el
0603 61.1 1407 62.2
0634 61.1 1423 62.2
,0706 61.1
70734 61.1
0744 61.1 ;
,;0804 61.1 %
0840 61.4 :
0920 61.1
1020 61.7
1120 61.7
1220 61.9
:1320 62.2
1720 61.7
2020 61.7
2140 61.7
9 0200 61.1
0430 61.1
0630 61.1
0830 61.1 R
1005 61.4

a. Temperatures were measured with a Fahrenheit thermometer and
converted to Ce151us for thls report.
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‘:a~During:the“constantfrate.teSt;awater.temperature‘appears
tolshowgdiurnal»Variation,<withriowest<temperatures'reached be- .-
tween about 2100 and ‘about /0900 each ‘night. 'Maximums were .
.1reachedtbetweenfaboutﬂlBOOfandg1600 each:day::kThese temperatures
may document actual changes~in the water temperature, or may re-
flect the combined effects/of’measurement‘in an un-insulated pipe
'andpvariation in worker's perception of the time required for the
| thermometer'tOrequilibratectoethe.waterftemperature.

~.Comparison of- measured'water temperatures with the temper-
ature dog in Appendix A ‘shows that the ‘discharging water commonly
exceeded the bottom-hole temperature recorded during logging in
spite'of the fact that'the measured total depth before these
pumping - ‘tests was .15 feet less: than the total ‘depth measured
during ‘the temperature log.» Tois oo :

D. Am‘Campbell reported that durlng the 10 minutes of pumplng
'after the pump was installed:- (1730 ‘to ‘1740 -on October. 5, ~1981),
the‘flrst water discharged at a temperature of 58.9°C (138°F).

: The{firstireCOrdedetemperature'in each test was 60.0°C (140!F).
Thus; the maximum“variatiOn in'recdrded~water*temperature is 2.2°C;
‘the max1mum varlatlon in observed water temperature is:3.3°C for
Well Campbell et al. No. 2.

Temperature changes ‘should" cause the column of water in a°
well to: expand or contract.f'From (a) the volume of water in Well-
sCampbell et al. No. 2 below the: 1n1tia1 water: level and (b) the -
relatlve volumes of water at 58.9°C, and at 62. 2°C (derived from -
Reference 14), expan51on and- contractlon could cause a maxlmum
'change in water level of:0.31. feet. ~Such & water-level change
“could appear as'a decrease in depth to water when the temperature '
of water in- the well 1ncreased (as’ during 1n1t1a1 pumplng), or as .
an 1ncrease in’ the depth to,water:when. the- temperature -of water in
the well decreased: (asiduring late” recovery) ' Undér ‘ideal con-
dltlons,ﬂsuch,anxapparentmchangetlnmdepthutofwater could be meas-
lured during"pumping'tests,' As mentioned elsewhere, several prob-
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lems combined to efféctively'reduce the accuracy of ‘depth-to-water
measurements in Well Campbeli"ét-al. No. 2‘durin§ these tests and
any changes caused by increase or decrease of watéf?volume due to
temperature variation cannot be separated from these other effects.

DISCUSSION.
The text that fdllows addresses- four questions:

1. Why didn't the observation wells respond more during
_pﬁmping and why didn't the flow of the springs dim-

~.inish?

2. What is the instantaneous optimum yield of this well
and what are its first-year and forty-year yields?

3. What changes in head would occur if the well were
to be pumped to its forty-year yield capadity?“

4. How much would the flow of the springs change if the
well were to be pumped to its forty-year yield

capacity?

We could discuss the relationship of the well to the ground-
water flow system and the consequent discharge-drawdown relation-
ships in terms of many conceptual models. Figure 12 illustratéS»
cross-sections of the four conceptualrmodels that we will consider

here.
Three of these models are as follows:
1. The well fully penetrates a horizontal layer of sat-
urated homogeneous, isotropic, water-yielding rocks -

~of uniform thickness;in,which all heads are ini=
“tially identical (Theissian condition) (Figure 12a); = -
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Contrast these three 51mp11f1ed conceptual models with
fourth Whlch represents our concept ‘of the "actual" system, in

The well fully penetrates a horizontal layer of sat-
urated homogeneous, isotropic, water-yielding rocks

of uniform thickness-in which, initially, all heads

are identical and a stream fully{penetrates the
layer at a dlstance_of 600 feet from the pumping
well (Theissian conditlons with constant—head

boundary) (Flgure 12b), and

The well fully penetrates a layer of saturated,
homogeneous, 1sotrop1c, water—yleldlng rocks of
uniform thickness which slopes toward a distant
discharge area. (The1531an condltlons with sloping

water table) (Figure 12¢). ST .

which the follow1ng seem to be true (Figure 124):

1.

,{ .

The well partlally penetrates the water-yleldlng

rocks; -

The thickness of the water-yleldlng rocks - that/del-
iver water to the well is unknown; -

The rocks are neither homogeneous nor isotropic; |

uThe hydraullc conduct1v1ty is controlled by frac-

tures and probably is not’ only dlrectlonal but also

varies radically w1th1n the area 1nfluenced by the
. o SERRPEGE Bt O

well;

The river penetrates the water yleldlng rocks only
‘a few feet, but’ is, a. p01nt of reglonal ground-water
idlscharge, and ‘ L LT

The head varies not only with the slope of the water
table, but also with depth in the saturated rock.
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Our model of an "actual” system is itself incomplete because:
(a): The hydraullc conducthlty varies w1th ‘'water temperature; so
even if, the 1ntr1n51c permeabillty of~ the rocks ‘were isotropic,
the hydraullc conduct1v1ty could vary by a factor of 2 or 3. (b)
The role of faults-as- hydraullc boundarles has been ignored. The
faults not only increase the number of fractures locally, but also
cause roc¢ks with’ dlfferent fracture den51t1es to’ abut. (c) The
reason for' the’ sprlngs' exlstence (whlch we don t know) has been
ignored. (d) The reason_the springs dlscharge hotﬂwater has been

ignored.

Flgure 13, a through~d 1llustrates the ‘head dlstrlbutlon
around the pumplng ‘'well for.: each conceptual model. ‘At best we

\can use conceptual models l~3 to make crude estimates of the

parameters and of the yield ,of the well:  To use-the "actual"
model would requlre a numerical’simdlation (computer model) of the
three dimensional system and we lack Suff1c1ent data for this
exercise. However, if- we assume that ‘the water levels observed

in the wells near the G11a Hot Sprlngs represent an "averaging”

of head (which varies Wlth depth as dlscussed ln Appendlx F) and
if we assume that models 1-3; prov1de estlmates of the'"vertlcally-
averaged" head obtalned from model 4 then models 1-3 ‘can be used
with dlscretlon to estlmate the optimum and flrst-year yleld of

,Well Campbell et al No. 2 and. to estlmate the impact of that

dlscharge on Water levels around the well and on the flow of the

B e -, B (2

I %

" aNuféhServation‘WEllsﬂand'Springsxwﬁ

The South Well has only four feet of- ca51ng.p However, water

~_appears to flow from the well and dlscharge contlnually into frac-
Atures that are tapped by a collectlon plpe.- Durlng the pumping
test the water level did not change. We believe the dlscharge

diminished. about “ten: percent, but we do not have sufflclent meas-
urements to SuPPort our observatlons.. R
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Figure 13. ' Profiles of the ground water flow system showing the
relation of the pumping well, observation well, and
the Gila River or Gila Hot Springs during the S
pumping period according to selected conceptual models.
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v The, measured: depth; to. water in the. North Well suggests that
the water-level change due: to. pumping. Weil Campbell et al. No. 2
might be as 1arge as 0.2 foot. '

Sy

b g ey .. O T, i 3 .. ~ NP
T 6755 S -SRNG5 S S DI O Y S € I O R E

The;flume‘measurements;aWhichvarefacburatef¢o.about one
gallon. per:minute;: showed:no chahge in:the flow of the two
springs we monitored.

- Four explanations can be called upon to explain these: -
observations: ‘

£ [N 4 e PR - B A PR T [ RN .
on o B rr P ey R B e TP A S AP s e o Pl LroeNT s ety I SRR

R ;Thezrocks>have;a;iarge;specificzyield;ra B

il Boonend oo o

2. 'Part of the water ‘discharged derived{from’ sources .
other than storage in the water—yleldlng rocks,

T o B PP ity samtaien e 2%

3. The anisotropismxofxtheﬁSystemp_and EESINETE RS RUELERE RS I E
BT € P S BT E IR R IS E LN c T SRR RTINS € o S SIS ~.

4. The short-term:-effects of partial penetration of -

R stheapumping;welliandaobservationlwelis; r:f_x=,.¢utanw

SR N E AT

Criarap el

- Specific Yieldy | Loduimicin ed nloge weordn ol

. If we assume Theissian_conditions and determine the values

- of s for which-s-2.0:2 incthe observation:well because Well': i
,Campbell et al, fNo. 2 -~ 500 feet: -away . == pumped 50 ;gpm:for. 2
days, we.see: that S ‘must be 0. 035 or larger. e Rt RS IS R

v If we assume ThelSS1an condltlons w1th a constant head
boundary and determine the value of S for which the effect 'of
 pumping Well Campbell et al No. 2 -at 50 gpm for 2 days would be |
- to reduce the flow of the sprlngs by less than 10 percent at: the

“end of,two days, we see_thatgs must be 1arger‘than 0.05. This

leads to :;t,WO'"COI’_ICIuSiOflS:::.;.’E;;' g LR Cpesi gy T s e

£ i E B PN IeE ;Li} _\-,‘;’\r r. R IS SR

e R ] < Bane i K
YL : M o S o

1. Values of S of this magnltude\suggest that~Sf= y
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“and that the water derlved from' porosity storage
“rather than’ elastlc storage; and’ B

2. Setting S = 0.
- discharge and:

- than would be
value.

Water not from Storage

Water not derived
a constant-head source

05 will produce better estimates of
drawdown" (under: Theissian conditions)

produced -if:S were-assigned a smaller

from storage could include (a) water from
(conceptual ‘modél 2), or (b) water moving

through the rock toward the river ls.lntercepted by the well

(conceptual model 3) .

Assuming a constant-head boundary at the river the discharge
rate attributable to the constant-head source.at the end of
pumping 50 gpm for forty years would be about 50 gpm. That is,

after forty years of continuous pumping, the :constant-head

conceptual model calls
head source. We could
water discharge to the
discharge of the well.

for ‘all the water to come from the constant-
interpret this to mean that the ground-
river would be diminished by the amount of

The sloping water-table model’(Figure,I3C) assumes ‘that -
water is moving through the rocks at a rate determined by the
slope of the water table and the transmissivity of the rocks,

that 1is

Q x 1440 TIL

where

Q is the volume of water in gpm that passes through a
vertical sectlon of rock L feet wide under the

hydraul1c gradlent I
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So if we assumethat;the hydraulic, gradient in the vicinity of
: Well Campbell et. al. No..2 ‘is equal to 26/5280 (or. the gradlent
of the -Gila, Rlver at‘the sprlngs), then .

(50 x 1440 X 5280)/(13000 X, 26) 1125 feet I 1,,42)

However if we base the gradient;on»the;Water—level altitude
differences between Well Campbell et al. No. 2 and the North Well,
the gradient would be about 25 feet in 500 feet or 0.05 ft/ft. .
. | - It Ol

ESER IS e 5 SRR I S SN BN o AU S TN SO RV S-S I SN SIS S ST S S P

L = (50 x 1440)/(13000 x 0.05): =111 feet. ... .~ .. - (3)
That is,. (a) the total volume of water discharge from the well is
~water that would have discharged eventually to either the springs
or to thekGila River some glaoe_down\gradientﬁﬁrom the well and ..
(b) in the vicinity of the well the water moves through a strip -
df“fbckS.that:is,eitherglllgﬁeet;Qrvllzﬁ‘feetywideyagln either
caseksomeLWater,wouldeaotuallyjhave1had,to,come;from,storage:to@,:
.change the flow system in the,Vicinity'of the well and the water-
levei change in the observation well would be less accordingly.

]by the amount of water 1ntercepted by the well, but would not
Vnecessarlly show a, measureable decrease in the. flow of- the sprlngs

"durlng the test perlod.

 Anisotropism ... -

- ‘Because the rocks are fractured, the ‘possibility. exists-that
the domlnant fractures parallel the rlver so that the. -impact of:
1_pump1ng would be felt much later at the observation wells than
: we would expect 1f the rocks were 1sotroplc, L U R

Partial Penetration:ﬁe}gﬂ'yfgﬂggj!ﬂ;:?f;;{ex... P
. In complex ground-water flow systems, pumping a deep well ...,
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may have little influence on shallow wells until pumping has gone
on for many days. The predicted "vertically-averaged" head change
may be arelatively large number; whereas the head change observed
~in a shallow well may be’negligible. Because the head change at
depth may be substantial the predicted "vertically-averaged" head
change may actually occur at only one p01nt along the ax1s of the
observation well extended downward. ' - -

Postscript

We can account for the lack of response in the observation
wells and the undiminished flow of the springs when Well
Campbell et al. No. 2 was pumped in several other ways than those
cited above. Some preceptions of the relation of the well to the
flow systém automatically dictate that the flow of the springs
will diminish -- some more than others. '

Still other precéptions can be entertained in which the
dlscharge of the springs would be unaffected by the dlscharge of
the well.

We argue that we are more conservative, if we predict more
effect on the springs than will actually occur, because the
effects of overestimating are correctible =-- those of under-

estimating are not.

Optimum Instantaneous Discharge and "First-year" Yield

Appendix G presents the formulation for calculating the
optimum yield of a well.

Based on test results and our knowledge of Wellvcémpbell
et al. No. 2 (T = 13000 gpd/ft, C = 0.0047 ft/gpm?2, a = 0.0074,

.and S8' = 0;05)>we determined the optimum discharge at the end of

’the_first;Year of pumpingvfor'this well is 50 gpm with 20 feet
drawdbwn;f'Based on the same values for parameters, the optimum ‘
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d;scharge atﬁ;he end of forty years would be 49/ gpm with 22 feet
of drawdown.™ The sustalned yield for the first year and for
_ forty years would be 91 and 3624 acre—feet _respectively (90.6.

ac-ft/yr).

If the well were -to be enlarged‘and deepened, so that r = 0.5
and Hy = 340 feet and-if we were able” to’ improve the well effi-
ciency factor to 0. 00047 ft/ gpm? and a to 0.01, then we would

have the follow1ng°

B

nOptimum SR Yield

Elapsed In?tagtaneous S Total Average
~Time (days) Discharge Drawdown (ac-ft) (ac~ft/yr)
1 S 141 25~ 0.6 226

| 365 5.0138 32 U0 223 223
14600 (40yrs) . 137 36 . .. 8846 221- .

Head Changes

o~
el

-FMThe~discussion“ofmhead“changes"Ofineeessity‘falls into two

parts:

1. A discussion of the changes that we can expect in
the'pumping_Well.at various pumping'rates,.and

2. A discussion of the change that we' can expect in
‘the v1c1n1ty of the pumplng well.

In pumping Well

Because'Well Campbell et al.kNo. 2 is relatlvely 1neff1c1ent,
~the water-level change we can expect w1ll be much more than we. '
would. predlct for an eff1c1ent well at - the same site.

, Tables 3 and 4 compare the total drawdown and drawdown due
to well inefficiency in.Well Campbell'et,al. No. 2 at the end of

) I
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TABLE 3. ' DRAWDOWN DUE ‘TO  WELL INEFFICIENCY AND TOTAL: DRAWDOWN
IN WELL CAMPBELL ET AL. NO. 2 AT END OF ONE YEAR,
BASED “oN. T = 13 900 gpd/ft. *

o
vooSmis T it

bischarge DraWdown due to Total
Rate Well Inefficiency Drawdown

— fgpm) {feet) ., _(feet)
- 10 col e 0087 o s e 12038y

20 0 Y tp.88 T 5l60
30 ‘_ 4.23 9.81
40 R 7.52 _ i 1540
50 0 11.8 i’”““‘jzl 1

4

" 75--7'13 o o ’\’."‘;’26".'4 L :'i.;; ,,40 4;, g
100 . 47.0 S 65.6

125 S 73.4 96,7

150 106 . 134

170 13 168
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\_ ' 'TABLE 4. ‘DRAWDOWN DUE TO WELL INEFFICIENCY AND TOTAL DRAWDOWN
EXPECTED IN WELL CAMPBELL ET AL. NO. 2 BASED ON . .
T = 12,000 gpd/ft.

>

;DiSéhérgéfv‘t.f ) Dfé&&dwn d¢e*t6" w"v1detéI  ,,
coookgpm) oo (feet) oo oo c(feet)
ST 1) R R E L (£ R SRR I X

40 i ﬂ;nazp.:;_i;sz,,;, Q‘:%"i"IS}l:/
100 | 47.0 N f 68.4

125 73.4 ' 100
j;lSOV’ e . 106 3’5,.v;;,gux;;5133¢;
soazeto »**~‘él36”?-Vi“iat;b‘:“~f‘f72'f
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gpd/ft respectively.

discharge rate increases.
inefficiency varies with the values of transmissivity, storativity,

~ one year based on transmissivity values of 13,900 gpd/ft and 12,000

Drawdown due to Well inefficiency increases rapidly’aS;the

The percentage of drawdown due to well

well diameter, coefficient of inefficiency, and elapsed time used
to calculate drawdown (és well as the particular method of
calculation used). Tables 2 and 3 show that, for the preséht
conditions, inefficiency accounts for about half thé drawdown in
Well Campbell et al. No. 2 at 40 gpm, and a bit more than half at

50 gpm.

However, if we increased the discharge to 170 gpm to

draw the water level down to the bottom of the well, about 80
percent of that drawdown would be caused by we11 inefficiency.

Around the Pumping Well

the model we choose.

The amount of water-level change that we would predict for
wells in the vicinity of Well Campbell et al. No. 2 depends upon

For example, the drawdown predicted by our

three conceptual models for the North observation well due to
pumping Well Campbell et al. No. 2 at 50 gpm are:

54

Predicted
Water-level Elapsed
. “Model Change (ft) Time
1. Theissian conditions 5.1 1000 years
2. Theissian conditions with constant 0.2 Equilibrium
head boundary
3. Theissian conditions, sloping water
table | ,
River gradient 4.4-4.5 Equilibrium
Well gradient 2.4-2.6 Equilibrium

&
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WA 10 "For “long-termplanning purposes ‘the “estimate ‘Of 2.4 to 2.6
RS feet ‘of ‘change at the North Well vi§ probably -the most:realistic:

For short—term ‘planning ‘purposes “the: reIatlve ‘water-level change
at :the North ‘Wéll could be: taken ‘as" 50 t0775~percent -of the-
equlllbrlum estlmate (roughly Y otov 2 feet) &7 o ?iﬁ*w“‘“

PO T s LR ikt o b e L S B e T T T A e
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'“Chanéingithe’pumping‘rate'Will“alter”the water~1eve1'chaﬁge'
predlct10n§1n ‘proportion ‘to the change\ln pumplng ratel:That is,
: doubling the pumping rate will double the, estimated :water-~level *
: change. ) :
SHASHRIE NI

Impact on the Springs

WOLE LT Rnoer sged Lol oL ie Ay lienon sl

£ The’ estlmated impact -of‘pumping Well: Campbell et al; No. 2
onkthe‘flowtof~themGlla”Hot Springs ‘also ‘depends upon ‘the -
conceptualization we choose. Some effect seems inevitable.’ vuu;-
The worst-case estimate is that pumping ‘the well for a long period
of“tlme w111 reduce the: flow of. the sprlngs“by the ‘amount ‘pumped.
Unt11<We»know more ‘about> the head dlstrlbutlonland ‘the distrib- .
utlon of hydraulic conduct1v1ty‘of4the ‘rocks .around the sprlngs,
the w1sest course would be to use this worst-case assessment.

Ll Erls Brasuson nuobuert oo csndev Liome oy e i fen o
Sl is Sehi ok Maxlmum Temperature e T 1

- R S U vy O g B . ST N [
(NS VAR T S R IME R T A L A ..‘,L.“\.‘ LN S TR S | e P RTINS CR

© {The temperature 1og o} Weli»Campbell.et al. No. 200 oy
(in Appendix A) does not: show a uniform rate of temperature

i ‘Increase: w1thfdepthr~JTherefore, the amount ofvtemperature ‘increase
'§ that cahn: reasonably ‘be* expected ‘to ‘result from ‘deepening Well -
4 Campbellret‘al,*No.AZ ie A moot.polnts»,Based»onhthe,entlredd

: Qlcgged iuterval; deepening Well Campbell et~al. No. 2 to 420 feet
e ishourd‘increase*tﬁe‘temperature a%’theutbtaiﬁdepth4tc*83°C“1181°F);
' ‘based ion’the: temperature\log from 16516 ‘feet o 265.0. feet, the -
temperature At 420 feet should ‘be 70°C (158°F); ‘and based on ‘the
temperatureulogwfromﬂﬁlz.2\feetsto,265-0a£eet;1the%temperature at
U 420 feet should be 66°C =(1571‘;'9F):'£.:‘> i .%1 S Ar hicarc L




Figure 13 (d)x5bowslpossible;flow,paths}for»Water;entering
Well Campbell.et-al. No. 2.  Figures 3 -and 4qshow,possiblefiso?,
therms based on-available temperaturevdata‘quhese3diagtams;show
that the small increase in température experienced durihg these
tests probably results from }he manner;in which the well inter-.
cepts water more laterally than vertically. Thus, deepening the
well should have a greater impact on the temperature of water
' discharged.than*would‘enlargingaor:developing:théVWelleto.increaSe
,the'diécharge;rate; S S SRS IT ' ‘ ‘ |

CONCLUSIONS

Well CampbelLret al. No. 2 taps rocks that show an effective
transmissivity;inithe'range of: 12,000 :to 14,000mgpd/ft,‘which
indicates a hydraulic conductivity in the range of 70:to 80, .
gpd/£t2. | | ‘

In . its present -condition, Well Campbell et al. No. .2 should
be pumped at a dlscharge rate of 50 gpm or less to‘avoid wasting
energy flghtlng well 1neff1c1ency.; ’

The relatively small values of drawdown cOmpared to the depth
of water available in thisiyel;{indigatgglphat the optimum yield
- is controlled by factors related to well configuration and effi-
. ciency more than by. the water-yielding properties of the rocks.

~Enlarging Well Campbell :et al. No. 2, cleaning or developing
the well to increase its efficiency, or deepening it should
significantly: increase the optimum discharge rate.

Pumping. Well Campbell et al. No;,ngor-fortyfyears;at,50pgpm
will have a trivial effect on water levels in wells a few hundred
feet distant. It will*diminish’the:flow_Of{thepsprings1 and for
;plahning'purposes the;flow;of‘the-springspplus;the~dischargerof~
the well should be cdnsidered a constaht."vyw mt '
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APPENDIX A

Well Campbell et al. No.‘2~

Larjon Drilling Company drilled Well Campbell et al. No. 2.
The rig was moved from Well Campbell et al. No. 1 to Well
Campbell et al. No. 2 on January 16, 19é0.' Drilling began
January 16 and continued to January 20 when the final_depth of
277 feet was reached.

The drilling rig was a Franks KF—SO'with a WBK compressor
(500 cfm at 150 psi). Drilling fluid was air and Quik-foam. To
move to the proposed 1ocation requiréd construction of a pad and
gradingvof an existing road. No equipment was needed to move the
rig on location, éhough'help was required to move drill pipe and
water up to the site.

Construction of Well Campbell et al. No. 2 began by drilling
to 13 feet with a 7 7/8 inch rock bit;:13.4 feet of 6 5/8 inch
0.D. casing was cemented into the hole with‘fbur‘sacks of concrete.
Drilling continued with a15 i/i*ihcﬁ ﬁéﬁﬁef bit until severe
caving problems at 277 feet were encountered. We didn't develop
this well due to severe caving problems below 247 feet.
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FIELD LOG: Well Campbell et al. No. 2, (NE&, NW%, NE%, Sec. 5,
SRR T. 13 S., “R. 13 W,) 'Grant County, -New-Mexico = :
‘By:-R.M," Colp;tts, Jr., January 1980

Depth (ft)

From To , ';iﬁ,ﬁkock tybe andSDescription
0 1 Sand and Gravel - brown, flll from cut bank.
if“j“'2“° Sand Gravel, and Clayey Sand - brown to dark brown, '
ST dry and dusty.;“ > L «1 :
2 4“ Weathered Ande51te‘and Callche.
‘ 4'9;U¥6j Andes1te - brown to purple brown, medlum hard, drills

easily with rock bit.

o260 118 'Rhyolitic Tuff - gray ‘to gray-brown, hard dr1111ng but
- . it 0 not fractured. - Cuttlngs damp at 81 feet and are moist
at 98 feet. . - . -

1 - 2 gpm at 118 feet.

118"‘277 Rhyolitic Tuff - gray, welded, hard but steady drllllng.
O ~Additional 10 gpm at:'167 feet; temperature of water is
..110°F: - Fractured at 204 feet: w1th an’ add1t10na1 5 gpm;
water temperature is 120°F.
~~Very fractured, 7219 "to 247 feet. - . ,'_“ .;' :
: Red clay. layer --247-248.5 feet; additiohal'B—S‘gpm here.
Very soft:and loose 248.5 'to:267 feet with an additional
60-100 gpm flow of water; water temperature is 135°F.
Very soft 275-277 feet with an add1t10nal 50" gpm here.
Severe cav1ng zone 247 277 feet.:» ' ;

T PR
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LITHOLOGIC DESCRIPTION: Well Campbell et al. No. 2, (NEk, NWk,

' NE%, Sec..5, T.13S., R. 13W ) Grant
County, New Mexico
By: R.M. Colpitts, Jr., January 1980
(A1r Rotary Samples) ,

Rock type and DesCription

Depth (ft)
From “To
0 10
10 60
60 120
120 140
140 250
250 277
™ = 277

Rubble - brown, composed of pebbles of latite and

‘andesite in a matrix of clay and sand. -

Rhyolitic tuff - brownlsh gray, composed of 508

sandidine, 33% glass, 15% quartz, and 2% golden-brown

biotite.

'Rhyolitic tuff - light brownish gray, welded, composed

of 50 % sanidine, 25% quartz, 20% glass, 5% golden-

- brown biotite and a trace of lithic fragments.

Rhyolitic tuff - gray, welded, porphyritic, composed
of 55% sanidine, 30% glass, 12% quartz, 2% ‘yellow
sphene, 1% golden-brown biotite and a:.trace of augite.

' Hydrothermal alteration of rocks increases with depth.

Rhyolitic tuff - brownlsh-gray, porphyrltlc, welded,
composed of 55% sanidine, 27% glass, 15% quartz, 2%
golden-brown biotite, and 1% augite.

:'Rhyolitlc tuff - brownish-gray, very welded,
. porphyritic with abundant hydrothermal alteration of

feldspar and tuff present. Composed of 55% sanidine,
15% quartz, 25% glass and alteration minerals
(sericite[?]), 2% golden-brown biotite, 2% unknown
dark minerals and 1% augite.
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TEMPERATURE. LOG: Welil Campbell et ali No. 2, NEk, NWk, NE%,
IR Sec. 5, R.13S., R.13W., Grant County, New Mexico
By: D. Gambill and A. Kron (LASL) and R M.
Colpitts, Jr., January 30, 1980 ‘

Depth o : ’Depth

(£t) °C °F (£t) °C °F

0 -— - ©170.8  56.0 132.8
52.0  30.8  87.4 | 175.9  56.8 134.2
72.4  35.2  95.4 | 181.1 ~ 57.4 135.3
81.8  39.6  103.3 186.3  57.7 135.9
82.8  39.8 103.6 | 191.5  58.2 136.8
88.0  40.4 104.7 | 196.6  58.5 137.3
93.2  41.3  106.3 ~ 201.8  58.8 137.8
98.3  42.3 108.1 ' 207.0  59.1 138.4
103.5  43.1  109.6 o 212.2  59.3 138.7
108.7  44.2 111,6 | 217.3  59.5 139.1
113.8  44.8 112.6 . 222.5  59.7 139.5
119.0  45.9 114.6. 227.7  59.9 139.8
124.2 . 46.7 116.1 G oxiaimsass 232,90 60,2 140.4
129.4 47.8 118.0 o 1 238.0  60.4 140.7
134.5 48.9  120.0 ?@‘%;;S?Eﬁvﬁ;5& ?x;;ﬁ243:2 . 60.6 " 141.1
.139.7 ,>50.071’12246ff;fﬁﬁ?;iklﬂﬁgkféﬁ,?4&248:4HFHF£QT7TT5141.3,
144.9  51.1 124.0 . 253.6 60.8 141.4
150.1  52.2 . 126.0 . 258.7  60.9 141.6
155.2  53.2 127.8 EE 263.9  60.9 141.6
160.4  54.3 129.7 . " 265.0 . 61.0 141.8

'165.6 - 55.1 - 131.2 o B 265
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APPENDIX B

DISCHARGE MEASUREMENTS OF
FLUMES DURING TESTS OF WELL CAMPBELL ET AL. NO. 2
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APPENDIX B .- =~

TABLEfkl.,DISCHARGE MEASUREMENTS AT - FLUME NOw*l, ‘GILA ‘HOT: SPRINGS,
B NEW MEXICOiIN OCTOBER 198l G IR

e e e e o e e R R DY P ey P e

P

Hour

Water
Height

Discharge
Rate
(gpm) .-

f

I P SRR TS 1
PR S O & S SO N |

Iy b

Remarks& NEEE e -

Date
Oct. 5 1612

1135

_(£8)
0 06

(4]
.

“_ 5.8

i Set flume at 1549.

NIsg 1714 ~0‘06 5 8 = . o wob
2051 0.06 5.8 o o
. Oct. 6 0012 0.06 5.8 R u::; o
0332  0.06 5.8 . g »
0905 °'Q§<aj‘~' %ﬁ?'fzg% 'agi co.C DipT
1105 0.06 8

Changed locatf&ﬂ‘of flume because
dlaﬂrmge mlght 1nterfere-new loca-

tlonwls flume l-A
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APPENDIX B '

TABLE' B-2.DISCHARGE 'MEASUREMENTS ‘AT FLUME NO. l-A, GILA HOT'~p“
SPRINGS, NEW MEXICO, IN OCTOBER 1981 - :

Discharge

Water
Height Rate ‘ o
Date  Hour  (ft) (gpm) Remarks- ‘
Oct. 6 1205 0,03 " 2.0 ’”'Set flume at 1135. Light rain’
1357  0.03 2.0 ‘ -
1400 0.03 2.0 Sunny
1405  0.03 2.0 o
1410  0.03 2.0 T
1415  0.03 2.0 Pump on at 1415
1420  0.03 2.0 o R
1425 "0.03° ' 2.0
1430 0.03 2.0
1435  0.03 2.0
1440 0.03 2.0
1445 0.03 2.0
1450 0.03 2.0
1455 0.03 2.0
1500 0.03 2.0
1505 0.03 2.0
1510  0.03 2.0
1515  0.03 2.0
1520 0.03 2.0
1525 0.03 2.0
1530  0.03 2.0
1535 0.03 2.0
1540 0.03 2.0
1545  0.03 2.0
1550  0.03 2.0
1555  0.03 2.0
1600 0.03 2.0
1605 0.03 2.0
1610 0.03 2.0

1615

0.03

2.0
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TABLE B-2 (continued)

e
i) ;

N Date e e

Hour -

water

Height Rate .

—~(£E)

Discharge

Oct. 6

1620
1625
1630
1635
1640
1645

1650

1655
1700
1705
1710

1715

1725

1735

2253
0010
0423
0824
1037
1229

Oct. 7

1745
1800
1832
1900
1957

2050

2139

1407

1436

1506

0.03
0.03
0.03

0.03

0.03
0.03

0.03

0.03

0.03

0.03
0.03

0.03
0.03

00 03
0.03

0.03

0.03

0.03
©0.03
0.03
0.03

0.03 -

0.03

0.03
0.03.

- 0.03
0.03

0.03

0.03

Mhﬁugigpﬁpﬂxﬁ
- 2.0 o

2.0 -

2.0 2

2.0 R

2.0 o _

2.0 . ’ “

2.’0 oL [
2.0

2.0 o

2.0 C

2.0 O

2.0 AN
2.0 S

2.0

2.0

2.0

2. 0: PR

2.0

2.0

2.0 Lot

A 2.0 .i o
2.0 SR ;7‘,

2.0 CoE R

2.0 SN R S 3 ¢

2.0
2.0 e
2.0 Y
2.0 o
2.0
2.0

o

PUN




TABLE B=2(continued) .

Water

Discharge

68

k Height Rate L
.Date  Hour (ft) (gpm) _ .. Remarks
Oct. 7 1523  0.03 2.0 7

1537 0.03 2.0

1605 0.03 2.0

1634 0.03 2.0

1700 0.03 2.0

1736 0.03 2.0

1807 0.03 2,0

1835  0.03 2.0

1909 0.03 2.0

1934 0.03 2.0

2008  0.03 2.0

2040 0.03 2.0

2106 0.03 2.0

2138 0.03 2.0

2207 0.03 2.0

2234  0.03 2.0 ‘ |

2304 0.03 2.0 Level checked - OK

2331  0.03 2.0 |
| 2359  0.03 2.0
Oct. 8- 0035 0.03 2.0

0100 0.03 2.0

0120 0.03 2.0

0200 0.03 2.0

0233  0.03 2.0

0300 0.03 2.0

0330 0.03 2.0

0400 0.03 2.0

0430 0.03 2.0

0500 0.03 2.0

0532 0.03 2.0
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u TABLE B,—2(con‘tinued) . , N ST IPTE AR

’!

Discharge ' : SEQET e
‘Rate

Water
Height

£y

_Date- - HOUL— —(£t) .. ...{(gpm}. 77" Rematks '

Oct. 0602 -

8

1705

- 0.03

0.03

2.0

Level -OK

1
i

0631  0.03 2.0 o

0700 0.03 2.0 3 G, - et

0800 0.03 2.0 s oLg v

0900  0.03 2.0 S .0

1000 0.03 2.0 & L0

1101  0.03 2.0 o o
1201 0.03 2.0 S -

1300 0.03 2.0 GL5 R

1405 0.03 2.0 < 0
1505  0.03 2.0 & fu 4
1604 0.03 2.0 G.% VR

2.0 o £

: 1808 0.03 fo9greneil o v
1904 0.03 2.0 0.8 v
2008 0.03 2.0 0. £0 20
2100 0.03 2.0 6.e L0
2200 0.03 2.0 G 5.6
2300 0.03 2.0 . AR fe
. 0000 0.03 Ry’ g S oy
Oct. 9 0100 0.03 2.0 ¢.¢ TS
| 0200 0,03 2.0 o CaLb G
0300  0.03 2.0 5.8 fo.n e
0400 0.03 = 2.0 2.8 it
0500 0.03 2.0 v v N
k 0600 0.03 2.0 Gt B0LG Y
0700 0.03 2.0 0.5 £0.0 o
. 0800 0.03 2.0 n.o £ iy
0900 0.03 2.0 g £0. 0
o 1000 0.03 2.0 G g :
_1100- 0.03 3ﬁgilzﬁbiiﬂﬁ  {3 Iy




TABLE B-2 (continued) .

- Discharge

Water
Height Rate IR
Date Hour (ft) - (gpm) .. .. Remarks .
Oct. 9 1200 0.03 2.0 .. . .
1300 0.03 2.0
1405 0.03 2.0
1437 - 0.03 2.0
1508 0.03 2.0
1604 0.03 2.0 A
1707  0.03 2.0
1812 0.03 2.0
1900 0.03 2.0
2000 0.03 2.0
2100 0.03 2.0
2150 0.03 2.0
2310 0.03 2.0 -
Oct. 10 0007 0.03 2.0  Clear-cool
0117 0.03 2.0
0200 0.03 2.0
0400 0.03 2.0
0600 0.03 2.0
0812 0.03 2.0 |
1011 0.02 1.1 No leaks
1200 0.03 2.0
1600 0.03 2.0
2005 0.03 2.0
Oct. 11 0013 0.03 2.0
0422 0.03 2.0
0817 0.03 2.0
1213 0.03 2.0
1614 0.03 2.0
2014 0.03 2.0
Oct. 12 0025 ~0.03 2.0 ;o o
0256 2.0  pulled flume |

0.03
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APPENDIX B

&-/ TABLE B-3. DISCHARGE MEASUREMENTS AT FLUME NO. 2, GILA HOT SPRINGS,
NEW MEXICO, IN OCTOBER 1981

”

D T T e et i L e o o o

Water Discharge R P o
BT EE T Helght Rate ... ) R S e E
‘Date - ‘Hour (£t) -~ (gpmi . Remarks "

Oct. 5 1609 0.05 4.5  set flume at 1602.
1748  0.05 = 4.5 o AN
2054 0.05 4.5  Hear house pump running.
oct. 6 0015 0.05 4.5 o SR
| 0336 0.05 4.5
0902 0.05 4.5
1110 0.05 = 4.5 Light rain
1210 0.05 4.5 o
1350 0.05
o 1355  0.05
C | 1400  0.05
1405  0.05
1410 0.05
1415  0.05

P T T

= Yo
petir G TN
h 23 L
PO S ERLERPIRS

[ -
.
($,]

CO IS RS T IR T T BT WS

1420 0.05 ) S

1425 0.05 . ) y
1430 0.05 . *

1435 0.05 ) .

1440  0.05 . te i

1445 0.05 . e

1450 0.05 . e

1455 .~ 0.05

1500 0.05

| 1505 0.05

. . 1510  0.05

: 1515 0.05
1520  0.05

1525  0.05
O ’ 1530 0.05 ]
1535 0.05 A

L] - . L ] [ ]
L e Ty

O N O N O I N . T S N N S O S S N
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T ABIE B-3(continued) .’

. Water Dikschargie
Height Rate R
Date Hour (£t) (gpm) Remarks<
Oct. 6 1540 0.05° 4.5
1545  0.05 4.5
1550  0.05 4.5
1555 0.05 4.5
1600 0.05 4.5
1605 0.05 4.5
1610 0.05 4.5
1615 0.05 . 4.5
1620 0.05 4.5
1625 0.05 4.5
1630 0.05 4.5
1635 0.05 4.5
1640 0.05 4.5
1645 0.05 4.5
1650 0.05 4.5
1655 0.05 4.5
1700 0.05 4.5
1705 0.05 4.5
1710 0.05 4.5
1715 0.05 4.5
1725 0.05 4.5
1735 0.05 4.5
1745 0.05 4.5
1800 0.05 4.5
1825 0.05 4.5
1855 0.05 4.5
1955 0.05 4.5
2045 0.05 4.5
2145 0.05 4.5
2300 0.05 4.5
Oct. 7 0012 0.05 4.5
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TABLE B-3(continued) . { .
Water Diséhargé
. Height Rate . I
_Date .. __Hour.. ..(ft). . —.-(gpm) = Remark& ~--- “ 2
Oct. 7 0426 0.05 4.5 . T S
| v - S
0826 0.05 4.5 Sk
1039  0.05 4.5 L. 0.0
1229 0-05 4'5 el SR, {3
4.5 cnLh N o

1405

0.05

1438 0.05 4.5 20
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TABLE B~-3(continued) .

Water

74

Discharge
Height Rate SR,
- _Dbate Hour (ft) (gpm) Remarks
© Oct. 8 0302 0.05 4.5
0332  0.05 4.5
0402  0.05 4.5
0432 0.05 4.5
0502  0.05 4.5
0535 0.05 4.5 o
0605 0.05 4.5 Leve;:QK.
0633 0.05 4.5
0702 0.05 4.5
0802 0.05 4.5
0902 0.05 4.5
1002 0.05 4.5
1103 0.05 \' 4.5
1202 0.05 - 4.5
1302 0.05 4.5
1408 0.05 4.5
1506  0.05 4.5
1606 0.05 4.5
1708  0.05 4.5
1805 0.05 4.5
1907 0.05 4.5
2005 0.05 4.5
2102 - 0.05 4.5
2202  0.05 4.5
2302 0.05 4.5 .
Oct. 9 0002 0.05 4.5
. 0102 0.05 4.5
0202 0.05 4.5
0302 0.05 4.5
0402  0.05 4.5
0403 0.05 4.5



u TABLE B-3(continued) .

B T o

Hour

. PR

R AT e, L
PP SR

Water Discharge et oo 7

Height
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Rate R
(gpm) ... Remarks -
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0.06
0.06
0.05
1 0.05
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0.05
0.05
0.05

0.05
0.05
0.05

0.05
0.05

0.05

0.05
0.05

i5
4.5
4.5
4.5
4.5

4,5

- X

o oy

[ (1§
]

Lo4eD L
4 RGP S S}

4:5 ks ot Sy AT . e T et gt A v s L

4.5
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4.5

4.5
4,5

4.5
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4.5

4.5

‘4'05 -

4.5

4.5
4.5

4.5
4.5
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4.5
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TABLE B-3(continued) .

Water  Discharge o
Height Rate o
Date Hour: ~(ft) . - . (gpm) Remarks -
Oct. 11 0815  0.05 4.5 -
1210  0.05 4.5
1611 0.05 4.5
2008 0.05 4.5
Oct. 12 0022 0.05 4.5
0254 0.05 4.5

Pulled ‘f£lume

76



APPENDIX C

‘ STEP TEST DATA FROM
WELL CAMPBELL ET AL. NO. 2‘AND
NORTH. AND SOUTH OBSERVATION WELLS.

g




APPENDIX C

TABLE Cc-1. Lamrbell wl nl} #2 e avwrawﬂ discharde bw bL(F»

EESInmonEn O S mnm n an sr nn i n N g S s N e Perg ey wr

UQIE ' FlAFQFD . AVERAGE
STEF  0OCT 81 HOUR ' TIME (MIN) LDISCHARGE (GFM)

e b T L T IR

@00 B4 0au Gen Bve bens Sovh 400t oure SoRY b0t SovE SveR avs Seme Bree et mest ee cse cais seee sreb se0p Se0w wovs sebe bome

1 é 14315.0 N G.0 o 17.G
14145,0 30.0 S

2 ' 14345.0 T 30.0 : ‘ 29.2
158150 600 :

3 15315.0 60.0 35.8
15t45,0 ?0.0

4 15145.0 90.0 41.3
16315.0 120.0 .

5 16315.0 ' 120.9 S50.9
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TABLE C-2 (continued)
CdWFhH]J et a2l. 2  ster test -— metered discharde
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TABLE C-3 (continued)
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TABLE C—3 (contlnued)
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TABLE C-3 (continued)
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TIME DEFTH TGH
' waTrﬁ<xr>
‘.i ‘30 8‘,1
SF7L98L 0 STEEL
77.987 0 "STEEL
CULITRL A0 0 BTEEL
LTS T STEEL
ELL77.94 0 ISTEEL
DYOL78.04 7 STEEL
78,945 . STEEL
7841070 CSTEEL
78,030 BTEEL
CP8.20 - BTEEL
SUP7.96 0 TRANS
78 4 STEEL
C7B.68: ¢ CTRANS
TR 8L TRANS
78417 STEEL
BO LRSI TRANS
78,31 TRANS
78,17 5 8TEEL
S 78021077 TRANS
Cu 78,42 70 TRANS
UPE .74 0 TRANE
b &5 TRANS
7640667 TRANS
B4.76 0 TRANS
L Eh,.06 " TRANS
- -ﬁj,nu'w TRANS
70,96 0 TRANS
-wu*?9;67*% CTRANS
S 29067 TRANS
G &T 0 TRANS

C 9,47 L TRANS
LU, 57 TRANS
L7968 0 TRANS
L T79.68 ¢ TRANS
7968
LLTRTE
179.78 0 (TRANS
I 79.99 0 . TRANS
79,4900 . TRANS
S 79449 0 TRANS
79,49
79,30 TRANS
S 78500 L TRANS
",’l("f lf“() '
,‘ﬂg 20"

7 »..AC"
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79T

T ::?90({)1_

79,51

TYFE OFX
READING
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. TRANS
. TRANS
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- TRANE
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CTRANS
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CTRANS
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TAFE HANBGING @268°
GOOn READING
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10 MIN AT 48 GFM
SLIGHTLY SMEAREID
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FUMP - 0N
tGDJUQTING UALVE

. FLOW RATE AROUT
© 18,9 GEM
“TEMF 140 F

TRANS

YhWF 141 F
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TABLE Cc-4 (contlnued)

0CT 81

LATE

HOUR

6

R RE b R p bk ek et Rl it b BR R R B0 B bk ores b b b et e b gl i gk bR b s pn e b e el

1424000
140430
145430
141440
”‘50’4 TG0
14345.%
LAt44.0
142#6.5

1447

14 44#'

141480 .

GEL0
41030
4:154,.0
FEEQ.0
5 xO
S17L0
51 8.0
G090
i .

£
P a1

L1 L

% U

7 i

C LA D D B D ke D BB D LD R R R R PR B bbb e Bl et el gl
= 35
>

-
p
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LI

3-‘.5*'-iiliiﬂilvi!-‘f&“ﬂmm\.jﬁ\owf_ﬁ‘
&

5 LH
g1
oy

7
P

R
Ti4H.0
G3E4G .0
Si1446.0
Fi144.5
G147 .0
HIA7 LN
51480
D149.,0
513140
HiIG3.0
U850
16 00
6 a..‘ L3 {."

161100

FEGFHFH

COMINUTE
260
27,0

e e
28,0
29,0
305
31.0

RN % P!

L 32,0
32T
33-3(
L N
G0
36'0
BP0
38,0
I8 0
4.0
A8, 0
5,
533.0
5O 0
&HO L0
&1 .4
41,5
2.0
53, G
3.5

&4.0

S5 .0
&6 0
68,0
G0
730
T
a80.¢

G0

0.0
0.9
L0
91,5
¢2.0
R2.3
23,
4.0
P& +':.\‘.
P 0
0G0
116.,0
C115.0

We .

TIME DEFTH IOﬂ'

82 WATERC(FT)

. hor ot yors voas Baen seve abse veo ves

7‘?&1\)1
79’\..‘4\..
700‘«"_
PR A2
' 7RO
81ok~
‘ + 03
82.13
822.33
82.83
82.93
82.93
g2.%4
B2.94
83,94
- R2.%4
83.008
BL. P4
g2.97
32.97
/842.¢8
82.99
83x.89

84.19 .

84,50
84,70
84.70
84.90
84,90
84 .90
84,91

am, o1
ﬁla07
GU 03

85,03
85 .05
b3y lfﬂ\‘{)
B5.%64

B8.36

Bé& .66
. B&. T
8&.76

BaH. 86

COBELVET7
CBEL.PT

O B7.07
B7.18

a7.19
87.20

BRSO
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TYFE OFk
READNING
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS'
TRANS
TRANS
TRANS
TRANS

- TRANS

TRANSG
TRANS
THRANS
TRANSG
TRANE
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANG
TRANS
TRANG
TRAMES
TRANS
TRANS
TRANG
TRANG
THRAENS
THAND
CTRANS
TRANS
T "\h“\d
TRANS
CTRANEG
TRANS
TRENEG
TRANS
TRANS
TRANS
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16¢30 0

163135.0

16045.0
14145.3
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14745 4
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'TABLE C-4 (continued)
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FQFH
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S 1210

121.5
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AR I

193,00
124.0
1250
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12,0

J?O O

135 .0
1%0 O
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150 4]
1650.3
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1G1.5

S 1B2.0
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184.0
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TABLE C~-4. (continued)
Campd 1} @L al«»#?

Lv«( <o gferebh tn water (nm;utations

ELﬂPSFH TIME DEPTH TOﬁ TYFW_GF* .
DCT 81 HOUR . (MINUTES) N&TFh\FT) READING . REMARKS

40ve 6uss seve 4200 G0rs 0120 €1NE 4200 Bisw Bask babe Sede oPES SUEP 000 Baee Sest S4ss SBes SEoe cenn

0s bome wten cacs tons spte wrS orw bRGe Sibe abe muas eps oats ven 24t oue wacy seas sosn bins suee o erte nune borh seer wves oor oeba seve o s wes 1eam saae ouee anie

& 19I30.0 F1G.0 78,03 - STEEL SMEARED
19 LRG0 315,00 78,86 TRANS :
15845 .0 330.0 78,98 QTEFL SMEARED
19045,0 330.0 78.99 TRANS
200 0.0 340 79,12 TRANS
20120,0 BPEO 78,10 STEEL
20830,0 A7H O 79.09 TRANS
21 0.0 40%,0 78.10 QTEEL
IS 405, O 7918 TRANS
$30.0 435.0 79 .32 TRANS
0.0 A6 O 7R 98 STEEL. SMEARED
P00 485.0 7P A9 TRANS
P 3.0 4468, 0 78.10 STEEL SLIGHTLY SMEARED
2130.0 495, ¢ 79 .36 TRANS
23132.0 497,90 79 . 3¢ STEEL SLIGHTLY SMEARED
.nzza 0 B0 78,10 STEEL
F2340.0 HO%5 .0 78,08 STEEL
210,00 53&»w 79,44 TRANS
7 3 0.0 5R%.0 P9, AL TRANS
4139, 0 BEI L O B, 47 TRANS
81a2,0 1107.0 7,20 STEFL
83420 1107.0 82,41 TRANS :
11y 7 12520 S 78L10 BTEEL SMEARET
11800 Rl e 78,13 STEEL SLIGHTLY SMEARED

sEALGTHME DEMOTES THE TYRE OF

FMEASUREMENT MADE. THESE MaY -

FL}}L‘JWJI\\‘i .

UREMENT MADRE BY A TRANEDUCER IN THE WELL.

THE MEABUREMENT I8 THE HEIGHYT OF THE WATER COLUMN
UE THE SENBOR.

UREMENT MA Y & STEEL TAFE.

~ "ﬁ@UHEMENT MAIE BY anN ATRLINE.

ﬁLF TRAN=MEAZUR MADE BY aM ATRLINE CQUPLED WITH &

XTHE TYFE OF
DEETH TO WAT
HE ANY OF TH

TRAMG:

ELECT=  MEASURE ©MADE RY AN EL
ARSOL=  ALL MEABUREMENTS HAVE BEE
TO-WATER MEASUREMENTS.

ECTRIC TAPE.
M OCHANGEDR TO ARSOLUTE NEFTH-

FTHE DEFTH TO WATER IS THE CALCULATED DEFTH TO WATER
FROM THE TOF OF THE WELL DAGSINGs +43 FEET ARQVE THE
LAND SURFACE . ' :

C THE DEFTH TO WATER RELOW THE TOF OF THE CASING IS COMFUTEDR RY
- THE FORMULA>» ' .

FOR TRANSs LEPTH TO Nﬁ*FW = 160 =~ WATER LEVEL READING
FOR BTEEL, DEFTH TO WATER i WATER LEVEL READING
88
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FOR TRANS, DEPTH .TO . WATER ~(165~WATER LEVEL READING) ;
+. 0 00222 FT/MIN* (ELAPSED TIME-19 25)
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N 3 L
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APPENDIX C

.
»

TABLE C-5. amebell et al. #2 ster test -~-— )
calevulated addusted timer Harrill’e srdumenty drswdnwnrlﬁp@cific crauw-
down fvfn\ z3uln I euifir drawdown addu%ted fov JmPOb,” correction (v'/a)
UﬁIL_ ELAF”ED ﬁHJU¢TED** HAFRILL%* Dﬂhwm VS/Q .’/G#
QCT 81 HOUR. TIME(MINY A_TIMEM~' QRGUMFNT DUNN(FT) *(FT/GPM)
5 1800 4.0 0,32
ISILC.0 .32
18520.,0 Q.74
18:12%.0 0.+30
18:29,0 0.28
21112.0 ‘ 0.38
HZ156.0 - .28
b 03 0.0 -E V.44
4 1.0 : 0.37
289.,0 OG54
9:43.0 030
93.0 0.48
:C!".'J«O 1.02
100 8.9 2.15
11:28.0 0.51
11:28.0 2463
13:54,0 Q.65
. 1"50‘.}400 0’51
1-.;&-.);_}0 0055
143 'u'~0 0'76
14 G.0 ~-0,92
14110.0 =~1.01
14115.0 =1+ Q0
14115.9 0.8 T.0000E-01 7410 0.4064 0.398
143160 1.0 1.0000E+00 7+40 0.423 0.414
14317.0 2.0 200005400 2.90 0.223 0,220
14318.90 20 3.0000E400 2.30 0:131 G.131
14:119.90 4.0 A4.0000E+00 2.01 0.115 O.114
14319.5 4.5 4.5000E400 2.01 0.115 0,114
14120.0 5.0 H,0000E400 2.01 0,115 0.114
14:21.,0 4.0 6.0000E4+00 2.01 0,115 0.114
14:22.¢ 7:0  7.O000E+00 1.91 0.109 0.109
14323,0 8.0 8.0000E4+00 2.02 0,115 0115
14:24.0 .0 9.0000E+00 2.02 0. 115 0,115
14:25.0 10.0 1.0000E+01 2.02 0.115 0.115
143260 11,0 1.1000E+01 2412 0121 0,120
14:27.0 2.0 1.2000FE401 2,12 0121 0120
14:28.0 13.0  1.3000E4+01 2.33 0.133 0.132
14:29,0 14,0 1.4000E4+Q1 1.83 0,100 0,104
14:130.0 15,0 1.5000E+01 1.83 0.105 0.104
14:31.0 1850 1.6000E+01 1.83 0,103 0.104
14:32.0 12,0 1.7000E401 1.64 0.094 0.093
14333.0 1840 1.8000E+01 1.84 0,105 0.105
14:134. 0 12.0 1.9000E401 1.84 0.105 0.105
1433%5,0 20,0 2:0000E+01 1.74 0,099 0.099
14134, 0 21,0 201000E401 - 1.84 0.105 0,105
14:37.0 2240 2.2000E401 1.85 0.106 0,105
14:38.90 23,0 2.3000E+01 1.85 0.1046 0105
CtAI3PL.0 24,0 2.4000E+01 1.95 G011 O.1114
14:40.0 25,0 2.3000E+401 1,85 S 0.108 0.100
14141.,0 260 . 2.6000E+01 : 1.85 0.106 0,105
90
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TABLE C-5.
talonlated.:
"‘» /"Q)

down

(continued)

~Camerbell ot al.
at1hhlﬁrhﬁetf Limey

#2 ster teoe

‘Harrill s ardguments

Lrlv drawdown adiusted fur

7 ioen azen ioey siag soee afes gt sges surd eyme et dee e wien 003

P t o wive

drawdowry
Jacob’s rurrOLt:on

uvs o430 gave stz evsa bage bebe ia
prifitipariiingiogirieed

PRY R

srecific

draw-
("}’/C’l)

Shie siae cre ssee se1a gome catw sane suee ceer site cact seay

DRth - V4 I
CFT/GFM)

)UJUQTRD** HARRILLSX :
CUUTIME Y ARGUMENT - DOWN(FTY
T iB6 T 04106 S 0.106
ULl 98 T 04132 0.111

nATE 8//0%

0CT 81 HOUR TTMF(NIN)
K- ‘1434219ﬁ;‘ 2?.0*‘2?7000E+01
Co14143,07 00 28,0 278000E4+01

44400 20,0 L2LP000E+0]
A4S0 30,9 340000E4+01 R '

CCLATAT G 0 30,0 T 0.3449E400 - TR+ 1 0.
144600 5 31.07 704623E+00 S e 37 0.146 0.144
1414465 7.7 31.57° 8.9118E4+00 R TY- Y - 0.149 0.1%8

S elAATI0 T L 32,0 1 40134E401 0.163, 0.181
S 447 s 32,0 0 1 218ELF01 0.170 0.1487
LT 1434800 0 33,0 0 LG 2208E401 0.173 0.170

B e 200 e bar aes bave sen

4.87
507
5.1 7

aai4249;0‘“ 34,0 - LVIFITEFO] "'u.&7‘ 0.176 - 0.174
c50.00 35,0 LVHEL7EFOL HeR7 0,176 0.174

_ :Sl O 35,0 L 7A23E40L T H.28 0.177 0.174

: ﬂ~4$$-.07“5?37¢9‘ 1.8549E401 5,28 0177 704174
CLaE3.0 38,0 Sl 99L4E401 MHL28 QL1770 0.174
14354,0°. © 39.0 ~2,4231E401 528 0177 04174

0,180
0.177
0.178
0.178
0.178

S.39
G+30
Te31
S.31

44,0 2407 3646E401
3.1958E4+01
3+ 6398E4+0 1
3.74F1E+01: &
I 9660E4+01

[4.3 IS SRR
Is0 48,0 ¢
?00 _m,.()
8,0 53,0

[

b Be £B e G4 v

mtﬂu%5~b$>5~§¢>A.b{?bé&?ﬂh}M?ﬁrJv*us~r*Hiak*a
) by
o

RE

tn
"

5 Qe0 4 . 5032 a 0.173

H31G.0 - 0 40,0 - ALG010EH+0L .33 . 0.178 .
116,00 610 2,4006E401 He23 0.174 0,171
Hil6.5 . . 61.5 L2,6451E4+01 6453 - 0.182 0.179
SE17.5 0 62T ~2.9317E401 6.84 - 0.191 0.187
1H118,.0: . 263,0 3.0490E+01 7.04 0.197 0,193
15185 o 63,5 B AS60E4ROL 7,04 - 170 197 0,193
IB219.00C. 64,0 IR 2BHIEF0L T T L 7024 0 0.202 0,198
H5320,00 65,0 T3.4372E401L 0 - 724 0.202 0.198
B5121.0 0. 066,00 3.6036E4+01 o 7.24 QL2002 0.198
5230 0 68,0 3.P0466E40L L 725 0 0.203 0.198
HIRELO - 070,00 TALIB4ABEHOL 0 7.+:35 06205 0 04201
H Q0 73,00 LA S7FIEFOL ol Y 736 0206 0 0,20
O 76D TRV FA0AERD s T 7.37 0,206 0.202

Q206
7439 T 0206
740 . 0.207 7 0.
8B.30 . 0.201
8.70 g‘»-o.211
9.00 0,218 - ¢
2.10 "4%0.220 0,215
P10 04220 0,215

LoBOLG 737
5@0 T, 20,0
':;05 9005.!
9140
9105
9240

B, A096EH0L -
5L97SLEROL
& ERGEEFOL
(B ABSEEHOL
B 7PABEHOL:
A OFBZEHOL o
4,2206E401 .1
4.3781E+01 570

s (7 v Q0 27
<

¢
*
- o

7.0

Ch O B VT G PE PE 2P P DL FE D G tE R

'HEAFAy-Heéb&y;AbeEAalb*Rﬁabwwedktp,—PaRFAhaw;&&&ﬁiu

-
oMM AMAGU LAY

75925 % . .
B0 i: . 93,0 A SLEGEHOL T 9,20 1 0.223 T 0.217
9,017 94,0 4.7H6FEH0L 9,31 - 0.225 04220
1,00 19640 ‘H,1%547E401 9,31 0.225 0,220
3,00 98,0 S, 4FA0E+HOL -1 9,41 0,228 0,222
5.0 100,0 “S5,B006E+OL 9.52 0,231 0 0.224
0.0 7 105,00 “&ABPAEFOL . L 953 L 0,231 0.225
! 5,0 110.0 7 LIBOE+OL L 9,54 0.231 o.z:zcr

227
0.230

0234
0.236

P65
G764

ZA7LBEEFOL

115.0 Dy
B REGVEFOL 0

120,90

16310.0 <+
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E C-5. (continued) Camrbell et al. #2 ster test —-=

calouylated adiusted timey Harrill‘s ardument, drawdowns srecific draw-

down (s«/@) and srecific drawdown addusted for Jacob’s correction

358+ 4900 open 4Eb Ssbe mide a% ee Gaws vetw su eIy atar Nase Sits Sest SAER

BrM7 o 1423 Fimt meas sse simg $308 +nee amis Teas mens seus SEot Msm syey Sees ford ous eacs S0a Srve bbwm i4sb bave sies S Swse SrES shsh s9Rs erow SES cred Seas sebs wiws suey 4430 sber SemS Yhed A Sbsw 080 £04 ite Shus ssus suse sses vrs ey de
|Srnmonnnmin I LI N s s s R aN e I an I A M AN I Gl I an AN M an an un i an an suan ap an u

DATE - ELAPSEDR ARJUSTEDXK HARRILLSX - DRAW- s/a
OCT 81 HOUR- TIME(MIN) ~TIME CARGUMENT . DOWNC(FT)Y  (FT/GPM)
6 16115.5 120,50 3.,1789E401 12.16 0.239
146316.0 121.0  2.6428E401 [ 2.97 04255
161165 121.59  3+9337EH01 13.27 0.261
14881 7.0 122:0 4419646E101 13.37 0.263
A&HELT7.T 122.5  4.4004E401 : 13,47 0.265
16118.0 123.0  4,5785E401 ‘ 13447 0.263T
168170 124,00  4.8R435E4+01 13.57 0.2867
16:20.6 125.0 S.1471E+01 - 13.87 0.267
16:121.0 126.0 5.38B12E+01 ’ 13.58 0,267
16123.0 128.0 G.7945E401 13.68 0.269
16:25.0 130.0 & 1605E401 ‘ 13.69 0.289
16130.0 135.0 4.9602E+01 13.80 0.271
16135.0 140.0  7.6689E+01 13.81 0.271
16340.0 147,00 B.3264BE+01 13.82 0.272
1645.0 150.0 8.9524E401 T 13.93 0.274
161453 0 130.3 299645402 643 0,126
S LEAG LG 150.5 - L.8OR7E+02 2,53 0.050
16345.8 130.8 1.1313E4+02 1.632 0,032
1614460 1%1.0 ?.0746E4+01 .13 0.022
16146.5 1651.3 7. 0085E+01 1,03 - 0.020
160465 151.5 6. 0902E+01 1.03 0.020
16147 .0 182.0 4.3980E+01 1.03 0.020
16147.5 152.5 3.7025E401 0.94 0.018
16148.0 153.0 3.1035E4+01 Q.94 0.018
16349.0 154,0 2:35%1E401 .94 0.018
16150.0 1550 L.2111E401 0.94 0.018
161510 1560 1.6124E401 0.84 0.017
14530 158, ¢ 1.2387E+01 0.85 0.0L7
161300 1400 1.0143E401 0,85 0017
17: G0 1a6G.Q Fs1A47E400 Oe7é 0.015
173 4.0 14%9.0 3.8787E400 0.87 G.017
17310.90 175,0 4.73THE400 Q.59 0.012
178320.0 185.0 Z.H937E400 0.461 0.012
17130.0 195.0 3+1140E+00 0.53 0,010
17140.0 205.0 2. F41BE400 0.45 0,009
17150.0 21%.0 2,4820E+00 0.47 0.009
183 0.0 235.0 ' 2.2907E4+00 0.30 0.010
18110.,0 23%.0 241437E400 1.24 0.024
18:10.0  235,0 2.1437E4+00 G2 0.012
18:20.0 245.0 2.0271E+00 0.64 0.013
18:25.0 2506.0 1.9774E400 0.42 0.008
18:30.0 255.0 1+9323E4+00 0.80 0.016
18:30.0 285.0 1 .9323E+00 0.84 0.017
18:40.0 265.0 1.8337E400 Q.89 0.017
18:55.0 280.0 1.7581E400 1.12 0.022
18:59.90 284.0 L+ 73862E4+00 0.36 0.007
19! 4.0  289.0 1+ 710GE400 - 0.34 0.007
19 5.0 290,0 L. 70G5E400 0.94 0.018
193150 300.0 : 1. 6599E400 043 0.008
19:15.0 200.0 ' 1. 6E99E400 1.06 0.021
19330.0 315, ‘ ' 1+6015E4+00 C 0. 37 0. 007
92
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TABLE C-5.

calculated

dmwn (a/u) an - sre sawduwn adﬁuwbvd 101 Jacob’q covrrection (s/@).
e UATF klﬁF%fh hDJUHf&D**.HARRILLS*m nﬁﬁwﬁf Tang/a . 8/0%
DCT'Sl HOUR: TJMF(MIN) TIME ~#5  ARGUMENT:  DOWNC(FT) o (FT/GFM) ' i
b 19.30.0a,;315.0 Ci T 1. 6015E400 1.20° 7 0,024
: C19345.0. 330450 ) G0 L WS5R27E400 34320 0,026
19:45.0 330.0 S 1. BBAZEY00 1,33 0.026
207 0.0  345.0 TS 1 s BLL3E400 lid& 7 0.029
20130.0 3750 T8 1 A447E400 0s44 - 0.00%
S R20:30.0 375.0 " 1.4447E400 1443 0.028
2L 0.057°405.0 00 1. 3936E400 0.44 0.009 »
21 e Q- 1405 00 1 1 W 39FEEH00 1480 0.029 ;
L 21130.0 435.0 Sie 1. 3330E400 1.46 0:033 . i
S R200000 46540 171+ 3200E400 1432 0.026 10 i
B2 040 L 465.0 0 o 1.3200E400 1.+.83 0.036 -
220 3.0 4468.0 SIS 1 WeB3I71ES00 0.44. 0.009 7
223130.,0. 495.,0 el 1, 29278400 1470 0.033
A2I320 0 497L0 2 Ly 291 1E400 1573 0.034
22136.,0 G501.90 CLE L 287BE400 - 0+44 0,009
CRALAD O HOTGVO ! G0 1. 2846E400 042 0.008
PETLL0L0. HIFeO0 21, 26RBESO0O 1.78" 0035 -+
o000 000 G8Ge0 L 1. 2331E400 1.80 . 0.035 0 -
4:138.0 863.0 S L L 1AB2EH00 2.81 0055 -
8:42.,0  1107.0 A1 LOZ0E400 OG54 1 0.011
gtaz2.0 1107.0 L 1070E400 4,75 0,093 -
i1 7.0 1252.0 21 0930E4+00 0.44 © 0.009 -
C33810,0 - 1255.0 +1+.0928E4+00 0.47 0.009 .
CKHARRILL Y Je Ray 1978y DETERMINING TRAN%MISSIUITY FROM WATER~LEVEL
RECOVERY OF A STEP- nFAwnowN TE%T; U q, GEOL. ., bURV.y FROFs FAFER
700-Ce P C212-213, S R
KRADJUSTED TIME:s A GbNFhAlIZFﬂ HARRILL q hRGUMFNT:

CRIRSOYs Y

(continued)

v Ky

PARAMETERS -FROM STEF

Camrbell ot
addusted timey Harrill ‘s arcsuments

& SUMMERSy

Test -
drawdowry

al. #M ‘ili,e-y‘i'-"'

1980 DETERMINATION OF AQUIFER
lNTERMITTENT FUMFING HATﬁv GROUNﬂ

" '\v!
TESTS?ANB

WATERy -Vi8y #2 PRL37-146, , ‘

#& I8 THE WAACORGCORRECTIONY. 87 = 9~q**"/”D, .i o ‘
_THE TRAWDOWN. 8 AT ELAFSED. TIHE T I8! CALCULATFH FRDM THE FGUATION.

ﬂé’f% ’GBSkRUEH DEFTH TO wATLR AT TIME- 1)m' Gt ST

- TR (TREND+1NITIAL QEPTH.TU NATER)
WHERE TRENI:= 0 * ELAPSFH TIME. o P & :

'THE LENGTH OF THE CONTRIRUTING INTERVAL OF THE WELL IS 180 FEET.

THE DEFTH

FROM THE

TOF UF CﬁSING TO THE BCREEN I% 77 FFET.»u

93
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srecific draw-
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. APPENDIX C

%BLE C-6. Nanh ﬂh« Jt10h ww]l ﬁt@ tovt e wator
DATE o ELAF?Fn !IMF NATER LFvEL TYFP.UF*
ocT 81 HOUR (MINUTES) . READINGE READING REMARRS
4 11153.0 -142,0 L m.24 .. STEEL smeared:
120 0.0 -135,0¢ ’ 54217 SBTEEL allﬁhtlu smqﬂred
13:157.0 -18,0 o 5¢1%9 .. S8TEEL
i4t 1.0 -14.0 517 - 8TEEL
148 3.0 -12,0 .18 ¢ . STEEL
14t 5,0 -10.0 G921 - STEEL
143 8.0 70 : 4,21  STEEL PP :
14! 9.0 e O 4,21 ¢ STEEL. 7 slightle smeared
1411140 C g, 0 S5.22 .. STEEL , o L
14113, -2.0 5.23 L STEEL Fums on at Camebell #2
& 1431150 0.0 S FUMF ON
141160 1eQ T 23 STEEL at 1415
14817.0 2.0 5024 - STEEL R
14:19.0 . 4,0 S5.18 . BTEEL slightly smeared
142150 &O Ded3 " STEEL L S
14322.0 8.0 G264 STEEL slightly smeared
1432400 D0 .26 STEEL slightly smeared
14.hq.0" 10.0 S.24 STEEL slightly smeazred
14¢ : 12.0 H5.24 STEEL S
‘4229;0 14,0 G425 STEEL
14:31.0 16:0 T.29 STEEL 7
14:133.0 1840 G.24 STEEL e
14:35.0 20.0 cHe2b "STEEL
14:137.¢ 22.0 5.25 STEEL
14:39.0 24.0 " H.44 STEEL
14340.,0 2.0 . T.28 - SBTEEL
143141.,0 26.0 _ : S.24 . STEEL
14:43,0° 28,0 G.205 STEEL
14:45.0 30.0 ' .25 STEEL
14147,0 32.0 : H5.29 STEEL
14:149.0 34,0 D26 STEEL. slightle smesred
14151.0 36560 Se27 STEEL slightly smesred
14:63.0 38.0 5.27 STEEL slightly smeared
14155,.0 40.0 S5.29 STEEL : S
14:58:0 43%.0 . 5430 STEEL
14:159.0- 44,0 G.32 STEEL .
152 1.0 446.0 3032 STEEL.
158 3.0 48,0 . G5.32 STEEL.
lu? H5:0 H50.0 O H.30 STEEL
158 7.0 G240 oo B 29 STEEL
!u. ) HALO T 5030 STEEL.
lJoll&O 56.0 .28 STEEL
1”:15.0 &60.0 C 5.33 . STEEIL : ,
18317.0 62,0 T332 STEEL slightly smeared
18119.0 4.0 .33 " 8STEEL. - '
15121.0 66.0 F.32 STEEL.
15:123.0 68.0 T332 STEEL.
151250 70.0 Te32 STEEL
15127.0 72.0 5.30 - .STEEL
15129.0 74,0 ~5.33 STEEL slightly smeasred
v 94
‘wq l\o
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TABLE C-6. (continued) g ne
Nnrth Dhﬁetvation'woll dt0'~heﬁ' - watpr 19vw1'data .

k\‘J v ﬁﬁTE ELAF&ED TIME UATER LEUEL TYFE UF*
‘ 0CT 81 ° HOUR- (MINUTES) - READINGH: REﬁDING g

vine ave Sove 40 oge SeRe oe0s MEC $004 SO beve SR Semt MES C- seam abve FORS S840 S6ID Lebs CeNs PRES SHS 04 Gied Mes | aPed OB mive Suep. et FAG0 GRes Fmue ‘eewé Ssd Mber (- A0S BesE Gbls GESE SO0 AN b Gese S40e SO Fnes WD TOID S000 MMV PORe PTVG PeM SUn Hock daoe Fmte M06S SIP S0en POve hacw GuRe Smas Sese

6 1H133.0 78.0 .37 STEEL
. 15835,0 80.0 G 32 “BTEEL sllghtlu smeared
' 15:37.0 82.0 Fe32 CSTEEL . o
15:39.0 84.0 He33 CSTEEL 1 ghily smeared
15941.0 84,0 G633 STEEL tglidhtly smeared
1%3143.0 88.0 G.33 {STEEL' e
151450 o 20.0 5.33 7 USTEEL 'aliﬂhtlu smeared
1834700 92,0 P Ge32 7 8TEEL o T
S 15849.0 94,0 C5.33 | STEEL :
15151.0 946.0 537 L 8TEEL smeared
153:54.0 9.0 LS. 38 STEEL
1585540 100.0 I H.34 1 |'STEEL
19i58.0 103.0 TN LX7 D STEEL
15159,0 104.0 C 5437 - BTEEL
16t 1.0 106.0 L35 o1 STEEL
143 3.0 00 108.0 C5.34 00! STEEL -
Td6Y H.O 110.0 S THe39 . BTEEL ‘slightly smeared
16 7.0 112.0 . 5436 ¢ BTEEL 4 RN
168 9.0 114.0 e H.39 L BTEEL
lé 11,0  116.0 S5.37 - S8BTEEL
; LEIAZVO 1180 DoE.3S T 8TEEL
: "16215.0vwn-7120.0 5.37 . 8TEEL
Ta&317.0 1 122,0 'H.39 - 8TEEL.
3631940 0 124,00 L1 E.39 0 STEEL
* 16821.0 1260 5.39 STEEL
Che6I23.0 128,00 5,38 STEEL
L 16825.0 130.0 .39 STEEL
L 16127.0 132.0 He38 0 CBTEEL oo
o 14129.0 134.0 5439 0 STEEL © o) oo
T 16131.0 136.0 G539 - 8TEEL
1&133,0 138,077 TG40 T STEEL i i :
O REYES LS00 140460 TR, 4R - BTEEL 7o slishtly smeared
S~ 16:36.0 T 141 .0 G 38 CBTEEL oo R o
146337.0 - 142.0 S .40 T U BTEEL
16339.0 - 144.0 S 843800 0 BTEEL
16141.0 AlGEVO LA Be B9 BTEEL L
14843.0 148.0 542 STEEL = )11thlu'smearﬁd
1434%,0 150,020 BG40 00 8TEEL O FPume - off at’ Campbetl p
CAAAZVO L VIBERL0N T o nEe4t O ISTEEL #2 at 1545.
146449.0 154,00 - Hedq) o BTEEL"
C16151.0 - 1564+ 0 e 5.36 STEEL
16153.0: 158.,0 D200 GYIG U BTEEL Y 0 DT s
162155.0 160.0 5.33  STEELY ¢ €lightly smesred
. 16857.0  1462.0 o U.e33  STEEL SR - :
146¢59.,0 - 16450 - T U534 0 ISTEEL Y oot an L s
178 1.0 - 166.0 - -%5.+30 STEEL - slightle smezred
173 3.0 168.0 - .33  STEEL o »
- 178 8.0 - 170.0 G.28 8STEEL
178 7.0 172.0 9.28 STEEL

178 9.0

A7811.0

174.0
176.0 -

We K.

) \-}04.8
J030

95
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- TABLE C—6. (continued)
: mrth Ubservattuu wall ate test — watpr 1evpl duta

DATE CLAFSED TIME HQTER LEUCL TYFE‘OI* o
CT 81 HOUR . (MINUTES) REALDINGE  READING ~ REMARKS
h 17130 178,.0 J¢27 BTEEL
17:20.,0 185,00 . a.~8 U BTEEL
171250 - 390:0 5.30  STEEL
17:30.0 195.0 5.38 STEEL
',17:31.0 196.0 D264 STEEL ‘ R
Z135.0 - 200.,0 : 5.25—, STEEL slidghtly smeared
C1740.0 205.0 28 .STEEL slightly smeared
17146.0 211,90 u.~8_‘ STEEL
17155.0 220,90 q.~7 ©OBTEEL
18 ®.90 230.0 . 27 STEEL
1811540 240.0 S.MM " 8STEEL slightly smeared
18:129.0 254,00 TGel27 7 8TEEL
oi8taq. 0 269.0 G430 STEEL
SARIGE. O 283.0 SedS T STEEL
19:37.0 . 322.0 5.28 - STEEL  smeared
192159.0 44,0 S.28 - STEEL :
20:138.0 383, 0 4'40 STEEL
2Li44.0 449 .0 : .29 STEEL
211446.0 451.0 G427 STEEL. : ,
22145,0 510.0 .a.gé STEEL Cslightle smeared
7 0! 6.0 591.0 ‘ 529 STEEL smeared
4:32.0 857.0 T 5.28 STEEL. slightle smeared

8130.0 1095.0 5.25 STEEL smeared

C¥THE TYFE OF READING DENOTES THE TYFE OF
‘ DEFTH TO WATER MEASUREMENT MADE., THESE MAY
BE ANY OF THE FOLLOWING!
TRANS=  MEABUREMENT MAIE RY A TRANSDUCER IN THE WELL.
THE MEASUREMENT 16 THE HEIGHT OF THE WATER COLUMN
AROQVE THE. SENSOR. .
STEEL= MEASUREMENT MADE EY A STEEL TAFE.
" ATR MEASUREMENT MADE BY AN AIRLINE.
ATRTRAN=MEASUREMENT MAIE RY AN AIRLINE COUFLED WITH A
TRANSDUCER, '
ELECT= MEASUREMENT MADE BY AN ELECTRIC TAFE. . _ »
ABSOL=  ALL MEABUREMENTS HAVE BEEN CHANGED TO ABRSOLUTE DEFTH-
' CTO~-WATER MEASUREMENTS. o i

BTHE WATER LEVEL READING IS THE TNSTRUMENT READING
MADE TO FIND THE BEFTH TO WATER., T

ELAFSED TIME 1& TAKEN FROM TO AT 1415 ON 6 -~ OCT - 81

96
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TABLE c-7.

Northns Observataon well: ste

o sy e e e wans
SSorummusnean

QQTE

DeT. 81 HOUR -
G 1153400
123
o1B157.0
C il

142
144

14 9.0
14311.0

ve st et P —— o avee

5.0

1481300 o

b 14315.,0
1431640
C14317.0
L 14t19.0
T 14:21.,0
14323,0
- 14124,0 -
T 14325.0
L 14327.0
T 14129.0
C14331.0
“14333.0
' S 14835.,0
14837.0
. 14239.,0
14340.0
“14%41.0
C14043.0
S 1484%5.0
14347.0
4 49,0

Qaly - %

840 20t

- e 0108 s aces gresveme

ELAFSLH
(MTNUT&

,"'lzd O IR L
B0 i

31 Q. v

= 53,0
‘»14:‘&1.0
258 0
159.0
sl
LY S I
FeQ
740
,9,0
1.0
?90,
500
7+0-

'L -.i +

23,0

-
<

P T e e va ne e e 0‘ e S ¥ se 0w

R i.J Py R pe s-a .—:- o
;_;
*
<%

NN

GG uaaaaaad g

#aaksw-w}&&rur-p-H549=$

LD

9 B O _‘r‘." : ‘

,uO

5640

L eseL0

o 60 Qs
2.0

68,0
T 66,0

68,0

70,0
ST 01'

We K.

APPENDIx.q

cbest” ~~ derth’ Lo

4 3075 YEv S99 1A done VAT e wher Mol MR b Sein e yuod s S rbce Baae phme dvuy aaed admn end
AaiRenpr ittt ih] 2 e s STUTIS R IR NI ML AR

TIME:DEFTH TOZL:
8) U WATER(FTY -

T wbael vate Setn IO Beke Sase seey atoy” e

REALIING

L ek e e ouet ovte e seme

. STFEL

GO PUMP ON
L STEEL

. "STEEL
=L Y8TEEL
< PSTEEL
T L 8TEEL
CSTEEL
LSTEEL
'FT&BTEEL
2L STEEL
L 8STEEL
S5 QTEEL
2 STEEL
n BTEEL
v STEEL
SSTEEL
STEEL
,,ﬁSTEEL
;:.STEEL
5. STEEL
o U8TEEL
Sr STEEL
L BTEEL .
L BTEEL
S LBTEEL -
[ STEEL
v BTEEL
S BTEEL -
L BTEEL
4 BTEEL .
S0t BTEEL
5 8TEEL
< BTEEL
o BTEEL
7 8TEEL
g STEEL
‘> STEEL

. sumnrns aNn»nsqotIATEq,

SnAA

TYFE: OF*v

wator comwutatxons

ot sars saoe srms'vmes sy sons 4uvi sees sunt Sem e dras ove dmas denn ol oneS anee
3 pre o Rt n o et b

s g g

: 'smeared
Talightly smeared

S PR
? $119ht13 smeared

Pumh ‘on at Campbell $2
at 141a~ff

“hllﬂhtlu

$mééfed
valdﬁhtlu smeared
ralightly smeared
Tglightlw smeared
'? !

slightly smeared

s lidghtly smesred
~alidhtly smeared

2 slmghtlw smeared’

slightle smeared




TABLE C-7. (continued)

North Observation we11';ter fe"t = derth to water. comwutat ions

2008 smen w331 sune $23 sate ca4s Srmp sube sese gore TESH Jvvs sevs SEra dere ders sess wyer e 1ova siee o io s o 2050 TS N0 SR S0 e 2 £ et T o
I L T A I A I e T I I N I S S R NS I T RN LN LN RN I SN AN NN AR RN SR RN AN NN R BN pS L an nn e

DATE ELQPSEH TIME DEPTH TO%# TYPE OF%
ocT 81 HOUR - (MINUTES) NﬁTER(FT) READING<
) 151330 ‘ 78 + 0 . 50 375 STEEL.
15:35,0 800 .. 5,32 . STEEL
15:37.0 82,0 nUISe32 0 BTEEL
15:392.0 24,0 P B 3R STEEL.
13:41.0 84.0 o Te33 U STEEL
15:145.0 0.0 “5e33: STEEL
135847.0 22.0 G.32  -BTEEL
15:49o0 4.0 CnBe33 0 BTEEL
$2S1.0 6.0 LB e37 . J8TEEL
“'54 0 9.0 o 5438 STEEL -
J (35.0. . 100.0 o 5.34. 0 . STEEL
95800 103.0 8637 8TEEL
S159.0.0 0 104.0 S5.37 .. STEEL
16’ 1.0 106.0 © T.35. . 8TEEL
iéo ?00 ' i12.0. - . Ge36 BTEEL
168 9.0 114.0 0 5.39 - STEEL
16:11.0 116.0 O G.37 - 8TEEL
16213.0 118.0 o 5,35 STEEL
14315%.0 120.90 S.37 - 8TEEL
1631170 122.0 T5.39 STEEL
16119.0 124.0 5.39 STEEL
16:21.0 126.0 5.39 STEEL
16123.G 128.0 5.38 STEEL
16:125.0 130.0 : 5.39 BTEEL
16:27.0 132.0 ' 5.38 STEEL
16129.0 134.0 : 5.39 - STEEL
16135.0 140.0 S5.42 STEEL
14136.0 141.0 5.38 STEEL
G237 .0 142.0 5+40 STEE].
14339.0 144, 0 5.38 . STEEL
16141.0 146.0 5.39 - STEEL
16143.G 148,0 Ged2 STEEL
16345.0 130.0 ‘ .41 - STEEL
16347.,0 132.0 S.41 - BTEEL
16149 .0 154.0 : G4l "8TEEL
16151.0 156.0 ‘ 5,36 .  SBTEEL .
16153.0 158.0 5,35 . STEEL.
"163135.0 14600 o 5.33 . STEEL
16357,0 1620 5,33 STEEL
173 1.0 166.0 © 5,30 STEEL
S 173°3.0 0 168.0 - . 5.33 - STEEL
17 5.0 170.0 . 5.28 ° . STEEL
172% 7.0 172,0 .. 5428 8TEEL
17¢ 9.0 174,0 L 5.38 - STEEL

17¢11.0 . . 176,0 . 5.30 - STEEL

98
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ies SI33 5300 SRS S TN SINY DTSN SIN0 2R I 30R NUID LD IND BT NI s b g IA g S5 o pmisscm s
pith g s inifearia ot gt aainf urd oot

REMARKS

Cglightly

Celightly

slightlw

coslisghtly

4600 eres 40ne Gens Suse cure SMSR ot Tete e mide 200 Srue RORS S008 00N Seod S4IN Gebe sete Suse

smeared

asmeasred
smeared

smeared

smeared

©ooelightle

S slightly

slisghtly

s1ightly

. slishtly

CINC.

smeared

smeared

smesred

Fume off at Campbell
#2 at 1645.

asmeared

smeared
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TAB o mq h Ub(sfég‘rbg ri%nd)we'll ste "L(mst - dephh'tn water ’t‘:om’wutations .
: ,nnrﬁ ’*uJ ELAF%EH TIME nEFTH TO# YPE OF* ﬁJf*' s
OCT 81 HOUR @ (MINUTES) . WATER(FT) READING _‘1*»“'REMARNS :
6 17:113.0 17840 . 5,27 STEEL
17015.0 180.0 - - G.29 STEEL
17:20.0 185.0 G.28 “STEEL
17325.0 19200~ 5430 " STEEL
17:320.0 195.0° - 5.38 STEEL
17:31.0 19640 F.26 STEEL ‘ ‘ '
17:35.0 200.0 - 5.25 STEEL slightly smeared
17140.0 205.0 Lo Te28 STEEL ~ slightly smeared
17846,0 21150 $.28 . STEEL ; : R
1745570 220,00 5,27 STEEL v
188 5450~ 23040 5.27 - STEEL - L '
181570 ¢ 240.0- 5422 STEEL -~ " slishtlwy smesred
B32940 2540/ $.27 STEEL "~ B c
1B8:44,0 ~  269:0° F.30 STEEL - -
18:58.0 28340° 5.28 STEEL™ - :
1983750 ¥ 32330 S5.28 -  STEEL "+ - smeared
1935900 3440 G.28 STEEL. ~ L B
o 20313840 383.07 .40 STEEL
e 2114400 7 449.Q° Ge29 STEEL:
¥ T 21348600 45150 5.7 STEEL -~ . : S
3 LD 224GV 51040 ' 5.26 STEEL. slightly smeared
0 6.0 59140 5.29 STEEL 0 . smeared’ -
433240 0 BS57.0 S 5.28 STEEL" ' slightly smeared
B:30.,0 -  109G.0- 5.28 CSTEEL - . - smeared
KTHE TYPE OF:READING DENOTES THE TYFE OF
SDEFTH T0 WATER MEASUREMENT MADE.  THESE® MAY
CRE-ANY OF THE FOLLOWING:
LU TRANS= MEASUREMENT - MADE RY A TRANSDUCER IN THE wELL.
Lot CTHE CMEASUREMENT I8 THE HEIGHT DF THE - thER COLUMN
CAROVE THE - SENSOR.
CUUGTEEL= CMEASUREMENT -MADE RY A TFEL TnPE‘~~=\.I
COCATR= T MEASUREMENT MADE BY AN AIRLINE, 777 %
’”ﬁﬁIFTRnNﬁMFnQURFMFNT MADE RY AN AIRLINE COUFLED NITH ﬁ
: A o STRANSDUCERW U :
: COUELECT® CHEASUREMENT MADE BY AN FLECTRIC TAFE.»w Sl .
] L ARSOL= CALL CMEASUREMENTS HAVE BEEN CHANGED TO ABSOLUTE HEPTH-«*v
- Gt TO WATEh MEASURhMENTS. : ‘
LR EE I it S R
ATHE -THEFTH TO NATER I° THE CALCULQTED nEPTH TO wﬂTER R S
JFROM THE TOF OF THE® wELL LASINGp 35 FEET ﬁBOVF THE’;f”z R
LANU SURFALE« e - _ » IR ""7
, THﬁ nEPTH TO NATER BF'Ow THE TOF OF THE CASING IS CDMPUTED BY
H FDhMULﬁy : £ :
FO% bTEEL; DEFTH TD NATbR = NATER LEUEL REAHING

LLAF&EU TIME IS TAhEN FROM TO AT 141q ON 6<~ OCT - 81
99 LU
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: APPENDIX C
"TABLE C-8. North Ohservation well stesr test -—-
caleulasted adiusted time, Harrill’s arguments drawdowns sracific draw-
downA(;/n} and sreciTie drawduwn adqusted for'lacuh s correction (s’/@)

vos ooas 43:4 seem sdee Bedn ‘hme cree suke doms wess 1ur biss tuss yeee Sy
mamimikiamtamaammanEnnii sl

Sumuunnanaeonononsunionan EIIMIANON T LE R ITUNEI SN AN LN RN SN RN A

HQTE ELAFSED AHJUSTED** HARRILLS* LIRAW- s/ 57/Q4%
DCT 81 HOUR TIME(MIN) - TIME ARGUMENT  DOWN(FT)  (FT/GFM)
6 12¢ 0.0 ~0 .02 !
13157.0 -0.04
14¢ 1.0 ~-0.06
14: 3.0 -0.005
14% 5.0 ~-0.02
14% 2.0 ‘ : ~1.02
14311.0 : ' -0+ 01
14:13.0 - 0.00 . :
143146.0 1.0 1.0000E+00 Q.00 0,000 0.000
14312.0 2.0 2.0000E+0Q S 0.01 0.001 0.001
14319.0 4.0 4,0000E4+00 , ~0.05 =0.003 -0.003
1432140 4.0  &.0000E+00 ’ 0.00 0,000 0,000
14:23,0 - B.,0 8.0000E+00 0.03 0.002 0,002
14224.0 2.0 Q.0000E4+00 0.03 0.002 0.002
14:25.0 i0.0 1.0000E+01 0.01 - 0.001 0.001
14127.0 12,0 - 1.2000E+01 o 0,01 0.001 0.001
14:29.0 14,0 1.4000E+0Q1 T 0.02 0.001 0.001
14:131.0 16.0 1.48000E+01 T 0.06 0.003 0.003
14:133.0 18.0 1.8000E+01 : 0.01 . . 0.001 0.001
14:135.0 20,0 2.0000E+01 0.03 0.002 0,002
14137.0 22,0 2.2000E401 0.02 0.001 0.001
14:39.0. 24.0 2.4000E+01 0.2 - 0.012 0.012
14140.0 25,0 2.5000E401 : 0.05  0.003 0.003
14:41.0 26,0 2.6000E+401 0.01 0.001 0.001
14343.0 28.0 2.,8000E1+01 0.02 0.001 0.001
143435.0 30.0 3.0000E+401 0.02 0.001 0.001
14147.0 32.0  i.0134E4+01 002 0:001 0.001
14:149.0 24,0 1.3997E401 o 0.03 " 0.001 0.001
14351.0 36,0 1.7123E401 0.04 0.001 0.001
14:53.0 38.0 1.9914E4+01 0.04 0.001 0.001
34 55.0 40.0 2.2G10E+01 0.06 0.002 0.002
4158.0 43.0 2.6183E+01 0.07 0.002 0.002
259.0 44.0 2.7366E+01 0.09 - 0.003 0.003
1"‘ 1.0 46.0 2.9486E+01 s 0.09 0.003 0.003
158 3.0 48.0 32.1938E+01 0.09 0.003 0.003
158 5.0 50.0 3.4193E+01 ' 0.07 - 0.002 0.002
1“’ 7.0 52.0 3.6398E+01 - D06 0.002 0.002
151 2.0 4.0  3.8%78E401 . Q07 - 0,002 0002
5311¢O 54.0 4.,073BE+01 Gt 0605 00 0,002 0.002
15:113.0 98,0  4,2881E+01 : v 0,05 0,002 0.002
15:159.0 60.0 -4.5010E+01f;gA R o 0610 0,003 0.003
15317.0 £2.0. 7997EFOL ’ ” 0.09 0.003 0.003
15:19.0 &40 $+2553E+01 Q.10 - 0.003 0.003
15221.0 6.0 3.6038E401 ' 0.09 0.003 0.003
123.0 68.0  J.9064E+01 o 06009 0 0,003 0.003
1522u.0 70.0 4.18B45E401 ’ : 0.09 0.003 . 0.003
15327.0 72,0 4,4464E+01 0.07 0.002 0.002
15:29.0 74.0 A.6974E401 7. S 0410 0.003 . 0.003
15:33.0 78,0 G.1774E4+01 0.14 0.004 0.004
15335.0 BO.O - 5,4096E401 -~ - 0.09 . 0.003 T 0.003
100
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TABLE C-8. (contlnued)NO'th Ubworvatlon ue]] %tmr tvct -
“ealeulated dﬁdu&tﬂ“ tvmvv‘Harr111'b aréument drawdownv grgcific draw-
”-dowu? S/ cific ﬁxawdowu addu tod for Jacob’s correction (s’7/@)

o i iy o i e el e s

0s .-mom-\ Sean 33ge Sems gond Siuw saes bueh eert Maw owme st Sowe S dnew vest wers pene whey smer goas Rene 2ed sere
SomnnanmInnanmmanan NI sn AT I ns R an an T an e

S DATENC ELAFSED'»‘ADJUSTED** HARRILLSY < DRAW=- .. /0 - S/ /Q%
ocT 81 HOUR TIMF(MIN) ~TIME ' ARGUMENT . ' DOWNCFT): T(FT/GFM) L
© T inge’ ik e Smst Ae4s et bt 4848 Sobe Some e dute’ vown Show wwre 2bes Shen bevsbee i e s s Y e et o s i e ’?"‘"'T"' 7T oan Sabe-aeee sven’ vows qabe Sk dobe o s tove et wbas e e Gt v s con s aste se20 et
'4 137,00 82,07 u.6381E+01*c*‘»5 o 0,09 7 0,003 . 0,003
u.z9.0;w- 84,0 F.8634E+01L 1 .7 0,107 7 0,003 .. 0.003
1534150 9 86,0!  6.0862E401° .5 0.10. = 0,003 ° 0,003
15843.0° 2 88,0 +4,306BE+01" 0410 1 0.003 - 0,003
15:45;0~0' P00 & GRATEEFOLT T 0,107 0,003 T 0,003
534740 0 92,0 4,2206E4+017 0.09 7" 0,002 - 0,002
u.49 0 94,07 4.7569E4+01 0.10 = 0,002 - 0,002
5351509 94,0 +5,1547E401 . 0.1 "~ 0,003 - 0.003
515440 1 99.0 - 5,6504E401 - 0,15~  0.004 0.004
15:55.0 100,07 5,8006E4+01 0.11° " 0,003 0,003
- v°58.0~j 103,0 6.2236E+01 ¢ 0414 0,003 - 0.003
15359,0 ° 104.,0 - 4.3578E401 = 0.14 -~ 0,003 - 0,003
16¢ S 106,0-6,6187E+01 - 0,12 0.003  0.003
168 - 108.0 " 4.8715E+01 ¢ 0s11- = 0,003 0.003
16¢ 110,07 7.1180E401 S 0,16 77 0,004 0 0.004
16% C112.00 -7, 3593E401 7 0L 0413 0 0,003 0.003
16 C 114,07 7 5964E40100 01677 0,004 ' 0.004
1681170 0 116,07 :-7.8300E+01 T4 T 0.14 + ' 0,003 ~ 0,003
1631340 © 118.0 8,0607E401 -+ - 0,127 0,003 0.003
1641540 120.0 -8.2887E+01 - 0.14 - - 0,003 0,003
16817607 122,07 -4.1968E4+01 7 0,16 0.003 - 0.003
1611950 ¢ 124,0 -4.8845E+01 0.16: - 0,003 0,003
16821.0  126.0 5.3812E+01 0.16 0.003 -~ 0,003
16323,0 128.,0 5.7945E401 0.1 - 0.003 0.003
fflé:ﬁ*.Of*ﬁl?O O 6 VIEOBERO . S T 0 16 T 0,003 - 0.003
HEER7,00 0 13200 6.A9BBEFOL o T 015 Y 0,003 0.003
16:129,0  134.0  6.8094E+01 0416 C0.003° 7 0.003°
16331,0  136.,0° ‘7¢107GE401L -0 1 20,16 10,003 0 04003
C1EY3BL00 1380 - ZGI9ILEHOL Y o 017 ~ 0,003 0.003
CHEYES 07 140,00 U Zi66BYEFOLVIT 0 T 0 0,190 L 0,004 0,004
16136.0 141.0 7.8038E4+01 = FEL0J57 0 040030 700,003
16:37.0  142.,0 F.9369E40L 0 - FUIo0 0,17 0,003 0 04003
S EERE0 U TAA0T 8VI9BREROL 0 U T 0 L0VES 1 0{003 0 1 0.003
S 146%41,0 . 144,00 BJABALEFROL . - 0.16 0,003 0,003
C16143,0  148.0 B.7053E40L0 1 e T D0 0019 04004 0.004
LA YAB 0 IS0,07 0 BY9SR4E40L . 0.18 0,004 0.004
16247,0 152,00 - 4.5980E401 . 0.18 0,004 ]
1634%9.0 © 154,0 . 2,3591E401 0 0.18 . 0,004
- 15:51;0ﬁ1w1a6 QU T T e S1R4E40L 00137 0,003
$53,0  CASH.0 vl DUT T R387E404 0 ¢ 0,12 10,002
16855,0 160,07 1,0143E401 - . 0.10 - 0,002
.16‘”7 0 162,0 L Bl6A47EH00 0 0,10 0,002
59 0 " 164.0 - 7.5736E4+00 0,11 0,002
TAE6V0 T b.7692E400 . 0.07 0 0.001
16800 0 6.142BE400 0 0.10 . 0,002
170,0. S B5y6409E400 - 0,05 0,001
17¢ 1720 0 G5.229BE4+00 0,05 - 0.001
174 174,01 4.8B67E+00 0.05. 0.001
17841,0 . “176.0 . . A/S960E+00  0.07 0.001
17¢13,0  178,0 . . 4. 3464E400 0.04 0.001
17815.0  180.0 - A.1299E400 0.06 0.001

&

e&¢u3&ba
o«oc:cxo

0
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TABLE C-8. (continued) R -
North Observation well ster test -— T :
calcu{dtod adJusted times Harrill‘s argumernty draswdowny seecific draw-

down (s/u) aud Anocar'c drawduwn addumteﬁ for Jaaoh’s cdrrortion (s'/a) .
DﬁTE ELAP?&B ﬁﬂJUqTED** HARRILLQ* DRAU~ SEEE .S/Q S'/Qi -’
OCT 81 HOUR. TIME(MIN? TIME - ARGUMENT DOWNCFT) - (FT/GFM) . -
6 173 0 0 . 185.0 3. 69:7&+00'.u- 0.05 0.001
17:25.0 0 190.0 3,3690E4+00 © " 0,07 0.001 .
17:30.0  19G.0 3.1140E400 0.13 0.003
17331.0 196.0 J.0696E+00 0.03, 0.001
17135.0.. 200.0 2:9094E400 0,02 0,000
17:40.0 ~ 2035.0 2+7415E4+00 0.035 0,001
173146.0 - 211.0 2.9757E400 - 0.005 0.001
4o 17EE5.0 0 220.0 2.3796E4+00 0.04 0.001
! 18! 5.0 230.0 2.2127E400 . - 0.04 0.001
1811540 240.0 2,0822E4+00- -0.01 ~0,000
18:29.0 . 2054.0 1.9410E4+00 0.04 0,001
18344.,0 - 269.0 8209E4+00 . - 0.07 0,001
18:58.0  283.0 1.7415E+00 . 0,02 0.000
S 19:37.0. - 322.0 LeS777E400 0.03 0.001
- 19359.0 0 344,90 1.5138E+00. 0.03 0.001
- 20:38.0 . 383.0 1.4298E+00 0.17 0.003
21144:,0.  449.0 1+3368BE+00. 0.06 0.001
S 21346,0 0 451.0 - 143346E4+00. 0.04 0,001
C22145.0 310.0 2808E+00 0.03 0.001
70 0 6.0 091.0 1.2300E+00.  ~ 0.06 0,001
4332,0 837.0 1.1444E+00 0.03 - 0.001
109u00 1.1083E400 0.02 0,000 g

B:30.0

XKHARRILL s Js Rey 1971y DETERMINING TRANSMISSIVITY FROM WATER-LEVEL

RECOVERY OF A STEF--DRAWDDWN TESTS U. S, GEDL. SURV., sy FROF, PAFER
o 700-CsF.C212-213, :
¥XADJUSTED TIME, A GENERALIZED HARRILL‘S ARGUMhNT!

"~ BIRSOYs Y. K. & SUMMERSs W. K.y 1980y DETERMINATION OF QQUIFER
FARAMETERS FROM STEF TESTS AND INTERMITTENT FUMPING DATAS OGROUND
WATERy V18, 2 FF137-146. : PR .

#5857 IS THE JACOR CORRECTIONs 8/ = S-8k%2/2D.

THE HRAHDONN 8 AT ElAPSED TIME T IS CALFULATED FROM THE EQUATION?

8 = (HBSFRUED LHEFTH TO WATER AT TIHE Ty~ : e
(TRFNH+INITTAL DEFTH TO WATER)

. WHERE TRENHm 0 % ELAFSED TIME. . S
THE LENGTH OF THE CONTRIBUTING INTERVAL OF THE WELL IS 34 FEET.
THE DEPTH. FROM THE TOF OF CASING TO THE SCREEN IS 4 FEET.

102
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APPENDIX C

TABLE C-9.
O

CDATE AR PR
OcT 81 CREMARKS

: | : smesred

U beA4 T STEEL L smeared

4.54 - STEEL ‘slisghtly smeared
6.4%  STEEL S S

REQDING

ate orn avme Sure ‘Gide FiReWint sewt 45t $hEe beih Nide e Wbve | dian ot Fumm Vape Giss Mere Wiice aove bhe Fuoh auoe Tive % inke $ibi dete date G0 Gesi orte sufe Mut Sees dini  eows dned GaiE bobe Seim o smer sen

HOUR: (MINUTFQ) REGDTNG#

Lo 1ﬂ3 3,0 ~1212.0 b 49 STEEL.
188 7.0 ~1208.0

18t 8.0 ~1207.0

18:310.0 ~1205.0 ‘ 6}47ﬁ{ STEEL smeared
213 4.0 ~31031,.0 S ALA9 - GTEEL slightly smeared
& 0! 6,0 ~849 .0 64500 STEEL ' smeasred
' 8.0 ~4627.0 T 8.50 - STEEL
0

~317.0

" g.a7"
Si6 .43

"STEEL

- STEEL

good mark

11:14,0 ~181:0 .

118155,0 ~140.0 POB7.70 0 TRANS

11:59.,0 ~136.0 CUg L A5 8TEEL

11859,0 ~134.0 CUR7.40 0 - TRANS . RS

128 1.0 ~134.0 o .48 7 BTEEL slightly smeared

121 1.0 ~134.,0 CE7.A0 0 TRANS S R
C13158.0 w1740 ST gL 48 0 CBTEEL

13158.0 ~17.0 -~<*57.101'-'TRAN9

141 0.0 “ 150 "?”ﬂ"“atc{”:\TRANS

148 2.0 ~13.0 CUE7.10 0 TRANS o

14¢ 4.0 ~11.0 L7 10 0 TRANS o

148 4,0 &, 0 SR L1007 TRANS

143 B.O =70 B 7,10 7 TRANS

14310, n 5,0 ri

7410 7 TRANS
©OTRANS
TRANS

CEE A0

14817, -0 o 2
57 10 -

414:14.0 =140

& 14115.0 50

14316.0 1.0

- 14320,0 5.0 e T
C14322,0 - 7,0 OE7L10 Y TRANS
14'”4 0 .0 57410 0 TRANS
L 14126.0 11.0 j?157,10';j~TRANSn
-,‘14‘*3 0 13,0 CUUBZ,10 7 CTRANS

C14330.0 1%, 649 0 STEEL.

T 14830,0 UB7.10 . TRANS
S 14032.0 ‘ o TRANSG
N 14334.,0 ~ TRANS
' 14236.0 21.0 L TRANS
141380 . 23,0 _ TRANS
14840,.0 0 29,0 A U TRANS
14842,0 27,0 CeB7,10 0 TRANS
14844,0 BP0 CU57.10 - TRANS
14246.0 31,0 CH7.10 7 TRANS
14848,0 330 D5 7,10 0 TRANS
C1A350.0 39,0 TG 7,30 7 TRANS
.14.52.0 R Y ) CEIB7,10 0 TRANS
4354 .0 I9L0 ‘,3“”q7.10Tf' TRANS
.11'*6.0 410 57,10 TRANS
4:158.0. 43,0 ?2fu7 10 © TRANS
J 23 0.0 45,0 6,49 BTEEL
158 0.0 A%5.0 7,10 7 TRANS

- FUMP DN
at' Campbell #2.

Ly, 10 - T&QNS
CEZ,1L0 o TRANS

£3]

3

15.0
1720
190

103
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TABLE C-9.

UAT&

OcT 81

uufh

o ehor B0n ‘eet Bbve sser SUbn Svms Gues ety ween biae sese sree

é

158 2.0

15 4.0
J*’ .0
188 8.0
15110»0
15:12.0
15114.0
15316.0
158180
13120.G

15:22.0

15124.0
1G126.0

15:328.0

15:31.0

*

15338, 0

15832.0

-.!v34¢0

i
N

1%338o0
15240.0
1q.4£.0
9144,0
G144 0
:4‘3(\)
GO0
e, 0
5 544 .+ )

“

Pr*%'

s
»’.ﬂ

]

&

58 .0
0.0
G.0
2.0
4.0
G ed
8.0
16.0
16312.0
1&6t14.0
1608400
18118.0
1431200
II)”""" »"
14124, 0
161260
161280
T&130.0
1651320
L&134.0
14134.0

16:38.0

B VO Y

L R s SR B s L’*
T EB v 2 s 0 B e ¢4
1 L

e

B,

(RO
&Qsﬂ
-

re

-

&.0

"660,'

(continued)
Hn 5 T ltmx le 5 Lm'

FLAFSFD ITME NﬁTE
HOUR -

470

AMINUTE

, 4% .0
B0
53.0
G35.0
G7.0
99,0
&1.0
63.0
AG.0
67.0
&9.0
71.0
73.0
746.0
78,0
7.0
79,0
81.0
823.0
85.0
87.0
89.0
1.0
IO
G50
$7.0
GG, 0
101.0
103.0
10%5.0
10G.0
107 .G
109.0
111.90
113.0
115.0
117.0
119.0
121.0
133.60
125.0

IEUFL

8)  READINGH -

127.0

129.0
131.0
133.0
13G.0
137.0
132.0
141.,¢
143.0

We Ko

57,10
H57.10
57.10
3710
G7.10
97.10
7410

5791()

97,10
57.10
G57.10
B7.20
h7.20
6.53

G97.20

G7.2

H7.20 0

0720

57,20
37+ 20
T97.20
uz"..()
57 .20
97.10
57,20
5710
37,20
97+10
644
5710
B7.10
5710
57.10
57.10
57410
S57.10
97.10
G7.10
5710
5710
G710
57,10
57,10
57.10
S7.10

7,10

57,10

LB7.10

SUMMERS

57.10

104

AND ASSOCIATES,

TYF& DF
READING

TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
 TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
BTEEL
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
STEEL
TRANS
TRANSG
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANE
TRANS
TRANSG
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS

INC,

Lest e watev IOVﬁl dﬁta

- REMARKS

$000 4300 s0un busn bedy Ghes Sees €S8 COPS G0N CGbE | 4000 090 Gpee Bees Seos SN GE6S SRS emee Nas Meme sare Snps SEIS WO FER VES Pw S0Se HAOh mmb biye Deue MO S04 SHUS borm Same Beer ess

-
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TABLE C-9. (continued)
xuuLn Ohﬂ W

- DATE ELAF&ED rIMF un1Eﬁ LFvEL TYFE OF* \ , ,
UET 81 HQUR» (MINUTESY .. - 'READINGE. ' REARING e REMARK?
b 16.40.0 145,00 UOnT 87,1000 TRANS B
16282500 1THLAZVO. L0 TUIBZ010 T TRANS C 0 T
16344.0 149.0 CE7.10  CTRANS. oo
& 16:4%.0 120,0 s .~ PUMF OFF ;
16346.0 15L0 I B2, 100 TRANS a"t'*;Camp'b‘ell $2.
16:48.0 153,00 - 57.20 TRANS © ¢ o ‘
150.0 155.0 57,20 TRANS -
: 6.u2 0 1HEZ,0 70 S7R07 7 TRANS
16£%54.,0 159,0 57.20 TRANS
16157.0 1&2.0 57,20 TRANS -
16158,0 1462,0 57 .20 TRANS
17 0.0 1450 6445 STEEL
AT 0.0 185.0 57420 TRANS -
17% 2.0 167.0 : 57,20 TRANS
17¢ 4.0 149.0 CG7L20 TRANS
A7 4.0 17160 57 420 TRANS
171 8.0 173,00 . COB7.,320 TRANS
17810,0 175,00 57,20 TRANS
17312.0 177.0 57,20 TRANS
14,0 17940 57.20 TRANS
16.0 181.0 L 57.20 . TRANS
22,0 187.0: - 0 57,20 TRANS
26.0 1910 . H7.20 TRANS
34,0 1990 B7.20 TRANS
36.0 204.0 57420 TRANS
AL.O B06.Q ERL20 TRANS
46,0 211,00 7 B7,20 0 TRANS
4,0 2I9.0 © O 57.20  TRANS
6,0 231.0 S E7.20 TRANS
16.0 241,00 57 e20 TRANS.
: 2.0 283,00 0 - 57,20 . TRANS
CLETAR,0 RET.0 57,20 TRANS -
CABIEYLO. 282.0 L B7,20 TRANS
SLERIE9L0 L ELAL0 B7 .20 TRANS -
CARIER.O 0 X4Z.0 57.20  TRANS
CROAR.0 0 BE7.0 0 H57,30 0 TRANS
S R144,0 0 445,00 - 57.30 - TRANS
S R2I49.0 514,07 BZ,20° T TRANS
703 4,0 O GBRY.0 . HB72.20 . TRANS
4830.0 CBSS.0 0 G57,000 0 TRANS:
8:28:,0 0 1093,0- 0 GA.80 . TRANS
, 10 41,0 1R26.0. . 546.70° | TRANS
1A% 0 L 1290.0 S 56v70 T TRANS

JUH wr\ll sler 1(%.1 g .er lvw.'l «ma

s tuin shes gror oner Banp 4000 1em rian dea cuew Tems Shee Saee ees wo ces
hel 2 800 o =P L N an we

-

ROR IS RN RN

i
TE CE es Kol As LE 2e TE Ge 4w

3 ,._-__.......,,...._“_.n,...
83N

[
: X

e e
s
Betd
~
L

#iHF TYFF HF hEhUTNG UENGTF CTHE TYFE OF
DEFTH TO WATER MEASUREMENT MADE. CTHESE MAY
BE ANY OF THE FOLLOWING?Y :

TRANS=  MEASUREMENT Manr BY A TRANSDUCCR IN THE wELL.
-~ THE MEASUREMENT I8 THE HEIGHT OF THE WATER COLUMN
‘105 N
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TABLE C-~9. (continued)
ABROVE THE SEMS0R

S8TEEL>  MEASUREMENT MADE

ATR= MEAGUREMENT MADE
ATRTRAN=MEASUREMENT MADE
L TRANSDUCER,
ELECT=  MEABUREMENT MALE
ABROL=  ALL MEASUREMENTS

TC~-WATER MEABURE

FTHE WATER LEVEL READING I8
MADE 7O FIMD THE DEFTH TO

ELAPEED TIME IS TaAKEN FROM

KY A STEEL TAFE.
BY AN AIRLINE.

EY AN AIRLINE COUPLED WITH A&

BY AN ELECTRIC TAFE. - -
HAVE BEEN CHANGED TO ARSOLUTE
MENTS . : T .

THE INSTRUMENT READING
WATER . ‘

TO AT 1415 ON 6 - OCT - 81

106

We K. SUMMERS AND ASSOCIATES, INC.

LDEFTH-

3



APPENDIX C

TABLE C-10.

TO¥  TYFE OFK

“{MINUTh $)

* cT 8‘ HOUR " NﬁTFR(FT) RanTNh REMARKS
. ﬁ 182 3.0 ~1$12.0 : q**STEEL smeared
. 183 5.0 -1210.0 - BTEEL - smeared
182 7.0 ~1208.0 - STEEL slightly smeared
18 8.0  ~1207.0 . ' BTEEL o f
18:10.0 ~1205.0 - 8TEEL o smeared
21t 4.0 0 ~1031.0 - BTEEL slightly smeared
7 & 0 6.0 ~8349,0 - 8TEEL smeared
§ 3148,0 ~627 40 STEEL
z 8.0 . -317.0 ~ STEEL - ogood mark
11814.0 ~181.0 " 8TEEL
11855,0 ~140,0 TRANS
11159.0 ~136.0 - BTEEL
11159.0  ~134.0 U TRANS :
12 1.0 =134.0 - 8TEEL slightly smeared
128 1.0 ~134.0 - "TRANS
13258.0 ~1740 . BTEEL.
13:58,0 ~17.0 " TRANS
142 0,0 15,0 BTEEL
143 0.0 15,0 " TRANS
A 143 2.0 _“'"1300 S TRANS
- 14t 4.0 ~1140 7 TRANS
- S 148 6.0 =90 T TRANS
- 148 8.0 7.0 " TRANS
‘ S 14310.0 ~5.0 ~ TRANS
v 14312.0 ~3.0 TRANS
S 14114.,0 ~1.0  TRANS
b 14315.0 0.0 PUMP ON
1411640 1.0 e TRANS
14320,0 540 U TRANS
14:22.0 7.0 YU TRANS
‘14 24.0 PO < TRANS
| 4322640 11.0 " T TRANS
~;;.14.28 0 13.0 CoC TRANS
o 14330.0 15.0 BTEEL
14 E30,0 1%.0 o TRANS
14:32.0 1740 CTRANS
C 143134.0 19.0 U TRANS
oy 14:36.,0 21.0 U CTRANS
.. E ) 14:138.0 230 ’( TRQNS
s 14840.0 25,0 CUTRANS
T14142.0 2740 "t TRANS
14344,0 29.0 U TRANS
14246.0 31,0 "' TRANS
- ,'14348-0 32,0 . TRANS
‘ 50.0 35.0 CTUTRANS
_t4">.o S ETL0 LG0T TRANS
14154,0 39.0 6.50 7 TRANS
. ”.4"a 0. 4l TEVE0 T TRANS
) ' 158,00 43,0 450 TRANS
: :\E)‘\ vx"* 0.0 45,0 &¢49 - STEEL
| 1% 0.0 45,0 &.50 - TRANS
! o

w¢ K.’
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TABLE C-10. (continued)

buuth Ohuwrvafxmn wvll “'PP twﬁt e depth to watnt comﬁut tlo s

TfMF HFFTH TUl
WATERC(FT)

ot bpoe sies cpee wees sess seoa vere saie

FL@FSFH
(ﬁINUTEﬁ)

et mose sese wore spen sees bems st soer

DhTF
OcT 81 HOUR

’
@440 Sben sesh coet ese 2eve b19n rver me sets Sous sans sest enei

6 15 2.0 A7,0 &.40
54,0 49,0 é.50
5140 gL 0 &S50
5RO 4,50

*

650

&7.0
69,0
N L0 6440
+ 0 73.0 640 .
+ O 7H5.0 _ 6.53
74.0 6.40

220 770
34.0 79,0
g81.0
83,0
20 . 87.0
9.0
0 1.0
8.9 ?3.0
25.0

630

A UMA GG @y

i

PRl ek Bl Bl b R feb Gl b ek jeR Rl Rl ek ek

i

>
IRERE N
RY b g

-

o

&40

i1 L7

&40
86,40
. 5)1-40
6.40
6.40
.40
&350

A

e
A

SRS TR - S N M N
oD
<

IERENERERTRE
LA L U
: G B
<

PP DP P 244 tE e we S 9D DD 2E L 4 *é T e -~

2.0 P70 4+ 40
4.0 PO G450

161.0 640
103.0 64,50
1Q5.0 6446
D0 105.0 6,00

' 1G7.0 650
109.¢0 6.50
111.0 6,50
1130 & 50
115.0 6430
1170 &G0
119.0 &.530
121.0 &.50
123.0 C h 50

PRI

8.0

16 10.0
16312.0

1463140
142016.0
1&:18.0

20,0 135.0 6.50
16:?:, 127.0 6,50

146124, 0
16126.0
1651280
16330.0
16132.0
163134.G
163360
16:38.¢

129.0
131.0 -
133.0

135,0
1F7L0
139.¢ -
T14150

143.0

6450
A0
&30
X3 1¢)

o 6450

6 B0
4,50
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t12.0 !»ﬁ - HE0
14,0 J? G G350
t16.0 &1.0 CAH.50
i18.0 63.0 6.0
2200 65,0 6450

6,50

6.40 -
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. TRANS
- TRANS
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“TRANS - .
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TRANS L Q
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TRANS

TRANS
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TRANS

TRANS

TRANS

TRANS

TRANS

STEEL

4040 Se0u 4100 saet eae 4ues Seee $OBe Seep Sore Nore S009 fsem FOH S00Y G006 S6ue w08 S000 bee anne

" TRANS

TRANS
TRANS
TRANS
TRANS
TRANS o
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TRANS ' 5
TRANS
TRANS
TRANS
TRANS
TRANS
STEEL
TRANS
TRANS
TRANS
TRANS
TRANS
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TRANS
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TRANS
TRANS
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TABLE C-10.

(continued)

RBE ANY OF THE FOLLOWINGS

SELA A

South Observetion well ster tmut - dﬁ&th tor water vomputdbluns
P ‘.“.:7::"":::.'....;....“ Pt ieg -«.-..';'.I‘.:::‘.Z:'.'!:'::Z“‘ e B Hedio g s e ‘.t I Nl e s :::m'x.:;' an ’::::.‘.‘:..1.‘. manmmansnanIn I RuRn N LR "“":’.:.'Z':.‘“..'.::."—':.."".-'
- DATE ELAFSED TIME DERTH TO% TYFE OF%..
0T 81 HOUR (MINUTES)” WATERC(FTY « REAUING - REMARhe
6 146140.0 145.,0 0 i6¢50 % CTRANS
16342000 ATV T ARBO L TRANS -
16144.0 149.0 6450 TRANS o
A 16345.0 150.0 _ PUMFP OFF
16344640 151,00 % G G BO T TRANS
U 16148.0 153 o0 bed0 . TRANS
T 1615040 15RO 6+40 - TRANS
16352.0 15740 6440 TRANS ,
LA IHA LD i dBT 0 T b e 0 i TRANS T
L 1657.0 |ai.0 6,40 TRANS
T146158.0 143,0 6440 TRANS .
A7 0.0 5 kdEL0 L hEAS T STEEL ;
178 0,0 16%5.0 6.40 TRANS
178 2.0 A&7 0 “6.A0 T TRANS: -
17 4.0 169.0 6440 TRANS
173 4.0 1740 L 6vA0: < TRANS
17 8.0 173.0 6.40 TRANS
T47410,0 0 175,00 6440  TRANS
172,00 177.0 6440 TRANS
17114.,0 179.0 6.40 TRANS
17816.0 181.0 &40 TRANS
~17 22,0 187.0 6440 TRANS
t126.0 191.0 6440 TRANS
~17:34.o 199.0 - 6,40 TRANS
173136.0 201.0 6440 TRANS
L 17A1.0 206 .0 -~ 4.40 . TRANS
S 1746,0 21140 4440  TRANS
S17454.0 2190 5440 TRANS
182 4.0 21,0 65.40 TRANS
18116.0 241.0 ~6.40 . TRANS
S38128,0 25%.0 - 6440 . TRANS
CABIAR.0 26740 4440 TRANS
L ABIST W0 28?.0 640 TRANS
192290 3140 6. 40 TRANS
L ARIERL0 "43 0 o &40 TRANS
~Q'“?0:42»0 LBgT.0 6430 - -TRANS
21144.0 449, 0 6,30 - TRANS
T RR149.0 14,0 . 6.40 - TRANS
7.0 4.0 589, 0 o 66A0 - TRANS
CA830,0 0 BENL.O0 . 0 4460 TRANS
L B128.0 1093, 0 - T 6.80 . TRANS
10:41.0 1226.0 6490 . TRANS
11:45.0 1290.0 L6490 TRANS
*THE. TYFE OF RFAHINF DENOTF& THF TYFE: OF
CONERTH TO WATER MEﬁ&URFMFNT MADE . THF&E MAY

TRANG=:

MEASUREMENT - MADE RBY A TRﬁN DUCEh IN THE WFLL.-
- THE MEASURFMFNT I8 THF HEIGHT .OF THE WATER COLUMN

1093' };;~’
1NP
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TABLE C-10. (continued)
AROVE: THE SENSOR. . :
STEEL=  MEASUREMENT MADE RBY A STEEL TAFE.
© ATR= MEASUREMENT MADE BY AN AIRLINE. S
ATRTRAN=MEASUREMENT MADE BY AN AIRLINE CBUPLEH NITH A
: TRANSDUCER .
ELECT= MEASUREMENT MADE RY AN ELEPTRIF TAFE. .
ARBOL=  ALL MEASUREMENTS HAVE REEN CHANGED TO AESOLUTE DEFTH~

“TO-WATER MkhQURIMFNT

 k#THF DEFTH ‘TO WATER IS THE CﬁLCULATED DEFTH TO NATER
FROM THE TOF-0OF THE WELL CASINGs .2 FECT AROVE THE .
LANIU SURFACE .

THE DEFTH TO WATER BELOW THE TOF OF THE CASING IS COMPUTED BY
THE FORMULAs

FOR TRANS» DEPTH TO WATER = 63.6 - WATER LEVEL READING
FOR STEELs DEFTH TO WATER = WATER LEVEL READING

ELAFSED TIME IS TAKEN FROM TO ﬁTj1415 ON 6 - OCT -~ 21

110
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APPENDIX C

TABLE C-11. © Soith Ubb@rvaf1nn well’ ‘star tost — :
Cealeulated adiusted times Harrill’s. argumenty drawdownr srecific draw-
Cdown (s/q) and srecific drawdowri ad.usted for Jacob’s correction (s//a)

ante -vre gms mise-tess wers @ose uets Vess was asse seut’sive +0ee wves sedg sust dese
. PRSI ANSE NN SN I LN NI N AN S

St DATE ELAFSED.»-ADJUSTEU** HARRILLESX ~DRAW- = S/0° g//7Q%
OCT .81 HOUR TIMEC(MINYG . TIME - -~ ARGUMENT HUNN(FT) (FT/GFPM) R

w604 daen cotn oues Gtas st ive sune eain mone Shen S000 oems G eve Seme

2505 w0t ‘dast sace duat et sees 4 4976 i guie vim 43em sems semn.deoy sete daun doed sese cose gave vey nd ey gam s seee e 5090 2032 gmss ave wmae saes cnd 4 save Souw dme snve sege Sesb
cuansmImnn R redrisherdse gl fra ki st e R e Rt e e e

T T e R T e T < puan et peet obes o S8 WSe beus Seon worn S S0t Soes anes ons sase Yase st cane dues’sose o200 sese vetn

Lo 180 B0 » SR l”0005 '
~ L83 1000 RS EREE T G =0,03
e 218 4.0 e T =0.01
6T 0 640 FIENL I e
Tl 384800 .
158.0 ¢ L T =0,03
A T 3. 14 0ui SR P T w0,07
: - 110‘.}9 O~ N e ‘ ' Lo =0,05. ¢
1185 : SN il o

';122

\‘3
O
.
Lo
»>
Ol
o

‘O‘OOOOOOOOOV
o
*
<
Lo

14816400 1.0 1,0000E400 ST 04000 04000 0 04000
2 1420,0 0 H5.070500000E400 0 0 0 00 0,00 -7 04000 0,000
S 14322.0 0 7.0 7.0000E+00° P 0,007 0,000 0.000
SL0-14124,0 0 9.0 .9.0000E400 05T 0,00 07 0,000 0,000

G0 14312640 .7 11,0000 1000E401 0,000 T 04000 - 0,000
© 1432800 7 13,0014 3000E401 FLITTS 0,000 0 04000 - 0,000
1433040 15,0 1.5000E+01 ,fgaw;a:fAO.ox«vJ-—o 001 - -0.001

v 14330400 15,0 1.S000E+01 SAETUT 0,000 7 04000 04000

L 14132,0 07 17,00 147000E401 7 000,00 0 7 04000 - - 0,000
D 14834,0 07 19,0 7 1¢9000E+0L S I 0L00 0 04000 - 0,000

D 1433600 00 21,07 2,1000E401 0 - 0 0400 0 0,000 0 0 0.000

11433840 23,0 2.3000E4+01 , CETI0,00 T 0400007 04000

S 14340,00 0 25,000 2.5000E401 - 000,00 002 0,000 0 0,000
©014342,0° ¢ 27,0:°2.7000E401 S TR0,00 T 04000 0 0.000

ot 14344,0 0 29,00 2,9000E401° - - 40,000 0,000 - 0,000

01434640 0 31,0 27.4623E400. 0 0L 00,00 0,000 00,000
W 1AL4BL0 0 33,00 LVER08E40L . 2T T T 00000 - 04000 0 0,000
~314.do o_;wgzﬁ.omet.u617F+01;..-v 70,000 04000
L EASRL0 . 37,00 Li8SA9EH0T T 0,000 0,000

14354400 0 39,0 L21231E40L . . L 04000 700,000 - 04,000
L 143%6,0 . 41,0 RJIVSBEHOL - 0 T s 070400 0000000 0,000

L 14158,0 0 . 43,0002.6183E401 . - T 104000 104000 0 0,000
S 153 0.0 o 45,0 5 2,8533E401 00 m U0 =004 10 =0,000 - ~0,000
©oast 0.0 . 45,0 2.8533E+01 S T 0400 0 04000 04000
© 153 2,0 .0 47,0 3. 082BE+01 T =0W10. 1 0,003 . ~0.003

;15: 4,0 49,0 3.3080E+01 004000 04000 0,000
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TABLE C-11. (contlnued) A
CSouth Ohswrvaflon well ster test --— o
caleulated addusted times Harvill’s ardguments drawdowrs srecific draw-
down (s/a) and srecific drawdown addusted for Jacob’s correction (s'/@)

050 S0 Tane Tamg semd teex’samt vy dumr gere avse saes mmve seve guad Cive gotd raes sase Ay Mot saat gt o o 2380 Seee sien das ousy sate susg nens mee SOve shes Sera awms syed ¥ ...‘.—.n..--«m..........-.....-—.....n-....—........-m—....—......——-_......
mIman oo EnETemonoUimInImon St AT IR AN AR In an I s AL pn I mnIm N mn IR R o SR el mEonmsmmmma s

v DATE . ELAFSED ADJUSTEDXX HARRILLSX = TRAW~ 8/Q 874
OCT 81 HOUR TIME(MIND TIME - "ARGUMENT-  DOWNCFTY (FT/GFMY -

& 153 6,0 5160 . 3.5299E4+01 0.00 0.000. 0.000
13G¢: 8.0 93,0 3.7491E401 0.00 0.000 T 0.000
15110.,0 7 55.0  3.92660E+01 0.00 0.000 " 0,000
15312.0 S37.0  4,.,1811E4+01 0.00 0.000 - 0.000
15:14.0 99.0  4.3947E401 0.00 0.000 0.000
15116.0 61.0 2.4506E4+01 0.00 0.000 : 0.000

~15318.0 63.0.  3,0490E+01 0.00 0.000 - 0,000

i 1532040 65.0 3.4372E+01 0.00 0,000 = 0.000

15:122,0 670 3J.7G91E401 0.00 0,000 0.000
15:24.0 62,0 4,0480E4+01 . 0,00 0.000 0.000
153126.0 71.0 4,.3171E+01 -0.10 -0.,003 -0,003
15:28.0 73.0 4,9731E4+01 ~0.10 -0.,003 -0.003
15131.0 76.0 4.9404E+01 0.03 0.001 0,001
15:31.0 76.0 4,9404E401 ~0.10 -0.,003 - -0.003
15:32.0 770 5005965+01 -0e10 =003 - ~0+003
13134,0 - 7940 «2940E+01 ~0.10 0003 ~0003
15134640 81.0 "G4d243E+01 ' ~-0es10 -~0,003 -0+ 003
15:138.0 83.0 . 5.7511E401 -0,10 ~0.003 -0 .003
15140.0 85,0 S.9751E401 ~0,10 -0.003 -0,003
15142.0 B7.0 6,1948E4+01 - =0410 -0.003 | -0.003
153144.0 890  4.4164E4+01 ~0el0 -0 003 -}, 003
15146,0 21.0 3Z,7948BE4+01 ~0.,10 -0,002  ~0.002
15t48.0 3.0 A4.35166E401 ~Qe 10 -Q0.002 -0, 002
15150.¢ PG.0  A.PEH59EHQ 0.00 0.000 - 0.000
15892.90 27,0 DH.329TE401 “Q+10 -Q. 002 ~-0,002
13:154.0 . 99,0  5.6G04E401 0.00 0.000 0.000
15156.0 101.0  5.9456E4+01 ~0.10 -0.,002 -0.,002
A51G8.0 103.0 &6.2236E+01 ‘ 0,00 0.000 0.000
16 0.0 105,00 6.48%94E401 ~-0.04 ~0.001 ~-0,001
163 040 10G.,0 4.48%94E+01 - 0400 0.000 0,000
16 2.0 107.0 6.7460E401 0600 0,000 0,000
16 4,0 109.0 6 PG4E+01 0.00 0.000 0.000
14t 6.0 111.0 7.2392E4+01 0.00 0.000 0.000
16t 8.0 113%.0 7 +4783E4+01 0.00 0.000 0.000
16:10.0 115.0 7.7138E+4+01 - 0,00 0.000 0.000
16212.0 0 117,0 7.9457E+01 0.00 0.000 0,000

, 16:14.0 1192.0  8.1730E+01 0.00 0,000 - 0.000

L 16116.0 121.0  3.642BE+01 ' 0.00 0,000 0.000
16:118.0 123.0  4.5785E+01 0.00 0.000 " 0.000
16:120.0 125.0 5.,1471E401 0.00 - 0.000 0.000
16:122.0 127.0  5.3%9354E4+01 0.00 0.000 - ©0.000
16124.0 129,0. 5.9821E+4+01 - 0.00 0.000 -  0.000

61260 - 131.0  4.3313E401 0400 0.000 04,000
63128.0 133,00  A4.6550E+01 . 0.00 0,000 0.000
S 1A130.0 135.0 A.9602E+01 0,00 0.000 - 04,000
16:132.0 137.0  7,2516E401 - 0,00 0,000 " 0.000
16:34.,0 139.0 7.5321E401 ' 0,00 0.000 - 0,000
16336.0  141.0 7.8038BE+01 0. 00 0.000 0.000
16:38.0 143.0 8,0683E+01 S0 0.00 - 0.000 0.000
16340.,0 145.0 -B.3268BE+Q1 : - 0.00 0.000 . 0.000
112
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TABLE C-11. (continued) o SR

: South Observation well ster test ——: ...
caloulated adiusted timer Harrill’s arduments drawdownr srecific draw-
down (s/q)randisrecific drawdown: addusted: for Jacob's'Correction-(s’/q)

2030 9238 S0ve veeE Sher $40S veon Byes seme SPP $200 Vase Sbes rens 100y sore csue TIOE SevH TEn eves Ire Seed sa0d e e ‘ethe oot boms Suos seve
23 SI8 SIS 0N G407 VeI NI 2057 SAET SRNY TMINSLNNSS SR SN 20y 220 IDRD Re D 7R 30N a7 I3 R NIRY el 32NN R NP NN SNE 2NN MY SN TN N A I Sk N N N S AR N I AN SN RN RN AR S SN A A Sn R S IR N i Ry

¥

LETATT
dalia
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W, K. SUMMERS AND ASSOCIATESs INC., |

» . DATE  ELAPSED . . ADJUSTEDXX HARRILLSX DRAW- - . " 8/Q o 8/0%
OoCT 81 HOUR TIME(HlN)%TT.TIMEf“ii%ARGUMENT~iDONN(FT) AFT/GPM)Y -

ittt el ste R ke alante v ol b e Sl B udadck aheSrdtniiatvl bl Riadteiedurate SR b A ve-tosbul I ittt e et ket bl

6 o 16344,0 7 4940 B 829FEF01 51 s v EEY 0400 010,000 0.000
16146.0 151.0 , C9,0746E4+01 o0 0,00 . 0,000
16148.0 153.0 i 3¢ 1085E4+01 - 7 ~0.10 1 ~0.002
A AEE040 1. 155,.0 . 1+9111E401. =010 -0,002
16:G2,0 157.0 1.3989E4+01 ~0.10 -0,002
L 16854,.0 159.0 53 1140E4+0L:: 1 —0510; -0 002
1645740 1 162.0 i ~8.6447E400 -0.10 ~0.002
16:58.0 163.0 B8.068B1E+00 -0.,10 = ~0,002
17: 0,0 165.90 7.1447E400 - =0.05: . -0.001
172.:0.0 - 16540 V7oL 447E400 0 =0410 0 =0.002
178 2007526740 v T 6VARTTESRQ0 w0430 =0.002
17¢ 4.0 - 169:0 5.8787E400 ~0.10 -0.002
17: 6.0 171.0 5.4256E4+00 ~-0.10 ~-0.002
“17¢ 8.0 173.0 -5.,0308BE+00 -=0.10 -0.002
- 17310.0 17G.0 4,7356E4+00 -0,10 ~0,002
17:12.0 177.0 4,46866E+00 ~0.10 ~0.002
17314,0 179.0 - 4,2344E400 -0.10 -0,002
So17816.0 2 7181, 0 4.,0319E+00 ~0.,10 - ~-0.002
17:22.0 187.0 3.53545E4+00 -0.10 -0.,002
17212640 191.0 3.3131E4+00 ~-0.10 ~-0.002
17334.0 199.0 ‘2.9470E400 . -0.10 ~0.002
17136.0. - 201.0 2.8732E4+00 =0.,10 ~0.002
1714140 206.0 2.7114E+00 ~-0.10 ~-0.002
~17846.0 211.0 2.5797E4+00 -0.10 -0.002
‘j17354.0 219.0 23989E4+00 -0.10 -0.002
188 4.0 231,90 2.1982E400 ~0.10 ~-0.002
18114640 241.0 2.0707E400 =0.,10 ~-0.002
18:28,0  -233.0 -1.9498E4+00 ~0,10 ~0.002
18342.0 267.0 1.8396E+00 =0.10 ~0.002
1815740 282.0 1.7470E400 -0.10 ~0.002
19129.0 0 314.0 1.,6051E4+00 ~0.10 -0.002
2 19358,0 343.0 1,5164E4+00 -0.10 -0.002
C20842.0 387.,0 1.4227E400 ~0.20 -0.004
L 21:44,0 - 449.0 1.3348BE+00 -0.20 -0.004
S R2349.0 314.0 -~ 1e2777E4+00 =~0.10 -0.002
7 0 4.0 58%.0 1.23106400 = ~0.10 ~0.002
: 4330.0 835.0 1.1448BE+00- 0.10 0.002
B8:128.0  1093.0. - 1+1086E+00 - 0,30 - 0.006
10%41.,0 1226.0 . 1,0953E400 - 0.40 0.008
11345.0 1290.0 1 s OBP9E+00 0,40 0,008




TABLE C-11. (contlnued)

KkHARRILL y Ja R.r 19719 DETERMINING TRANSMISSIUITY FROM wnTER LEUEL
RECOVERY OF A STEF- ﬁRANﬁONN TEST! U. S. CEOL. SURU‘r FROF . FPAFER
700-CrF . C212-213, 000 t o SR

*#ﬁﬁjuaTED TIMEr» A BENERﬁlIZED HARRILL 8 ARUUMENT; e (AR
“BIRSOYs Y. K¢ & SUMMERS» W: Ker 1980y HETERMINATIUN DF ﬁGUIFER

- FARAMETERS FROM STEF TESTS AND INTFRMITTENT PUMPINC DﬁTAr GRQUNDi

WATERy W18y 42 FF137-146.
487 I8 THE JACOR CORRECTIONy: S'lMaS Skk2/20.

THE HRQUHDNN 5 ﬁT'FLﬁPSED TIME T I% CALCULQTFU FROM'THE'EQUATIONﬁ

5 = (DBbFRUEH DEFTH TD NQTER AT TIMF Ty
(TRENH+IN1TIAL DEPTH TO NATER)

WHERE TREND— Q * ELAFPSED TIME.’-‘
THE LENGTH OF THE CONTRIBUTING INTERVAL OF THE WELL ‘IS 71 FEET.
THE DEFTH FROM. THE:TOF OF CASING TO THE SCREEN IS 4 FEET..

W, K. suMMERSLAND ASSOCIATES, INC.



APPENDIX D
 48-HOUR PUMP TEST DATA

FROM WELL CAMPBELL ET AL. NO. 2 AND
" 'NORTH AND SOUTH OBSERVATION WELLS




APPENDIX D

fiseharge

..... 5 He AR g g e Pl Juit g Hb e Rin g g e
,

| el ELAFSET TOTAL RUNNING **“*INCREMENTQL~—-~
| OCT HOUR TIME METER NISCHARGE AVERAGE v usT
L1981 {MIT) (Tis MIND READING . (Vs GALD (U/Tles GFM)  (GALD)  (MIN) (GFM)

i
| e oot croe eree

204 Ques omom wovt ot v 20t wmee v 9004 Save goos Gron Seve sene Sen wese ere 100 Sote $40n 4000 weat Gaes Smme Guey wame S00w Sese P ot et baes s0se S0os

1 en come wewe sos  oone Buee sesn e sase soms wose eave mme cton teos ven vain Ses6 vt Bare

7 14330,0 0.0 341800
20 0.5 40,0

14130.5 O 301820 20 40.0
: 30 0.5 60.0

14331,0 1.0 01850 50 50,0

‘ S } 30 0.5 60.0
T141%1.5 1.5 301880 80 5343 .

, - , 30 0.5 60.0

14332.0 2,0 361910 110 . B5.0
50 1.0 50.0
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L , ‘ R P ' 1040 20,0  52.0
5140.0 1d|o 0 379950 . .7B150 . 51.8 ; R
- , R CLEL 1 1030 20.0 51.%
16 o o, , 1@70«0 o c3BOYBO o 79180 0 o BL.8 -
, R o s = P B . 1040, 20.0 52,0
R ,,La:xaéo 1,ﬁo O 382020 . BOR20 < S1.8 0 o
REEER S Co e e - 1030 20,0  51.5
T 1e340,0 0 q7oqov CeEe30%0 o 81250 0 H1.8 0 .
‘ e e R R Ry S TR 1040 20,0 52,0
N A7 0.0 u9oqu. 1384090 S LER2F0 BB
R . B - o 1020 20,0 51.0
N VA2 Y 1610.0 - 385110 . B3310 . 51,7 , :
< G - 1050  20.0 52.5
T 47340,0 0 1630,0 388160 .. BA360 - 51.8 P

 We Ko SUMMERS: AND. ASSOCIATESs INC.




TABLE D-1. (continued)

Camrbell et ‘;;;1. 1!’ wunw tes ¢ mha;&ge
m*w—HATF~~~- *»ELﬁPﬁED . : TOTAL RUNNINC ~~~~INCREMENTAL**—"

ocT HOUR TIME © O UMETER DISCHARGE  AVERAGE v T
1981 MOT) {(Ti» MIND READING - (VUy GAL)Y = (U/T1ly GFMY  (GAL) (MIN) (GFM)

wons tose vasm vooy Vs bome ot sues wten merm . c0rt aose Brae sems Mase eaes Gere Gtee Ser Sens. g e asee Swe woue gobe Gops beve *h——.-un-—ohull——- Voh Bemm 400s Gaee Gosp aatt o0t S4ve PP wees whes Some ovee eavm wosn whss e sore somt owns wuee ooes 0a0e v S apen

s : 1040 20.0 52.0
8 18: 0.0 1650.0 - 387200 85400 0 - 51.8 ‘ ‘
' 1040 20.0 52.0
18:20.0 167G.0 388240 846440 - 51.8 :
' ' 1040 20.0 G92.0
18:40,0 1690.0 - 389280 87480 ' 51.8 o '
19 0.0 1710.0 3R 0E30 89030 2.1 B
o ; 720 24,0 30.0
193124.0 1734.,0 JFR1EH0 89750 Gl.8
- o , 830  16.0 51.9
19840.0 o 175G.0 392380 POEH0 o 51.8 3
' - o 1040 20,0 G2.0
208 0.0 1770.0 . 393420 L1620 51.8 S
' R 1030 ”000 F.Iiod
20:20.0 17290.0 3FA450 o o0 R2450 : 31.8
h 1040 20.0 9240
20:140.0 1816.0 355490 - B3490 1.8 :
1050 20.0 52.5
218 0.0 1830.90 396540 4740 1.8
' 10190 20,0 50.9
21120.0 185¢.0 IF7EH0 PL7TO © O 51.8
’ 1020 20.0 1.0
21140.0 18720.0 398570 94770 91.7
1100 21.0 2.4
2323 1.0 1891.0 3PFE70 97870 351.8 ;
1490 29.0 51 .4
223130.90 1920.0 401140 22340 SL.8
1560 30.0 32.0
2% 6.0 0 1950,0 Q32720 100720 1.8
1550 30.0 41.7
2EIIC.O i980¢.0 404370 102470 51.8
_ 1550  30.0 51.7
P 0L 0.0 20100 AGERE0 104020 al.8
1930 37.0 G2
D337.0 2047 .0 AQF 750 ~103950 - b0l.8
' ’ ' 1190 23.0 51.7
12 ¢.0 2076.0 408740 107140 R 51.8 , '
: ’ 1540 30.0 351.3
1:30.0 2100.0 410480 - 1084880 81 .8 :
, ' 1540 30,0 51.3
2 0.0 2136.0 LAL2020 140320 ‘ 51.7 R
' : : ‘ : ’ 1550 30.0 S1.7
23130.0 2160.0 413570 111770 - '
- | 1540  30.0 51,3
ERER Y 2190.0 415110 113310 S1.7 - :
. ' ' 1540 30.0 31.3 .
3:130.0 2220.0 4168650 114850 1.7 . \’;
R ' » ‘ 1540 30.0 51.3
4 0.0 2250.0 418190 T1L63%0 RS '
120 © -

W. K. SUMMERS AND ASSOCTATESY TNC.



TABLE D-1. (contlnued) ' o : , R Py

(‘amm ol 11,2.mmw ts—v t-'i - u‘-M'e"r'rad f‘i'is;r:har..to

, u o AT I 1 B hF‘st— n SRS TOTAL F\UNNTNG : --—*"IN(‘REMENT(\L—-‘-—
+ 00T ¥ HOUR TIME- , HETERW?! DISCHARGE AVERAGE -V /T
: 1981 (MOTY  «Tly MINY © READING (Vs GALY - (V/Tly GFM). (GAL) (MIN) (GF‘M)

onde amni bart weot T hem b 40m sare Srmarone bne wtns sove eaasins Suse bons ons aaes wmee Soce €wit”best sine Bout i ine wdee soes, wen norw $063 bey Lrd e Wove Uavs ssre Wb M ote #est Pied o0 Sovh Vout Some e ebe T T T Skt W ave Ve ot oomm sact Sroe ten ot Shre 2o vt ot

Sty SRR P o ' SRR S . 1540  30.0  51.3
9 413040 2280 O 419730 0 117930 . 51,7 REEERE T
i SN o N - P 1540 30.0 51.3

56 0,0 ~310 ) CARAPTO 119470 F T HB1,7 S
R RS . - , , , 1540  30.0 51.3
' G300 2340.0 . UA22810 - 121010 . 51,7 S P
O e o ~ 1550 30,0 - 51.7
: 6t 0,0 2370.0 LIARAZG0 422560 LS, 7 T -
7 : : j g I8 Lo 18300 3040 51.0
L130.0 2400, 0 . 425890 124090 51,7
o , , . 1540  30.0 5143
73 0.0 2430.0 427430 125630 51,7 - , ,
723040 24600 429000 127200 5147 .
: ' S 1520 30.0 - 50.7

81 0.0 2490.0 430520 128720 S51.7 .

o - ‘ 1530  30.0 51,0

8436.0 2520.0 . - 432050 130250 51.7

. , , . : ‘ i ' 510 10,0 51.0

1 T B40.0 2530.0 432560 130760 S51.7 o A

| S e . : 1060 20,0 53,0

| , Q0,0 25%0.0 ' -4??620] 131820 Si.7 oo

. S - o , R 1490 30,0 49,7

9IFOL0 . 2580.0 ’ nullo S 133310 51,7 , . = :
R , , ' Lo 1510 30,0 50.3

108 0.0 2610.0 . 436420 134820 51.7 :

10t 5.0 . 2615.0 436870 135070 51.7

0IRO0 T R640.¢ - 438150 136350 5146 : ,

S : L et , o 15800 30,00 0 51.7

118 0.0 2670.0 O AZT700 137900 - = Gl4é SRR ,

113300 270040 A41200. 139400 51.6 o e

; , nhy A B LI IR P : 1530 30.0  H1.0
i’ 12:'0.@ 2730,0 - 442730 . 140930 - o B1.6 o o

ﬂ*xo 0 R760.0 »-444?50 r;'1424 50 51,6 ' -

. ST R o T 1520 30.0  50.7

138 0.0 27%0.0 445770 f 1459/0 S Bl.6 o S

SRR S AP & SRR ST : . 2280 45,0 50.7

. 1354%5,0 . 2835.0 . 448050 0 146230 B 6 . ' '

* ; I T e T T T o 750 15,0 50.0

: L 14t 0.0 2850.0. 0 448800 147000 Bl . _

’ AR R R e S 310 6.0 51.7

. U4 4,0 2BNGLD 0 449110 o 147310 0 . Tl.é ~ '

S L | - 50 1.0 5040

148 7.0 0 2857.0 0 4491460 147360 516 :

141 B0 2BEB.O. . 449210 147410 516
| 121 £5¢ |

W, K. SUMMERS AND ASSOCIATES» INC.




TABLE D-1. (continued)

amieivel oot cal o F G hm Ae

- mul,(»xwi «f

veeghge b

mrnmaranaLn L 4 B NI R

--"-I.!Pu F—"- reet A CELAFSED SR TOTAL RUNNINC: i ”“"-",*INCFJ:M}' NT(\I. e
OCT 7O HOUR TIME METER DISCHARGE AVERAGE Vo VT :
191 CMOT)H UTiy MINY FREADING (Vs GAL) S AVU/TLy GFMY - (GALY  (MINY  (GPM)

o o oove 2 adde aps soes sons dune L oven more outm goum ot

ot da M Boe  wmme sbem towe Suk sese mede sose ie smen abee mte_quos roem srem seen come. . | esat bems syen Sese Gvep shen.cren Syes aeee e vovs save wave 60ee arse S0ee satn unes e Sonr c40s Seae 400n 4evs Seae Saes asas mres Prus.

o NNty R 340 7.0 48,6
P 14115.0 2BEH,0 ¢ 449550 147750 0 51,4 - _
S : - 370 7.0 52.9
14122, 2872.0 449920 148120 - 51.6 oo E :
R 160 ~ 3.0 53.3
14'9w ) 2875.0 CLATO080 0 14B2BC 51,6 '

: 14:130,3  2880.3 450310 . 148510 8146
HE AVERAGE DISCHARGE I8 S1. GBFM ;

122



' APPENDIX D
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* 143832.3 2,3 68,50 . TRANS
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143:53.0 23.0 67440 TRANS
14:154.0 24,0 67.40 TRANS
14’3G+u 25.0 &7.40 TRANS
1415346, 0 26,0 67 .40 TRANS
14157.0 270 &7 .40 TRANS
14:138.0 28.0 6730  TRANS
14:39.0 29.0 67 . 30 - TRANS S
0.0 30.0 67,30 TRANS TEMF 143 F
2.0 32.0 67 .30 TRANE :
400 34.0 67 .30 TRANS
é.0 EL-FNL .28 STEEL
&40 36,0 &7 .30 TRANS
.0 38.0 467,20 TRANS
0.0 - 40,0 $h7.20 TRANS
L2 S A2VG 67.20 TRANS

Fed
T

duaaaaaaad

T EP IS L S TE K He SP Ve e LS 40 b ok Oh D e il 4

23160 46,0 - 67 .20 - TRANS
15120.0 G0.0 A &7.20 TRANS
15324.6 G34.0 67 .20 TRANS
W 8 0 u8.0 &£7.10 TRANS .

&2.0 67.10 TRANS
&0 6&.Q ' 67 00 TRANS
0.0 0.0 7. 20 TRANS TEMF 143.5 F .
G0 750 . 67.10 TRANS
G0 B5.0 : 57.10 TRANS
PRV 0.0 67 .20 TRANS
9.0 5.0 - 98.48 STEEL
16 5.0 R3.0 &7 .10 TRANSG
162100 100.0 67 20 TRANS
16:15.0 105,06 &7.10 TRANS
AA&T20.0 11G.0 T 66.90 TRANS
161250 11E.0 £6,80 TRANG
163130.0 120.90 66 .80 TRANS
16140.0 130.0 66 RO TRANS
1463500 14090 £6 .80 TRANS
173 2.0 150.0 vR.77 STEEL.
170 0.4 1500 &6 .70 TRANS
17:10.0 160.0 && T TRANS
71200 170.0 ChSED TRANS
17330.0 18CG.0 &6 60 TRANS
17340.0 190.0 O HBH.AD TRANS
17350.0 200.0 5440 TRANS ,
18 0.0 ‘210.0 28.85 STEEL v o -
18 0.0 210.0 Ao &0 TRANS '
18:310.¢ 220.0 &6 50 TRANS
1831320.0 2300 &6 GO TRANS
18130 ¢ 240.0 A& 30 TRANS
1gtaa.0 250.0 66,50  TRANS ‘ o : o
18350.¢ 260.0 a5 .40 TRANS , \mj:
198 0.0 L 270,0 GGG AL TRANS : :

Ha—e;—a-w-s—a:-—s:-—a«-—ma-:—sl-a;-aw:-x'r&z-&:-as-a
I.F}.::-.bbéwmw"..:a—’-ux-ﬂ
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O
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C4%90.0
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IR S
r*:,g {3
H530.0
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N r-”‘;o O
TE70.0
572.0
SR2.0
THE9R L0
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T AR2,0
4% 0
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8200

. a¢2.o
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, B10.0
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U 66400
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S 99,20
66,00
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RS0
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,__TRANS
U TRANS
- TRANS
CSTEEL

TRANS

CTRANSG

STEEL
_TRANS
‘TRANS

TRANS
TRANS
STEEL.

©UTRANS
TRANS
‘TRANS
'STEEL
'STEEL
CTRANS
TRANS
TRANS
TRANS

- STEEL
TRANS

GTEEL
STEEL
~ TRANS
TRANS
TRANS
STEEL
STEEL.
- TRANS

. TRANS
7 TRANS
L STEEL
STEEL.

- “TRANS

STEEL
STEEL.

" BTEEL
T TRANS
" STEEL

- TRANS'
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CSTEEL

STEEL.

TRANS
BTEEL

“TRANS
A5.E0 T TRANS
Azion.dd; a
‘ " -BTEEL

{Bongty
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4fREMéRNs

TAFE HANGS @292°

. oon
- SMEAREL

L POOR READING
600D MEASUREMENT

TRANS -
TRANS

BETTER MEASUREMENT

GOOD MEASUREMENT

'jsMEAREnf
5 USMEARED
HUNG - BADLY SHEARET

SMEQRFU




TABLE D~2. (continued) '
Lamrbell et al. #ﬁkumr tunt e water 1ovol datx

DATE "ELAPSED TIME WATER LEVEL TYFE oFx
oCT 81 HOUR . - (MINUTES) READINGE READING . . ' REMARKS
B 7t 0.0 - 990.0 . .99.04  STEEL : BADLY SMEAREH
78 0.0 990, 0 . 65.10 . TRANS
74100 1000.0 . 99,42  STEEL  SMEAREDS SAMFLE 80711
730,00 11020,0 65,00 . TRANS ,
33 0.0 1050.0 - . 99,45  STEEL  SLIGHTLY SMEARED
82 0,0 1050.0 65,10 . TRANS L
8:30.0 - 1080.0 45,00 . TRANS AR
9t 0.0 1110.0 ©7100.417°  STEEL  HUNG - BADLY SMEARED
9% 0.0 1110,0 . . 64,90 TRANS ' ,
1300 1140.0 64.90 . TRANS C o
158, 0 1168.0 100.85 - STEEL "~ SMEARED
103 0.0 1170.0 64,80 TRANS , o
108 %.0 1175, 0 101.3% ©  STEEL  BADLY SMEARED; HUNG?
10:30.0 1200.0 64,80 - TRANS S B :
10859.,0 1229.0 101411 . STEEL . RADLY SMEARED
118 0.0 1230, 0 64,80 . TRANS S :
11% 4,0 1234.0 100,13 STEEL. DECENT -MARK
11$30.0 .1 1240.0 64.70 - TRANS o
1159.,0 . 1289.0 . 100.20 . STEEL BADLY SMEARED
11159.0 1289.0 . 64.70 . TRANS & '
12230,0 1320.0 64,70 TRANS o
13! 040 1350.0 ©100.49 - STEEL EADILY SMEARED
131 0.0 1350.0 84,60 TRANS C
148 0.0 1410.0 44440 TRANS - '
14155, 0 1445, 0 99.3% . STEEL GOOD MARK
158 0.0 1470.0 64,50  TRANS FREES -
168 0.0 1530,0 464.30  TRANS S
1615640 1586, 0 99,42 - STEEL SMEARED
17¢ 0.0 1590.0 64,20 TRANS , ‘
183 0.0 1650.0 64 .00 TRANS R
18147,0 14697,0 100,12 STEEL GOOD ON BACK
194 0.0 1710.0 63.80 TRANS
208 0.0 1770.0 43.70  TRANS ,
218 0.0 1830.0 995 STEEL SMEARED
210 0.0 1830, 0 63.60 - TRANS o :
21t 7.0 1837.0 100.24  STEEL GOOD MEASUREMENT
200 0.0 1890.0 83440 TRANS TN
22811.0 1901.,0 100,61 - STEEL - SMEARED
23 0.0 1950.0 o A3.20 TRANS . .
2430 1963, 0 98,37 STEEL. S SMEARED
DELLDLO - 1969.0 100,53  STEEL SMEARED
23124.,0 1974,0 L 100.55 . GTEEL aoon MEASUREMENT
P 2 0.0 2010.0 - 6Z.00 - TRANS
0114.,0 2024,0 . 101,00  STEEL FhONT;SMEAREn GOOD ON
1% 0.0 2070.0 - 42,00 - TRANS L SRR
13 8.0 . 2078.0 98,53 | STEEL BOON- MEASUREMENT
1312,0.  2082.0 98.46 . STEEL 600D MEASUREMENT
0.0 . 2130.0 < 61.60 . TRANS .o L
2 8.0 2138.0 ©100.4%2  STEEL  FRONT SMEARED GOOD ON
2113,0 2143.0 100,57 . STEEL GOOL MEASUREMENT
3 0.0 2190.0 - 61.40 .. TRANS SR
126
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10:29.0
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14:22.0
14130.0
14330.3

4:20.9
14130.8

{continued)

@ll (-JL

dl. # tumr Luct o uaLor

v o
RO AR B e

P 0.0

&LA-&hH T1ME anfh llUFL TYPF DF*
AMINUTES) CREADINGE  REATIING -
2192.0 oo 100422 STEEL

219%.0 2 100.4% ©  STEEL
2250.,0 v 61460 TRANS
S 2282.0 ©2 100,09 . STEEL
S 2310.0 L6150 0 “TRANS
2312.0 99,462 STEEL
2317.0 ©-100.28. . STEEL
2321.0 - 99,87 - STEEL
237040 AL W70 TRANS
2372.0 © 100413 . STEEL
2374.0 2100412 STEEL
2416.0 ‘101.22 7 STEEL
2420.0 101.37 2 STEEL
2430.0 100.47 - S8TEEL
2430.0 P 61.60 0 TRANS
- R436.0 101,00 - STEEL
2459,0 © 101,70 STEEL
2464.0 99,53 - . STEEL
2469.0 99.98 . 'STEEL
2489.0 $9.91 - STEEL.
| 248%9.0 ST 61,70 - TRANS
~25?" 0 £ 101.42 0 BTEEL
ATIG.0 S 99,45 - STEEL
2540.0 99,43 - STEEL .
L 2549.0 100453 0 STEEL
2549,0 61,90 . TRANS
2HETO 100,36 . STEEL
2595,0 Lo 99,21 7 STEEL
261040 99,13 7 STEEL
2610.,0 LU 62.30 T TRANS
262%,0 0 102.25% - STEEL
2628.0 101,52 0 STEEL
“R&E32.0 ©1101.98 - 8TEEL
24639.,0 101,77 4 BTEEL
R646%9.0 C101.11 - -8TEEL
2669.0 - T 61,90 0 TRANS
2698.0 20100.61 - BTEEL
2730.0 99,046 U BTEEL

L R730.0 ST 62,30 0 CTRANS

L 27346.0 7100404 0 STEEL
L R760.0 99,27 0 STEEL
2789.,0 104,09 BSTEEL.
R7B9.0 62420 - TRANS
- 2820.0 300,29 -STEEL
2850.0 762,50 - -TRANS
2B73.0 099,58 -STEEL.
2880.0 62,50 - TRANS
2B80.3 71030 0 TRANS
2880.5 79,20 TRANS
L 2880.8 "T80.50 . TRANS
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REMARKS
GOOD MEASUREMENT
GOOD FRONT AND. BACK

GOOI" MARK ON BACK
G000 MARK ON FRONT
- SMEARED

'SLIGHTLY SMEARED
BADLY SHEARED
SMEARED MARK ON EACK
BADLY SMEAREDF MARK O

EADLY SMEAREDS MARK O
© SMEARED
SMEARED
'RADLY SMEARELD
- SMEARED

SMEARED

SMEARED
 BMEARED

SMEARED

URADLY SMEARED
© O SMEARED -

O RADLY SMEARED
‘ SNEQRFH

BALLY SMEARED

CBADLY SMEARED

HUNG?
" GMEARED

: mouLY SMEAREL

SMEARED
SMEARED

A BADLY
- RADLY

‘SMEARED -
"SﬁEﬁREn

BADLY
. BADLY
" BADLY SMEAREL’

- MARK ON BACK -

'FUMF OFF
OTHER FUMF OFF .

ING.




TABLE D-2.
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et Shes Sest amae See erme 104D Pre sute ate ek Seas meve outs
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14:31¢Ov

14:31.3
143315
14332.0
141330
14234.0

14:35.0

14:37.0
14137.0
143139 .0

14142,0 .

14145,0

143150.0 -

1415440

14:158.0
131 2.0
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100
0
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*
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*
+
*
+
H
+
* A
+*
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.
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2[000
16120.0
+
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&
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*
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*
¢
+
+
*
+
+
*
v
+
-
*
*
+
-
*
+

4
£
]
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-
Rl

B0II0L0
213 0.0
21:30.0
228 0.0
22 78,0

6.0

33.0
4

22:31.0

ﬂﬂ LR kﬁﬁT - water

ELAFSED TIMF WATFF LFUFL TYFE OF%

(MINUTES)
2881.0
2881 3
2881.5
2882.0.
2883. ¢
2884.,0
2885 .0
2887.0
2887.0
128890
2892.0
2825.0
2900.0

C2904.00
2908.0
2912.0
RPL240

2216.¢

2920.0
Jel=-2ele N o)
aP3Q 0
A93EF.0
27940.0
2950.0
2940.0
2970.0
29800
2990.0
3000.0
F0L0.0
3030.0
IQE0.0
3Q70.0
JO70 .0
3090, 0
F094.0
C3110.0
3130.0
3145.0
F150.0
2180.0
3216.0
E240,0
3270.0
3300.0
J330.0
3338.0

o 33410
3388.0
3421,0
3449 .0

We Ko SUMMERS AND

READINGE -

~READING

Whes smie bums B4 shes thue tuee UAT S4B dete BeE  Gobe S04 Some S50t mese Pues Babe Sise

81.00

20

8.’. i....()'
81.30"
#81.30
81,40
81.40
L 79.99

81.40
81.50

'81060

B1.70 -

81.90

82.00 -

2.10
81.00
82.20
82,30
82,30
82.40
82.50
22.50
8&*u0

82,70
82,70
82.80
g2.80
832,90
22.50
g2.90
83.00
83.00
£$3.10
7837
83,10
78.50
83.20
B3.20
78.40
83,20
83,10
83.20

3,30

83,20

83.20
83.30
78,47
83%.30
83.30
. B3.30
g83.30
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TRANS
" TRANS
TRANS
~TRANS
TRANS
" TRANS
TRANS
.- 8TEEL
TRANS
"TRANS
- TRANS
TRANG
TRANS
TRANS
TRANS
STEEL
TRANS
TRANSG
TRANE
TRANS
TREANS
TRANG
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
STEEIL.
TRANS
STEEL
TRANG
TRANS
STEEL
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
. STEEL
- TRANS
TRANS
TRANS
TRANS

IUVPI datd

0T S 2 v oty Sio sems s atny oo ete

pornt it ot R A R PR C AR IR R AR el A e g P e R o e

REMARKS

SMEARED

TAFE HUNGT
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INC.

MEASUREMENT
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TABLE D-2. (continued) : . It
: Camrbell et :]. #2 sumer test **’water"lavél ‘data

P o o s e e 1es ave sseg wass sres smme surg yrva saic dess bees sew smas drna sem desh dade siey mmss i sty s rese S SAIT Sa S ST U4 SNUB D2 NTY el ftni i
Hp ] r nnoamEman oo Lane doa T I g SN MDNG LG NNS I OUID 0T JEGEITIIOTUM 507 I7IR TSN TILD SNND NI ITIY AIDONDOUN TIN 1SN BN IR EG N

“”\si nnTF o FLnF%hD TIME wATFh LEVEL . TYFE OFX - T ~
. ocT 81 HOUR ¢(MINUTES) - READING# READING - : REMAth
- 10 0:59.0 35090 : 83,40 TRANS
3 - L 1nT.0 0 3547.0 . 78.44 STEEL
o 1157.0 3567.0 83,40 TRANS
BY 0.0 3430.0 83,40 TRANS
. 4% 0.0 3690.0 83.50 TRANS -
5 0.0 I75H0.0 83.40 TRANS
63 0.0 2610.0 83.460 TRANS
¢ 83 0.0 F930.0 - 83,60  TRANS :
9i52.0 4040 . 7962 STEEL. TAFE HUNG?
PI56.0 4046 .0 : 7846 STEEL GOON ON RACK
BINE,0 4046.0 ' 83,70 TRANS
11349.0 4159.0 . 78.47 STEEL GOON MEASUREMENT
"11849.0 4159,0 83,80 TRANS
162 0.0 4410.0 78.17 STEEL. GOOD MEASUREMENT
C 16t 0.0 4410.0 ‘ 84,00 TRANS : , :
- 208 6.0 46540 - 78,22 STEEL SMEARED
, 20% 6.0 86546,0 84,00 " TRANS \ ,
1t 03 0.0 4890.0 - O 78.30 'STEEL.
03 0.0 4890.0 84,00 CTRANS
41 7.0 5137.0 . 78.08 . SBTEEL
) 48 7.0 C%N137.0 - 84,20 - TRANS :
‘ 85 3.0 5373.0 . 78415 8TEEL SMEARED
8: 3.0 5373.0 S B400 TRANS ‘
o 12 0,0 5610.0 78,022 STEEL -
* - 124 0.0 5410.0 83,40 TRANS
Tht 6.0 5R56.0 0 . 78,03 ‘BSTEEL.
163 6.0 CB8%6.0 - 83,70  TRANS - '
205 0.0 60%90,0 78,10 STEEL SMEARED
C20t 0.0 - 6090.0 ... B3.40 TRANS S
12 0% 6.0 6336.0 , 78.20 - STEEL GOON MEASUREMENT
L0y 6,00 4336,0 . B2.10 © - TRANS , L
RI30.0 6480.0 . 78417 CBTEEL.
S2:30.0 . 6480,0 . 81 .40 TRANS
#THE TYFE OF REhUINF NENOTES . THE TYFE OF
DEFTH TO WATER MEASUREMENT - MAnE.- THFSE MAY
BE ANY OF THE FOLLOWING:
TRANS= MEASUREMENT MADE BY A TRﬁN%nUCFR IN rHE WELL.
B THE MEASUREMENT I8 THE HFICHT OF: THF wnTcR COIUMN
7. ABOVE THE SENSOR. -
ﬁTEELm MFAQURFMFVT MADE BY A STEEL. TAFE.,
< ATR=  MEASUREMENT MADE RY AN AIRLINE.
_ nIRTth MEOGUREMENT MADE RY AN hIRLINF COUFLkn uIrH n
i CTRAMEDUCER . 3
L - »LEU =  MEASUREMENT MAUFIBY AN FIECTRlF TﬁPE.‘ .
. : _ AESOL=  ALL MEASUREMENTS -HAVE REEN CHANGhU TO ABSOLUTF DFPTH—
- _ TO- thER MEASUREMENTS. ,
\?j . BTHE HATERVLEUELAREADING IS THE INSTRUMENT READING

129 el
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TABLE D-2. (continued)
MADE TO FIND THE DEFTH TO WATER.

ELAFSED TIME I8 TAKEN FROM TO AT 1430 ON-7 = QCT -~ 81

130
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APPENDIX D

TABLE D-3. . . '
CamshLll et al. #2 wumr temt-~» depth bU'watwr ‘
HﬁTF ELAFSED TINE DEPTH TOI TYPE OF*. B '
DLT 81 HOUR - (MINUTEQ) NATER(FT) READING - REMQRK&
7121 2.0 ~148.0 D r75.83 0 TRANS
ARV B0 “14%.,0 78,10 STEEL
120 8.0 ~14%,0 S P6 .73 7 TRANS
12317.0 ~13%,:0 79492 BTEEL
A2:17.0 -1332.,0 s 77672 1 "TRANS S v :
12121.0 -1329.0 78413 0 STEEL SLIGHTLY SMEAREID
12:21.0 -139.0 L 77472 7 TRANS : ‘
14: 3.0 ~27.0 Y7797 . STEEL
i4: lSJD _ ~17.0 . 77496 . S STEEL
14:132.0 ~17.Q 7753 © . TRANS
14326,0 -4 .0 77,93 0 BTEEL
143126.0 -4 .0 7752 7 . TRANS
14328.0 2.0 7797 .. -STEEL
4:28.0 ~2:0 L 77492 0 TRANS R S
14:30.0 0.0 SEPT TR U TRANS FUMP TURNED ON
143303 0,3 o BEW32 . T TRANS S ' L
14130.5 OGS 91412 S TRANS
14130.8 0.8 T 9%.61 2L TRANS
14:131.0 1.0 S0 L9G.11 0 CTRANS
14:31.3 1.3 - i 96401 <1 TRANS
o 14831.5 1.5 96,51 - TRANS
1403108 1.8 L 946,81 . TRANS
14322,0 ¢ .0 97,01 7 TRANS
14:132,3 2.3 97411 0 TRANS
14132.5 23 “99? 11 - TRANS
143132.8 2.8 C97.,21 T TRANS
14333.0 30 L9721 0 S TRANS
14232.5 3.5 P97 21 L TRANS
:I“fo'3400 4.9 ‘ 97&31 SR TF\'ANS
14 34;q’ ] 97,31 0 CTRANS
_ 14 "‘I»uu. 5.3 97.31 TRANS
14313640 6.0 97 .41 TRANG .
T 44r386.5 G4 -.w97;41v - TRANS
1413700 740 L 97,41 77 TRANS
14137.5 7.5 "?~97.51“; TRANS .
14338.0 2.0 97,51 - TRANS
141385 B3 946461 TRANS
14:39.0 2.0 97,61 7 TRANS
14139.5 2.5 G706 0 TRANS
AAL40,0 10.0 9761 o TRANS T e '
14841.0 11.0 94,21 0 TRANS DRAIN. COCK DFEN-~CI_OSE
14142.,0 1240 TEe7.41 0 U TRANS R S LR
14:43.0 - 13,0 SR 7.81 L TRANS
14144.0 14,0 097,90 - TRANS
14845,0 15.0 LEST7 .90  TRANS S 2
T 14346,0 . 1640 L9 7.90 - TRANS TEMF 141.5 F
14:47.0 170 98,00 TRANS
14:48.0 18.0 L198.00 0 TRANS
14149.0 19.0 98,10 TRANS
131
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TABLE D~3. (continued)
Camebhell ot al. #”

DATE.

OCT 81 HOUR ..

7 14350.0
141520
141353.0
14:54.0
14:55.0

1360

.;40 JJ 00
14:58.0
1435%.0

158 0.0

15 2.0

15 4.0

15 6.0

1530 6.0

N S 1Er 8.0

1531040

15312.5
1501640
S 15320,0
15124.0
15328,90
151320
51360
151400
151450
13155, ﬁ

ey
i

»

16 0.
142 ".“
14t 5,0
16:10.0
1621 u(J
16120,

1mt?5¢9
15130.0
14840,0
143150.,0
i7: 0.0
178 0.0
17:10.0
17320,0
17830.0
17840,0
7450.,0
188 0.0
188 0.0
18:10.0
18:20.0
18:30.¢
18240,0
18350.0
193 0.0

150 ane on 2ard 1088 7SN 4000 T ghus mmnt eeat ot wenr wune voun vane it

ater

s ees soat sase b dact b4s Srse 40s shes S0 SiSE YU BOOP SHGE SIRS WD BrA¢ 00t Sarm Smse

INC.

Fredmer test - dprth to W
ELﬁFSFH TIME HEPTH TO# TYPE 0F*~
AMINUTESY WATERCFT)Y - READING
20,0 8,10 - TRANS
22.0 ?8.10° - TRANS
23.G 28,20 ~TRANS
24.0 28.20 TRANS
2540, 28.20 TRANS
i R&.O 98.19 TRANS
27.0 P8.19 TRANS
28,0 28,29 - TRANS
29.0 98.29 TRANS
32.0 P8.29 TRANS
34,0 8.29 TRANS
36,0 9.28 STEEI.
35640 o8 .29 TRANS
28.0 28,39 - TRANS
40:0 28.38 . TRANS
A2.% ?8.38 TRANS
46. ¢ 98.38 TRANS
5Q.0 ?8.38 TRANS
H4.0 98,37 TRANS
38.0 8,47 TRANS
&2 .0 PR.47 TRANS
6b.0 28.56 TRANS
70.0 SB.36 TRANS
70,0 PR A6 TRANS
a85.0 - 98,45 TRANS
20,0 98,34 TRANS
5.0 78.48 STEEL
PE. 0 8,44 TRANS
100.0 8. 34 TRANS
1050 8,43 TRANS
110.0 98,463 TRANS
11%.0 98,72 TRANG
L2G.0 98,72 TRANS
130.06 o8, 71 TRANS
P40.0 PB.70 TRANS
1530.0 ?8.77 STEEL
190.0 8. 80 TRANS
160.0 P8.79 TRANS
170.:0 ?8.88 TRANS
180,90 °8.87 TRANS
1920.C 98,86 TRANS
200.0 98 .84 TRANS
210.0 98.85 STEEL
210.0 98.85 TRANS
220,90 28.94 TRANG
230.0 8,93 TRANS
~240,0 9B. 92 TRANS
2A50.0 28,92 TRANG
S 260.0 - 929,01 TRANS
27G.0 ¢9.00 TRANS
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We K. SUMMERS AND ASSOCIATES,

ot g iy s g sy e e v
AR Rt e g

TEMF 142 F

TEME 143 F

TEMF

143.5 F



U

*

—crre

TABLE D-3.
Camrholl eL

sioe v o Y

DﬁTF

QCT 81

e enve beie sare B0 b gtes SB06 IYiy povaguee sbe ke ehab T T

-

¢

TATR0
20t

S22
”Tﬂl'

HOUR-

(continued)
ale.

19320.,0

19240.0

't 6.0
2032050
20240.,0
0.0

CR21120.0

f'ﬂi

]

B RIAFRIRIRI R MRS R
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e 2 B0 oh FE e+ td T 4e

e

J¢O

it
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c<>o<§ozjo<zo
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e
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NMHNOCCSOSOWWSOOU
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e
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.
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012

:P?*Of

0140.0

“r s

& 1 e

)
b

o et &
?-J_‘%)O!'JQOQMOOON:‘-_J

RN IV TN A SR T S

*

oF

LT 500
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e e ¢ e S e K s 4 e

Ll Of .
SO CRBHNOOTH

i
e

N EUIUIUTS S & 2 0 bl BRI IR I b ke 1 e s

4040'
0,0

oSO

pe
P
Sef

0.0

513,00

o

0.0

.
0

SO OOO

©502000003558

W

LU B50G0

632,00

ULGIEGO

anp»Fn TIME DEFTH TO¥

NATER(FT)

.-......-..-....._......,..._

T 98.98 ¢

CHMINUTES)
1290.,0
310.0
EZEOLO
336,0

79 .05

370.0 L.99, 0?
320.0
DEQLO
410.0
43000
A%0L.0
4550

465,07
47040 Ei
r890.0 o

510.0 2

99,16

99,23

523.0 R -1 e 14
HIG.0
540, 0

AT99,. 06
S101417
T L0106
o : L1199 .34
610.0
630.0 -
199,70
98,463
CTi99.,40
S 99,38
aJ?9037
L1003
_*7?8000

643,0
&50.0
H70.0
490,0
i 6?2ﬁ0
69640
’ 720}0
75040
'/Q?.O -
£ 780,0°
- 810.0
‘B12.0
L8160
- 8d0ﬁ0'~%:‘
870.0 i9eien
TROGYO 199,40
'902;0 ,:7"$101oqa
B33V

1'{100.93
CU99., 50
24101.31-
o 990\‘9
99«00

199,94
930400 T 199,68
IR GO 101019
940.0 99,65
133

Ko

98,97 ¢
 1100 85

994
A ee .01 L

99,09
T 99,07 T

101,45
CUOR.69
99,14

99,21 ]
" BTEEL
' STEEL
- TRANS
" TRANS
©TRANS

4101.14 -

99,19
L 99,29
rey,a8

Ce9. 33
599,31 71 TRANS
" -8TEEL
CSTEEL
O TRANS
- -TRANS
-~ TRANS
-~ STEEL

BRI

'5161117_39: _ |
.99 . GTEEL -
210084 €
- TRANS
L STEEL
" TRANS

SUMMERS* AND "ASSOCTATES

n“ rump test == derth to water C

»TYFEMD;;f;mW,.

REAHING
- TRANS
“TRANS
‘TRANS

< BTEEL
f'UTRﬁNS'

CTRANS
STEEL.

- TRANS

TRANS
TRANS
TRANS
- STEEL
- STEEL
TRANS
- TRANS
"TRANS

TRANS

- STEEL
" BTEEL

- TRANS -

- TRANS

" TRANS

‘STEEL

- TRANS.
“UTRANS
- STEEL

“TRANS

TRANS
- QTEEL

- STEEL
~ TRANS
CTRANS
U TRANS
" STEEL .
STEEL

STEEL

TAFE HANGS 0292

L Goon
' SMEARED

FOOR READING -
GooD MEASUREMENT

 BETTER MEASUREMENT

. GOOD MEASUREMENT |

“SMEARFn -
' SMEARED -
HUNG ~ BADLY SMEARED

- GMEARED

“INCY




TABLE D-3. (continued)
Lamehell ot 8l #2

sume Lest -~ derth to wabter

os oha Tass best ae - a8t 2008 veme
VII3TIID I AN SUT AN AN I D AN ST AN RN DT LI O A A

CDATE ELAFSED TIME DEFTH TO¥ - TYFE OFX o
0acT a1 HOUFR - OMINUTES) WATER(FTY « READING - - REMARKS

B LY ey ———— wees irat 2ett sabe ssee cavs sess oes mate v oome prse came bens seve Sive it Bas [ sase Sewe vest ape snee stes P00 L5944 5000 srbe Shue 2204 Suve bert vuee SHSe Govm dek Sbes ener $00 SOT MENS BPL Gote fuet See Sevn

8 0,0 990, 0 99,04 . STEEL © . BADLY SMEARED
0.0 990, ¢ . 99.73 - TRANS : IRCE
10,0 1000, 99,42 . STEEL  SMEAREDS SAMFLE @0711
30,0 - 1020.0 99,80 © TRANS e T
0.0 1050.0 99,45 < STEEL SLIGHTLY SMEARED
0.0 1050, 0 99,68 TRANS | : e
30,0, . 10B0.0 - 99,76 o TRANS R o
0.0 1110.0 100,41 - STEEL  HUNG ~ BADLY SMEARED
0.0 1110.0 . 99,83 TRANS S :
30,0 1140 .0 99,81 . TRANS o S
PIG5H.0  1168.0 100.85 . STEEL L. SMEARED
108 0.0 1170.0 99,89 .. TRANS . -
10 5.0 11750 101.35  STEEL  BADLY SMEARED; HUNG?
10330.0 1200.0 . 99.86 - TRANS e o
10259,0 1229.0 101.11  STEEL RADLY SMEARED -
118 0.0 1230, 0 99,84 - TRANS - i ‘
118.4.0 - i234.0 - 100,13 STEEL DECENT MARK
11330,0 . 1260.0 99,91 TRANS e R
11159.0 1289 .0 100,20 STEEL BADLY SMEARED
11359,0 128%,0 99,89 - TRANS ' '
12330,0 1320.0 99,87 TRANS S
132 0.0 1350,0 100.4%  SBTEEL  BADLY SMEARED
133 0.0 - 1350.0 99,94 TRANS ' o
148 0.0 . 1410,0 - 99,59 TRANS
14155.,0  1465.0 99 . 35 STEEL GOOD MARK
158 0.0 1470.0 . 99,95  TRANS -
163 0.0 15300 100.10 TRANS S
; 1586.0 99,42  STEEL SMEARED
1590.,0 100,15 TRANS - ‘
1650.,0 100,30 .. TRANS
1697.0 100,12 STEEL GOOD ON RACK
1710.¢ 100,46 TRANS S
177040 100,51 TRANS
L 1830,0 9, 5 STEEL SMEARED
1830, 0 100 5 TRANG :
1837 .0 100,24 STEEL 3000 MEASUREMENT
350, 0 100,71 TRANS - e
100, 61 STEEL . SMEARED

e o TP eh GF Pt 8D Ge e ¢S

GG D WD N NN

; 1901, ¢
20,0 1950, 0 100.87  TRANS g S

P1EL0 1963, ¢ P8.37 . STEEL , SMEARED

119.0 . 1969.,0 10053 - STEEL  SMEARED

124.0 1974.,0 10055 . STEEL GOOL. MEASUREMENT

2 0.0 2010.0 101.02 . TRANSS . - | :
51440 20R24.,0 101,00 . BTEEL - FRONT SMEARED. GOOD ON

R 5
2

0.0 2070.0 . 101.97 . TRANS o SR
8,0 -R2078.0 . ¥8.53 - STEEL GOOD MEASUREMENT
2.0 - 20BE.0 YR 46 - BTEEL GOOn MEASUREMENT

SRS e b €S

0.0 - 2030.0 102,32 . TRANS v S
2t 8,0 2138.0 100442 STEEL  FRONT SMEARED GOOD ON
D10 2143.0 100,57 STEEL  GOOD MEASUREMENT

1.0 21900 162,27 0 TRANS
134
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TABLE D-3. (continuea).
sl lm wcLuv

f’“ﬂ:# o | UATE ELAFSED TIME DEFTH Tok TYFE oFx ‘

OCT 81 HOUR - CMINUTES)Y N{\fER(FT) CREADING 7 REMARKS

"ot aure daes sach Seee Sent 9Bes tdas aeed Sews soie abe Seme seer 4008 wieh Gten noen arer evee maab sins bees wote born 00ae ‘Yem coke 2ous e maew aume "t wne wwes otes swve se0e s onn com’ 4unr Sue Shes S4B GESe SENE Bins GEBS Sem SOnE Gaes S4es FERe Res Sbs Shee TAD Sd6 S0as

2.0 2152.0 - U100.22° - STEEL GOOD MEASUREMENT -

¢ 3¢
31 5.0 2195,0 f"1oo.45 ~ BTEEL - GOODCFRONT AND BACK
4% 0.0 2250.0 STL0R.23 0 TRANS e :
43 2.0 22,0 00,09 0 BTEEL
52 0.0 BEI0.0 . 5 102,28 0 TRANS : o
51200 FEL2.0 L8R, 62 . BTEEL HGO00 MARK OM EBACK
507,00 RBLV.0 0 100.28 0L STEEL GO0 MARK ON FRONT
i 51,0 DAL LD R ,.87 5 v BTEEL SMEARED
a&t 0.0 DEFOL0 102,03 0 TRANS , B
45 2.0 DAZ2.O00 100,13 STEEL SLIGHTLY SMEARED
42 6.0 DATLLO GOR00.12 o BTEEL C '
H146.0 2416.0 S101.22 0 8TEEL RANLY SMEARED
4250.0 2420,0 301,37 10 GTEEL SMEARED MARK ON EACK
74 0.0 . 2430,0 100.47 - STEEL  BADLY SMEARED? MARK O
740,00 24%0.0 102,08 TRANS .
74 4L LINAZALO 10100 00 STEEL  RADLY SMEAREDS MARK O
7090 24m9.00 7 101,70 - STEEL o BMEAREI
TI34,0 24540 T9R.E3 T - BTEEL . SMEARED
‘ : 73139.0 RAET.O - 99,98 STEEL.  BADLY SMEARED
| FEEG L0 RAGY O 99,91 - STEEL SMEARET
. 7IG9L00 - 2489.0 - 101,94 7 TRANS £ :
* 515,00 2E2H.C '101 42 © - 8TEEL ' SMEARED
RyA%. o 99,45 © 0 STEEL o BMEARED
5 50,0 20 : 99443 " GTEEL L L SMEARED
R*Jo o A9 L0 © 400,53 7 GTEEL . SMEARED
HIGG, o »uﬂv 0 T L01.6% 7 TRANS S ;
2115.0 5 ‘100436 - - STEEL CUBADLY . SMEARED
$329.0 2 C99LB0 - STEEL. O BMEARED
Q4,0 0 2E9E.0 SU99,21 T BTEEL - BnnLY SMEAREDH
10 0.0 2610.0 99,13 o BTEEL : VthbU
CA0F 0.0 - 26100 . 101,24 TRANS .
10315.0 0 R2625.0 S 4o2.2% o STEEL BhDLY SMEARED
10818.0 0 R2628.0 . 101.52  STEEL o BADLY SMEARED
A022:0 ¢ T2632,0 ©17101.,98° - BSTEEL  BADLY SMEAREDS HUNG?
10:29,0 2639.0  101.77 - STEEL ~ . GMEARED
103590 7 2646950 10141 - STEEL - BADLY SMEAREL
,oﬁuq 0 L B669.0 CHL01 4S9 - TRANS - B
1328,0 FHRBLO 100061 - 0 STEEL *‘BnnlY SMFAREDF’
iﬁt DO 2PIOLN 99,06 0 STEEL BnnLY SVEORED
128 0.0 2730.,0 - U7L01v1E < TRANS s
128 6.0 27360 100,010 -8TEEL o BQBLY SMEARED
12520.0 O 2760.0 U997 o GTEEL - BADLY SMEARED
12459,0 27890 7 101,09 0 CGTEEL SRR e T pe i T
3 L3850 2789.0 - U010 TRANS

13830.0 2BEOO iwr00o?9‘ —'STEEL, “OHADLY SMEARED -
143 0,0 2850,0 0 100.B5 - TRANS o -
14:23,0  2873,0 - 99.%8 < STEEL - MARK ON BACK
< : 14130.0 0 2880.0 ”100,33 - TRANS S UPUMP OFF
o 1430.3 2880.3 . 92,03 1 TRANES OTHER PUMF OFF -
'(E)" L 143008 2080.5 SOB4043 T TRANS :
14430.8 2880.8 0 82.83 0 TRANS

135 o
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TABLE D-3.

c
DA
o1 81

L —

@

amef

TE
HUHF

l403iou
141313
14:321.5
LA4L32,G
14333.0

14124, 0

14:135.0
14137.,0
14337.0
143390
14142.0
13:45:C
1AYEG.G
1‘4::..‘;{‘0'-4-‘
141589
1:.!: .‘..QO
15? 20
157 6.0
i r? 2160
i..)ols.l.r‘\'
15120

LR & L
1 )o.)s.‘»(

LEIE0.0
183400
TEIGG.0
168 0.0
163100
16120,
L&ETZG.0
1£140.0
174 0.0
:’;7 h’", IS
17’40#9
0.0
18 4.0
18 .4.0
18120.0
182400
180!‘!"#
12 0.6
1921300
208 0.0
20:130.0

210 0.0

e

=

s

l\‘»;-

L APSED

(continued)
11 et

@l A2

Freim

TIME

IMINUTEES)

2083813
28a1.5
2882.0
2883.,0
2884.,0
2880
2887 .0
2887 .0
2889 .6
2Ee2L.0
2e90.0
2200,
2904.0
2908.0
2912.0
2P12.6
2PLE.0
SHO8,0.
2925.0
LIRS

rJo‘?!

’:} \"l
*940 O

"‘Qﬁﬁ n
"7’)1,:‘3 .
\’\00 (l
2990,0
3000. 0
2010.0
EOZO L0
3050 . ¢
EOTO O
FOP0D ¢
2090, 0
3094, 0
F110.0
3130.0
 3145.0
3150.0

~288L.0

3180.0

3210.0

F330.0
3338.0
33581.0
3880
FA21 L0
3449 .0

h! & l\' L)

SUMMERS

HEPTH TUH
WATERCFT)

82.33
2.12
82,02
82.02
81.92.

81.92

79.99
- 81.92

81.82

81.22
8161
g1 .41
81 .31

81.00
B0
81.00
8Q.99
80,89
8C., 79
£20.78
80.48
8Q.57
80.56
20.45
80,43
80..34
80.33
80,32
80.2]
80.19
8GO0V
79.37
80.08
78.50
79.94
79.%3
78.40
79,91
79.99
79.74
79.82
79.79
79.67
78,47
79 .64
79,62
2,60
29.57
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TYFE DP*
REATIING
"TRANS
“TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
STEEL
TRANS
TRANS
TRANS

. TRANS

TRANS
TRANSG
TRAMS
STEEL.
TRANG
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANSG
TRANS
TRANS
TRANS
TRANS
TRANS
" TRANS
STEEL
THANS
QYEEL
TRANS
TRANS
STEEL
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANG
STEEL
TRANS
TRANG
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TABLE D-3. (continued)
Camehell ﬁt u].»#” anﬂ'bust **»dewth ta water

N\ DATE . hLﬁb EL TIME DEFTH TO® TYPF OF %
o 0eT 81 HOUR & (MINUTES) - WATER(FT) . READING  + REMARKS
10 03159.0  3509.0 79.43 - TRANS
3 13157.0 i3567.00 - 178,447  CSTEEL " * L
1357,0 . 3567.0/ 070770 79BBO0T TRANS 77 20000
3 0.0 330,000 79.3F 0 TRANS
! 0.0 3690.0 79.18 TRANS
51 0.0 VG000 0L 79,030 0 TRANG:
i 53 0,0 3810.0 78,99 TRANS
i 8¢ 0.0 - 3930.0 78i89.  TRANS R T
i PI52,0 4042,0 _ 79,62 STEEL TAFE HUNG?T
91560 4Q4ée0 78466  STEEL GOOD ON RACK
C9iGA.0 T 4046, 78.70 TRANS :
115490 41““.0 78447 STEEL. GOOD MEASUREMENT
1134940 A159.,0 C 78,51 TRANS S o
161 0.0 4410.0 78417 STEEL GOON MEASUREMENT
148 0.0 4410.0 78.11  TRANS '
FO 6.0 A6HE.0 - 78.22 STEEL ~ ~  SMEARED
: ; 20t 4.0 AETELO 77,91 TRANS
11 03 0.0 4890.0 78,30 STEEL
0D 0.0 AB90 .0 77073 TRANS
41 7.0 L1370 78,08 STEEL -
At 7.0 SL3ITL0 - 77,33 TRANS
: 31 3.0 53730 78415 STEEL SMEARED
81 3.0 537E0 - 77.34 . TRANS -
. 42t 0.0 5410.0 7822 STEEL -
! 12 0.0 H610.0 L 77456 TRANS -
161 4.0 5856.0 78,03 - STEEL
168 6.0 H854.0 77.26 - TRANS .
2WE 0,0 090,00 78,10 STEEL - SMEARED
, 200 0,0 60%0.0 . 77.37  TRANS :
12 038 6.0  A336,0 - 78,20 STEEL GOOD MEASUREMENT
0% 6.0  43386.0 © 78,48 TRANS . ,
230,0 4480.0 78417 - STEEL
L AI30.0 &480.0 - 794086 TRANS
o ¥THE TYFE OF READING DENOTES THE TYFE OF.
b CDEFTH TO WATER MEAS URhMFNT Mnnh."THFQF MAY
CBE ANY OF THE FOLLOWING: . ,
TRANS=  MEASUREMENT MADE BY A TRANSDUCER IN THE WELL.
. _THE MEASUREMENT IS THF HETGHT 0F THE WATER COLUMN
' ABOVE THE SENSOR, = ,
 BTEELw MEASUREMEMT MADE RY.A STEEL ThFF.
s CAIR® . MEASUREMENT MADE RY AN AIRLINE. - .
- AIRTRAN=MEASUREMENT® MATE RY nN AIRIINh COUFLED wITH n
CTRANSDUCER . ;
 CELECT=  MEASUREMENT. MADE BY AN hlECTRIC TARE.
¢ © ARSOL=  ALL MEABUREMENTS HAVE REEN CHANGED TO ABvOLUTh LEFTH-
' - TO0- wnruﬁ MkA%URFMENTS.'
- §THE PEFTH TO wﬂTFh I8 THE CALCULATED DEFTH TO WATER
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TABLE D-3. (continued) :
FROM THE TOF OF THE WELL CASINGr «43 FEET AROVE THE
LAND SURFATE. - ) :

- THE DEFTH 70 WATER EBELOW THE: TOF OF THE CASING I8 COMPUTED RY
THE FORMULAS SRR - S e : |

FOR TRAMS, DEFTH T0O WATER = 164.9 = WATER LEVEL READING
+0.000765 FT/MIN* (ELAPSED TIME-900) -
FOR STEEL» DEFTH TO WATER = WATER LEVEL READING )
THE AVERAGE DISCHARGE DURING FUMPAGEFIS ‘ 51.6 GFM. .

ELAFSED TIME I8 TAKEM FROM TO AT 1430 ON 7 - OCT - 81
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TABLE D-4.

~Gamebell et a@l. ¥2 eume tes
Limer Herrill ‘s arsouments

caloulated adiusted .

ﬂmwn {4

hﬁIE

:OCT 81 HOUR .

S04 opes s3np daam sven Berd ease ser ses gouw 4p0s.

e e NN

~ELAFPSED

AR B0 0

“‘Lﬁ-’ GbO FEE
L 21172.0
‘-;12:17y01ﬂf
LR RR21.00

14t 30

w14 30

L 14313,0

14126.0
~14326,0

~14:28.0

14:28,0

o1 AYEGL O
S B 14 P SRR
A BYE0LE
1413048
S1AE3LL00
IS I & B SUE

© 431,85,
’.4:31 9,8 .

o 14132,0

o iat32,30

L1432.5

14:32,8.. .
14133,0-

S 1431332,5

 14134.0 .
‘l_}, 141245 .
14 3G ’O ;

BN 3-.!_ o»d

U 14136.0
o At BE G
o A AYET 0
TR R 3 AN AN
SEAYEE 0
14t .G
C1A139.0 .
v 1403905 o
‘ 1414000 .
14141 .00 0
14142,0 -
. 14143.0°
. 14t44.0
14345,0, ¢ .
14146.0
: 14:47.0 -
s 141484000
v 14349.00 0
,143150.0 0 .

N

B3

G

A0

w W I\'t

2.3
2.8
300 N

18,0 «¢

tﬂMlN)Li

4o oosn ven geer yous oote mrveeave aee .,

0»3", :
1.3
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' APPENDIX D

e 3a03 00s sous obes $30e dave sive

t ok

COMIND fuan €€ (LT/GFM)

£ u— eae wime Soun G008 Fome Sebe $ORS T IBON S0 B0se Giee Siem Holw ire Tess Bove
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17140.,0 190.0 7 O.41 21,340 0.388
A7 GB00 0 ROOG.O0 o 0.41 - R1.340 0,388
18 0.0 210.0 Q.41 - 21.330 0. 387
18 0.0 0 210.0 0.41 21.330 0,387
28:10.0 220.0 ’ 0.42 - 21.420 7 0,389
18320.0  230.0 - Q41 - 21.410 0.389
CABIZ0,0 240,00 ' 0.41 .7 21.400 T 0.389
, 118 40G.0 - 280.0 . 4 0.41 “R1.400 . 389
Bi80.,0 . 260.0 042 - 21.490 0.390
19* Q.0 270,00 - - 0.42 21.480 0.390

19320,0 0 290.0 ; 0.42 214460 7 T 0.390
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1:57.0 3564740  HeBL70EH02 5.1944E400 0,04 1.860
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: 203 6.0 465640 1:7757E403 2,6221E+00 0.01 0.3%90
11 0 00 0.0 4890.0 2.0097E403 2.4332E400 .02 0.780
' ¢ 0.0 48%90.0 2+0097E403 2.4332E4+00 0.00 0.210
43 7.0 5137.0 2.2867E4+03 2.2763E400 0,01 0560
P 7.0 5137.0 2.2567E4+03 2.,2763E+00 - ~0.00" ~0,190
81 3.0 5373.0 2.4927E403 2,1535E+00 0,01 0.630
81 3.0 - 5373.0 2.4927E403 2,1553E400 ~-0.00 ~-0,180
128 0.0 5610.0 2.7297E403 2.0552E+00 0.01 0,700
A28 0.0 561640 247297E403 2.0032E+00 0.00 0,040
163 6.0 UB56.0 2097B7E403 1.9679E4+00 0.01 0.510
1A 6.0 BBHE,0 0 2,9757E4+03 1.9679E400 -0.01 ~0.260
. 208 0.0 6090.0 0 J.2097E4+03 1.8974E400 0,01 0.380
208 0.0 A090.0  3.2097E+03 1.8974E+00 =0.:00 ~-0.150
12 0 6.0 6336.0 3.4557E403 1.8335E4+00 - 0.01 0.680
S0 A0 633&;0 3.4557E403 1.8335E+00 0,02 0.960
LrRI30.0 0 64B0.,0 - JLG997E403 1.8002E+00 0.01 0.650
;233000 6480.0  3.9997E+03 1.8002E400 0.03 1.540
; ‘A'}i_‘f., e 1,45 Gy - ;x .




TABLE D-4. (cont:.nued)

#Q’ I8 THE JACOE CDRFECTIGNy 54 = §- S**“/"D. :
THE DRAWDOWN S AT ELAFSED TIME T I8 ChLCULATED FROM THE EQUATIDN.

-
g8 = UBSERUED DEPTH TO WATER AT TIME T*TREND S : S ’
NHERF TRENH* O * FlAFQED TIME + INITIAL DEPTH TO~ NATER

THF LFNGTH OF THE EUNTRIBUTINF INTERUAL GF THE NELL I? 170 FEFT.
. THE DEFTH FROM THE TOF OF. CASING TO THE ‘SCREEN IS 77.%52 FEET., '
Uokkt s IS THE TIME THAT HAS ELAFSED SINCE THE PUMF WAS TURNED OFFo ‘
‘t IS THE ELAFSEDTTIME FROM. NHEN.THE PUMP‘ A° TURNED ON‘

CWe K. SUMMERS"ANH ASSOCTIATESy INC.



| APPENDIX D
TABLE D-5. : o | {Bwanataine -6
North Obseryvation.well #ume test -- water level data. -
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e - DATE . ELAPSED TIME' WATER LEVEL TYPE:OFk . . = - -
A 00T 81 HOUR.-- (MINUTES): .  READING# - READING . . - REMARKS
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7 10842,0 0 -228,0 00 5,230 STEEL
“113144,0 ~16640 000 5,200 STEEL
12814.0  ~136.0 0 5,417 . STEEL
14% 2,0 -28,0 7 5,287 . STEEL SRt
7 14:30.0 040 . i T S PUMP ON
14$34.0 4,0 LTS B0 STEEL -0 FUMP DN AT
15% 3.0 33,0 T 5,70 0 STEEL - CAMFBELL #2
15816.0 46.0 5,397 STEEL T - '
s 15$33.0 63,0 . . 5,430 STEEL
~ 15859, 0 8940 Hi 5,507, STEEL
' 163132.0 122,0 i 5455 .1 STEEL
16:58.,0  148.0 Cw 5,490 0 STEEL
17$35.0 18%,0 - w0 5,497, STEEL
188 0.0 CR210.0 v 5,48 STEEL
18833.0 - 243,0 .- 5.48 '.. STEEL
198 7.0 277.0 35,460 STEEL
19:30.0 - 300.0 Lo 5,487 ¢ STEEL
208 4.0 334,0 - 5,48 . . STEEL
20:34,0 364.0 . S.46 " 'STEEL
218 4.0  394.0 o7 5,48 BTEEL
_ : 21335.0 425,0 L U5,5777 .0 STEEL
5 228 5,0 50 455,0. : STEEL
R2IBIV0 L 483.0 STEEL
233 3,00 0L 513,00 U STEEL

’  23136.0. 54640 “ STEEL
8 0% 6.0 576.0 " BTEEL
. 0134.0 - 604,0 ‘. BTEEL
T 1 6.0 63640 - STEEL ‘
* S 113640 66640 ¢ STEEL SRR RS
o 2 7.0 6970 L. BTEEL Hard to resd; steam
2139.0 729.0 «. BTEEL. coming out of well
3V 5.0 0 755.0 U STEEL et o :
31356.0 -7853.0 - ~BTEEL
© AV 5.0 815.0 " BTEEL
CA4135.0 BAS.0 S STEEL
55,00 B75.0 G520 8TEEL
[ 5137.0 907,00 s Sl BTEEL
i 6 7.0 . ..937.0 - BTEEL
» 6137.0 967.0 52 - STEEL
7 4,0 994.,0 STEEL
g: 4.0 1054.,0 CBTEEL W ted
95,0 1115.0 -BTEEL - ooa ey
10t 4.0 . 1174.0 COOBTEEL 0 S
; 11t 5,00 . 1235.0 ©. STEEL.
128 5.0 1295.0 . 'BTEEL
13 4.0 - 1354.0 FTOBTEEL
: 14% 3.0 1413.0 L 8TEEL
. 158 2.0, 1472.0 . STEEL RN
165 0.0 1530.0 LI 7 8STEEL . Ut
NUE 178 2.0 1592.0 Q5,51 0 STEEL -
| 188

0.0 165040 : 5.48 - 8TEEL
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TABLE D-5.

DATE
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.0
2.0
100
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8.0
58,0

7.0
18.0
5.0
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G.0
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9.0
10.0
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7.0
.0
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(continued)
Norbh Ohservation wwif
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ELAFSFn TIME WATER LEVEL TYPE OF%. ERCRUR
# READING - REMARKS

'(MINUTES).

READING
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2318.4
2380.40
2430, 0
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TABLE D-5. (continued)j ,

'fﬁ:# mTHr TYFF nr asnnxmc BFNOTES THE TYPE OF R T R R
i DEFTH TO WATER I MEASUREMENT MADE. THESE MAY T
» RE ANY OF THE FOLLOWING? -
: : TRANG=  MEASUREMENT MADE BY .4 TRaNqnucaﬁ IN 1HE WELL.
. THE MEASUREMENT IS THE HEIGHT OF THE wﬁTER COLUMN
‘ : AROUVE THE SENSORL ; .
STEEL= MEASUREMENT MADE" BY A RTEEL “TAFE.-
ATR= MEASUREMENT MADE KY AN ATIRLINE.
ALRTRAN=MEASUREMENT MADE BY AN AIRLINE cour:en thH A
“& ITRANSDUCEFR .
i ELECT= MEASUREMENT MADIE - BY AN FLFPTRlL TAFE. " .
' ARSOL=  ALL MEASUREMENTS "HAVE EREEN CHANGED TO. hBSOLUTF DFF?HW
 TO-WATER MEAS UREMFNT%. »@z;

$THE WATER LEVEL RE#’\I"INC‘ 18 THE lNSTFxUMFNT REﬁDlNG :‘{‘ .
MADE TO FIND THE DEFTH TO WATER, <0 ‘

ELAFSED 1'[ME IS TAK EN- FROM TO ﬁT 1430 ON 7 - Of‘T -v'81
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TABLE D-6.
North

7

0AaT
OcT 81

E
HAOUR

10t42.0

1l1:44.0.

12114.0

14

2.0

14330.0
14134.0

153

3.0

15816.0
15133.0

1585

P.0

16132.0

162580
17135.0

1e:

0.0

18:33.,0

123

7.0

19:130.0

201

4.0

203134.0

212

4,0
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Al A P

pede 4
alal e

233
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23136.0

0
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61370
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S0
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APPENDIX D

Observation well sume

t

TIME DEPTH TO%.
CUATERCFT)

)

sots pont

FQ280

ST R0
~134.0
”“2800
0.0

.\";400 :

33.0
4440

L EZ S0

B9.0
122.0

o Al Al &

R

i48.00. 7

185.0
210.0

243.0 7

CRA77.0
300.0
334.0
344.0
324.0
4250
455 .0
4832.0
G513.0
H546.0
B76.0
&04,0
6340
£66 0D
&E97 .0
729.0
755.0
785.0
815.0
845.0
873.0
FO7 5
237.0
&7 .0
94,0

1094.0

1115.0

1174,0

123%.0

1729%.0

1354,0

141%.0

1472.0

1330,0

1392,0

1430.0

L5 ¢ 50,

CELDE

FEVR0-
541
5287

G5.70

P5.39
G.AT

[
sJ;SO
5,55

L BTEEL &

5.49
5.48
T 48
.46
G.48
5.48
S.46
T.48
5,597
5.48
5.48
349
5.49
.50
3,49
5.49
5.4%
3,49
Ge.01
F.51
G3.50
5.51
550
5.52
Knookney

o3 e dal

5,52

S.52

G022

052

24
JOSE

5,852

G033

1150

CTYPE OF %0
READING -

o #840 Guin suen sese sure bibe avne Se0e GOON PSS Gbre S0LE Hine LIAD Sver Sbum Sove $9e0 sete Pese |

avte aone srm surs mrem abiy dars

LSTEEL

== derth to water comeutations

. REMARKS .

CUSTEEL &

STEEL:

CSTEELG .~

STEEL
- BTEEL
o STEEL
CSTEEL

CPUMFE ON

C8STEEL

STEEL
STEEL

STEEL

PUMP ON AT
* CAMFEELL #2

I

STEEL 7

STEEL
STEEL

STEEL

STEEL
STEEL
STEEL
STEEL
STEEL.
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL.
STEEL,
STEEL
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STEEL.
STEEL
STEEL
STEEL
STEEL
_ STEEL
STEEL
STEEL
STEEL
STEEL
- STEEL
STEEL
STEEL
STEEL
BTEEL

STEEL

STEEL
STEEL
STEEL

Hard to read steam
coming oul of well
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(continued) _
Dbservatton well rume teft i 13

e e :.,“"‘...":'.::‘.:3!“" s mas o soam st toee coee anen 4

CGTEEL oo

‘STEELV*?f;7*‘

(MINUTES)  WATERCFT)
SI6BRL0 T N UG EEe T STEELf?wA
LETEQVO T Be 49 v GTEEL
17272.0 . T A9 STEEL -
1838.0 5,52 0 8TEEL ~ . -
1899.0 . 5452 . STEEL®
FARE8O T 5,830 CBTEEL e
2018.0 G52 STEEL
2078.,0 - -~ [ SRR A
TIRLBZL0 0T o BU52 T STEEL S
2197.0 5.52
2258.0 53.53 STEEL
2318.0 e G3 VSTEEL T
C 238040 “nu.u?l\ BTEEL -
2430.0 5.53 STEEL
2490.0 S5.54 STEEL
1 AEG00 5.53 ¢ STEEL "
2610.0 5.@3 STEEL
TR2670.0 5454 STEEL
B7FOLON L L5053 - U8TEEL e
2790.0 ’ GeD3 STEEL
CRB53,0 0 o 5,53 0 8TEEL:
2880.3 PUMF DFF
288440 T 5YES st GTEEL
291049 Te42 STEEL
2972.0 5.37 STEEL
3030.0 .36 STEEL
3092.0 - G534 STEEL
3160.0 .35 - STEEL
3220.0 5,33 STEEL
3278.0 5433 STEEL
3328‘0 Ge29 STEEL
L 3397.0 5.30 STEEL.
346800 ’ ~.Jo~.6 STEEL
A515.0 TeR9 STEEL"
3576.0 5,27 . STEEL
- 34LFG.0 - Be26 STEEL
3815.0 5,24  STEEL
3934.0 H.27 STEEL.
- A0T4 D 5,22 "8TEEL
4164.,0 S.28 STEEL
S A419.0 Se.28 °  BTEEL
T A660.0 5428 STEEL
- 4897.0 5,28  STEEL
514640 S.25. STEEL
 5379.,0 5.27 STEEL
C5417.0 5,24 STEEL
Hens .00 - Te26 STEEL
- 6092.0 ﬁoﬁl S BTEEL
A£495.0 3.25 STEEL
151
W SUMMFRS AND ASSODIATES;

INC.

" PUMF -OFF AT
CAMPRELL.

£2




TABLE D-6. (gontinuéd)

¥THE TYFE OF READING DENOTES THE TYFE(OF. .
DEFTH TO WATER MEASUREWENT MALE. THESE MAY

BE ANY OF THE FOLLOWING? : :
TRANS= - MEASUREMENT MADE EY f TﬁhNSﬂU[ER IN THE WELL.

THE MEASUREMENT IS THE HkTCHT OF THE wﬁTFR COLUMN o

AROVE THE SENSOR.,

STEEL=  MEASUREMENT MaADE RBY ‘A STEEIL ThFF.

ATR== MEASUREMENT MADE BY AN AIRLINE, : ’

ATRTRAN:= =MEASUREMENT MADE BY hN ﬁIRLTNE COUFLED wITH A
TRANSDUCER . . >

ELECT= MEASUREMENT MAUE HY nN ELECTRIC TAPE. -
ABSOL= . ALL MEASUREMENTS HAVE BEEN CHANGED TO ABSQLUTE IZIEFTH~~
TO-WATER MEASUREMENTS. :

F#THE DEFTH TO WATER I8 THE CALEULATED'DEPTH TO WATER -
FROM THE TOF OF THE WELL CASING» .33 FEET AROQVE THE-
LAND SURFQFF. : R B

THE DEFTH TO WATER BELOW THL YDPrOF'THﬁ CASING IS COMFUTED RY
THE FORMUL &> - i ’ P .

FOR STEEL, DEFTH TO WATER = WATER LEVEL READING -
THE AVERAGE DISCHARGE DURING FUMFAGE IS 51.6 GPM.

ELAFSED TIME 18 TAKEN FROM TO AT 1430 ON 7 - 0CT - 81
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72900 PR
755300
785000
B1H0 0
BAGLO o
B7TO

Y

S 117440
123560
129540

- 135400 1+
1413, oww~.‘
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TABLE D-7. (continued) CoT o

North Observabion well: rume test -~ - S
calouldted addusted timey Harrill’s argument dvawdmwnr'ﬁpeeific‘draw~
»dawn-fgfm) and'swecific drawdawn addustedﬂfov Jaoub s corréctian "'/G)

S DATk ELnPSEn tf** SR q/a G nﬂawe . s /Qi
ocT 81 HOUR -+ (MINY - (MIN)Y .. . g/t' AFT/BFM) DOWNCFT)
B 20! 2.0 1772.0 - . ~0.00 -0+010  © © =0,000
21¢ 8.0  1838.0 . ‘ 0.00 Q020 = 0,000
P2 9.0 1899.0 . 0.00 0,020 . 0.000
L 23 .80 0 1968.0 0.00 - 0,030 0.001
-9 ! B,0 - 2018.0 . : 0.00 . 0.020 0.000
S 18 8.0 L 2078.0 ' 0.00 .+ 0.010 0.000
23 7.0.2137.0° , 0.00 0.020 0.000
3 7.0 R2197.00 04,00 7 04020 . 0,000
4% 8,07 2258.0 ‘ S 0.00 0 0.030 - . 0.001
5 B,0 S 231B.00. 0.00 =i 0.030 0.001
S AYI0L0 2380,0 0.00 " 0.030 . 0.001
78 0,0  2430.,0. S 04,00 . 0.030 0.001
B 0.0.02490.0 .. 0.00. . 0.040 0.001
9 0,0 25500 - ' 0.00 - 0.030 . 0,001
102 0.0 - 2610.0/ - 0,00 . 0,030 . 0.001
112 0.0 . 2670.0 .- 0.00 - 0.040 - 0,001
12¢ 0.0 2730.6 ’ 0.00 . 0.030 - 0.001
138 0.0 2790.0. 0.,00.° . 0,030 .  0.001
143 3.0 - 2853.0 : 0.00. 7 0.030 - 0.001
L 14334,0 . 2884.0.. "3.7000E+00 7.7946E+02 0.00 0.050 . 0,00
158 0.0 2910.0 2.9700E+01 9.7980E+401 ~0.00 . =0.080 -0+ 00
1aT 2.0 2972.0  9.1700E+01 3Z.2410E401 0 0 ~0.00  ~0.130 ~0.00
178 0.0 C3030.0  1L.4970E4+02 2.0240E401 ~0,00 = =0.140 © =-0.00
188 2.0 -3092.0 2.1170E402 1.4606E401 =0, 00" -0.:160 ~0.00
19310.0  3160.0  2.7970E+02 1.1298E+01 -0.00. ~0.150 -0.00
20810.0 3220.0 3.3970E4+02 9.4790E+00 -0.00" . ~0.170 -0.00
218 B.0 3278.0 . 3.9770E+02 8.2424E+00 ~0.00  -0.170 -0.00
21:58.0 3328.0 4,4770E+02 7.4335E+00 -0 00 ~0.210 ~0.00
L R3Y 700 "3397.0 0 S5.1870E402 6.5744E+00 -0.00 ~0.150 -0, 00
10 0318.0 3468.0 5.8770E402 S.9010E+00 -0 .00 ~0.240° -0, 00
- 1t 5.0 .3515.0 4.3470E+02 G.53B0E+00 -04+00 ~0.210° ~0.00
21 640 3576.0. 6.9570E4+02 5.1401E400 -0 00 ~0.230 -0,00
43 5.0 3695.0 8.1470E+4+02 4,5354E400 -0.00 -0+ 240 ~0.00 -
&Y 5,00 3815.0 P,.3470E+02 4,0815E+4+00 -0.01  ~0.260 -0.,00
LB 4.0 3934.0 1, 05376403 3.7335E400 -0.,00 = -0.230 -0.00
A0 4.0 A4056.0  1.17E7E403 IT.4499E400 ~0s01 -0.280 -0 .00
S118i54.0 0 4164.0. ,;.“8n7E+03 3. 2437E4+00 ~0.00 v =0.220. -0.00
163 9.0 J4419.0  1.5387E403 2.8719E+00 «Q 00 0,220 -0.,00
e 2031040 466000 1.7797E+03 2.6184E4+00 -0.00 " -0.220 .  =0.00
1l OF 7000 A897.0 0 2,0187E403 2.428R2E+00 -0 .00 ~0+220 -0 .00
S 414600 H5146.0 «Lbﬁéd?r+o3 “.~713b+oo “0,00 0 -0.250 . ~0.00
83 9.0 H379.0.  2.4987E+03 2 SRATE400 0 =0.00.0 ~0.230 ~9,00
L1270 -5&17‘0,;-M.?367n+03 ? 07. SE400 =001 02600 ~0.00
168 5.0 G5BE5,00 0 2,9747E403 1.9683E4+00 ~Q 00 . ~0.240 . ~0.00
LR 2.0 6092.0 ,s.h117r+03 18968E4+00 “0,01 . ~0.2900 - -0.00
12 0314.0. 6344.0 - 3.4637E4+03 1.831L6E+00 wQOL T =0 270 ~0.00
2345.0  A495.0 - F.6147E+03 1.796BE400 0 -0.00 5 ~0.,250 -0, 00
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(continued) |
IS THE: JACOE CORRFCTIONr S"

TABLE D-7.
- #87 §-Gkk2/2D,

”?, = UBSERUED DEPTH TO NﬁTER éT TIHE T*TREND

“THE . DRAWDOWN 8 AT ELAPSED TIMF T IS CQLCULATED FROM THE EGUATIDN‘

. NHERE TREND= 0 *'ELAFSEﬂ'TIME’+ INITIQL DEPTH*TO—NATER;'

JHE LENGTH OF THE CONTRIBUTING INTERUﬁL OF THE. UELL 18 34
“THE DEFTH FROM ' THE TOFP OF CASING. 7O THE SCREEN IS 4 FEET.

¥kt IS THE TIME THAT HAS" ELAPSED SINCE THE . FUMP WAS TURNEDV

t IS THE ELAFSED TIME FROM NHEN THE FPUMF WAS TURNED ON.

S

W, K. SUMMERYPIND ASSOCIATES» INC,

FEET.

OFF.




APPENDIX D

TABLE D-8.
%uulh Uhrnrvufxun w*ll Pum:

£ S50 5T SR R R s

test - watu

lval data

I AT LERn

HATL

HOUR

- ELAFSEL
(MINUTES)

=165.0Q

S130.0

WInE'wnTER LEUFL

REALING#

READING.
11:45.0
12:320.0

STEEL

"'32 00.,., .

04 '\.\' e - 96
30.0 7 6,49 STEEL
CAX0 0 4ua4 o STEEL
EOVO T -~ BTEEL.

13:58.0 -
14830,0
158 0.0
15313.0
15830,0

?ﬁhmﬁiﬁn;at,Caﬁpbéli 2

168 2.0 92,0 4,58 S5TEEL
S 16129,0 119.0 &+55 STEEL
178 0.0 150.0 6 .45 STEEL
178 1.0 151,20 6442 STEEL
17130.0 180.0 6.47 ~  STEEL
188 5.0 2150 5.48 STEEL.
18130.0 240,0 b.4é STEEL
19: 4.0 274.0 6+ 45 STEEL
19833.0 30%.0 & A5 STEEL
208 0.0 330.0 6443 STEEL
20830.0 2500 6.49 STEEL
21231.0 4210 6.49 STEEL
22¢ 0.0 CA50,0 &.47 STEEL
22130.0 480.0 6,43 STEEL
238 0.0 510.0 6.43 STEEL
23:25,0 525.0 &.41 8TEEL.
8 0t 4.0 574.,0 643 STEEL
03122.0 5920 6.A3 STEEL,
1t 4.0 634.0 6.41 STEEL
1834.0 64,0 6,40 STEEL
21 3.0 693.,0 &.39 STEEL
21370 727.0 &, A2 STEEL
3 7.0 757.0 &.42 STEEL
31E7.0 787.0 .41 STEEL
AL 7.0 817.0 b.42 STEEL
ALI7L0 847 .0 643 STEEL
570 B77.0 4,42 STEEL.
HIXG L0 090 6,42 STEEL
£310.0 940 .0 b.42 STEEL
&340.0 70,0 Y BTEEL
71 6.0 995 .0 6442 STEEL.
8t &.0 1054, 0 b.42 STEEL
P &0 1114,0 6.42 STEEL
108 6.0 1176,0 6,42 STEEL
i1t 7.0 1237.0 6,42 STEEL
128 5.0 1295,0 &,A2 STEEL
13t 6.0 356.0 6,42 STEEL
14 0.0 1410.0 6,42 STEEL
158 0.0 1470.0 Y STEEL
168 2.0 1532.0 6.43 STEEL
178 0.0 1590.0 6,43 STEEL

18t 2.0 1652.,0 &.42 8TEEL
198 0.0 1710.0 L 6.AR STEEL. .
208 3.0 17730 6,43 STEEL.
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TABLE D—8 . (cont.mued) ‘ '
South Observation well’sine test ~~lwater 1ev01 da

s v s ey s b Stre seer stuw fovsdese suis sume sem sws Seec vees dest sver sase neve noce veen puse e
DN NnsTanLTII NI I I I oL It an s I LR g su N un SR Sn an LN an i s na s

- HATE ELAFSED TIME WATERLEVEL TYPE OF% ~ ' - =i :
e - oeT 81 HOURSLUEMINUTES) =1 READING#H READINGﬁ“”"f""HRENﬁRKS

oom mete asen Lare meni 4400 sete = Sevg Sers S100 sarm Sbem Sret  Shm 4208 aumm wees WSS Supe SISO SevE S00Y S PSS S04 fmys SRS 70% 4200 seet SUS Foie SN Sivu By sabe | 4ehS S0wR SBNY SE06 SO VHNE e Fuee | Wesk Sare PONS BURS STIS oDt SHSP 4T Sete Sade Sudh S Sess oY SGL 4ues 400w B2t menw gaee e Sovm

2 soeb sost toxe g e gery gomm save guat mume 043t ates sers e 3 -«.._...........--—-m.:::..-.m::

oot p ey £

'wsa
';iw

8 21t 7.0 1837.0 642 BTEEL -
. 228 5,0 189%.0 6:4074 (STEEL
- 231 5.0 A4955.007 o 6442 /. STEEL
9 0t 6.0 2016.,0 6.38 STEEL.
1t 4.0 2076.0 0 4442 STEEL
C2taS,00 RIRGL0 07 L bedd oo STEEL 0
3t 5,0 2195, 0 6,42  STEEL .
4% 5.0 .2255,0 6,42 STEEL
4 6.0 2G40 e &0ART BTEEL o
51 8.0 2318.0 6,42 STEEL
71 0.0 2430, 0 6,42 STEEL
B 0.0 2490, 0 S 6 A% GTEEL v b
gt 0.0 2550, 0 4.42  STEEL
10t 0.0 2610.,0 6.42  STEEL
C11f 0,0 2670.0 - 4.41 STEEL
121 0.0 2730, 0 4.41 °  STEEL
S 13 0.0 2790.0 b .42 STEEL
14t 0.0 20500 6,42 STEEL ,
5 14130.3 0.0 FUMF OFF
14832.,0 2882.0 642 STEEL FUMF OFF AT
158 4,0 2914.0 6.43  STEEL CAMPRELL #2
‘¢ 161 0.0 - 2970,0 6443 STEEL
17t 2.0 3032.0 b047 STEEL
. 18 0.0  3090.0 6453 STEEL
: 1981240 F162.0 6.42 . STEEL .
201 5,0 3215.0 46,46 - STEEL
21115.0  3285,0 b.44  STEEL
C21155,0 3325.0 4045 STEEL
231 3.0 . 3393,0 6.45 . STEEL
10 0:15.0 - 3465.0 6447 STEEL
* 13 9.0 3519.0. 6.44  STEEL
21 5.0 3575, 0 .43 STEEL
T4t 6.0 3E96.0 643 - STEEL
41 0.0 3810.0 6,43 STEEL
81 4.0 3936.0 beb1 STEEL
10t X0 4053.0 6.47 STEEL -
; 11457.0 4167.0 6.47 - STEEL
1 C16% 5.0 4415.0 6,43 STEEL
, ' 20:12.o~ 4662,0 4.41  STEEL
4117.0  5147.0 4447  STEEL
B112.0 5382,0 6.43 - STEEL
AR 5.0 0 5615.0 . 6.40 STEEL
. 163 B.O  5B58.0 - - - 6.41  STEEL
201 0.0 . 6090.0 6,43 . STEEL
12 . 0318.0 6348.0 6,42  ° STEEL
| DEA7.0 649740 o b.44  STEEL.
. |

O

W.
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TABLE D-8. (continued)

DEFTH TO WATER MEASUREMENT MADE. THESE MAY -
EE ANY OF THE FOLLOWINGS
TRANE= MEASUREMENT MADE BY A TRANSOUCER IN THE WELL:
THE MEASUREMENT 18 THE HEIGHT OF THE. WATER. COLUMN
. ABOVE. THE SENSOR. : e S
STEEL= MEASUREMENT MADE BY a4 STEEL TAFE.
AT R MEASUREMENT MADE RY AN AIRLINE. T
AIRTRAN=MEASUREMENT MADE BY AN AIRLINE COUFLED WITH A
TRANSDUCER ., S
ELECT= MEASUREMENT MADE RY AN ELECTRIC TAFE.
AERSOL=  ALL MEASUREMENTS HAVE EEEN CHANGEI TO AESOLUTE DEFTH-
TO~WATER MEASURENENTS . N

$THE WATER LEUEL READRING I8 THk INSTRUMFNT HFﬁDTNh
MADE TO FIND THE DEPTH TO NhTFR«

ELAFSED TIME 18 TANEN FROM TO ﬁT 1430 ON 7 - OocTr - 81

"‘(,‘E” .
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TABLE D-9.

7

qcnlt?}

hAlk
acT 81

o= 1ons 2ais S1ve 2e0s Sits peen T0es Soms eupu grin sben SepeiEse T ©

&iﬁlﬂb-ﬁﬁ{&?ﬂhluiﬂi>0

T EE Pl VP GD AT e 26 e 2h e S T e

HOUR

11345.0

1232040

13:d8+0

14230.0

1*.)000
15:13.0
15130.0

19133.0
2073
20:30.0
2123

232
232y

£

e e
PO CUNNSNNNYNGNDIDIERD

2

L D I R I B R TR R O

TCUOOCLOTOOCOOTOCCOC

H
81 6.0
Pt 6.0

10 &0

6.0

et
~j
-d
NORNOSRSO

* ¢ ¢ e e e »

14t 2.0
16 900
170 0.0
17 1.0
17130.0
18 5.0
18:30.0
128 4.0

Qe

~g”¥{Q oﬁﬁ
' %htKOQO;ﬁj
0.0

01...»..‘00 ‘

CCOToOCT

UbbEPV$t1UH well vump

A 535;13
SUMINUTES

£ eave yony crgw duss rore wiap s

“16%5:0
“13000
~-32.0
0.0
30,0
43,0
60,0
92,0
119.0
150,0
1510
180.0

215.0

240.0

274,0

FN3.0
33000
360.0
421.0

;545900

L AB0.O

%10.0

G35.0.

CE74,0

592.0
4634.0

4664.0

693.0

7270

FE7.0

787.0

817.0

84740
. 877.0
. 809.,0

P40.0

970,00
96,0

1056.0

11160
117640

237.0
1295 .0

135640

1410,0

1470.0 .
©1532,0
TR0 o

1652,

1710, o‘

17730

We K
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TLME HLFTH TOI
8) < WATERCFT)

“ -aas 4nee t0us Aten Foey s0se Gbes oub abes” -

L@%L - desth

*fﬂ6.44'f
6.57

6,96

L6096
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TYPE UF*
-REANIING

Mt suee’ 0000 Boue sute se0y bene

- 8TEEL
STEEL
STEEL
- 8TEEL
STEEL
STEEL.
STEEL

BTEEL

o

- 8TEEL
D BTEEL
L UBTEEL
S L BTEEL

STEEL.

= BSTEEL
v, STEEL
o BTEEL
o, 8TEEL

STEEL
STEEL. -

. BTEEL

STEEL.

o STEEL .
s STEEL
oo 8TEEL
L BTEEL

w o STEEL
o STEEL
e BSTEEL

S BTEEL
o 8TEELS
 STEEL

STEEL

o STEEL
‘ BTEEL

STEEL

L BTEEL
o STEEL
] v&QTEEL
)+~ BTEEL
T STEEL
- 8TEEL

“STEEL

. STEEL

- BTEEL

o BTEEL
w STEEL
- STEEL

STEEL
- 8STEEL

STEEL:

&l

SUMMERS AND ASSOCIATES

to watvr'

wone sove roes ovee

Fums:

0o Bece 0005 $200 G0ve etms SO0 Simt Gven g Sade Sams S40e S8 Save bues sove

on at Camebell 42

INCY




TABLE D-9.

(continued)

Qoulh Gh“ﬂiVu!TQH wvll

?

?

10

11

12

UAT&
acT 81

HOUR;

21 7.0
22 5.0
230 G0
D 6.0
1: 6.0
2 5.0
3 5.0
A 5.0
41 4.0

PRt et beb fel pet teh b pr b pan j
MW N LT B B R S D L

TE DE 2 T FE B 4 P 2 SL e Be TE Bl v T
P
oF
+*

201
21115.0
215G, 0
23t 3.0
0115.0

1d 2.0
2 5.0
41 &.0
65 0.0
8: 6.0
181 3.0
11:57.0

16 5.0
20012.0
01 6.0
A4L17.0
8112.0
120 5.0
14 8.0
200 0.0
0118.0
2147, 0

m.hPOLH

(HINU)!
183/@0
18950

1928%:0

Tle

\\)

20160

2076, O
‘.’1 .X\J N

2195.¢
2255 ﬁ
2oL, D
23180
2430, 0

2490,0

2050.0
2610.0
26700
2730.0
Q70,0
2830.0
2880, 3

2882.0

2914.,0
2070.0
3032.0
3090.0
3162.0
3215.0
3285.0
33250
3393.0
346%5,0
3519.0
3575.0
34696.0
3810.0
A936.0
*4053.0
4167 .0
441%.0
44662.0
48%96.0
5147.0
5382.0
S615.0
G858.0
6090.0
6348.0
6A97 .0

Fer

TEFTH TUB
WATERCFT)

sars amet save sah seen ppes sren wet gacs

FUMF

Letd erza

TYPE: UF*
.hEthNG

ovos 2be_gner wse oo soes sre

STEEL
STEEL.
STEEL
- STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEIL
STEEL
OFF
STEEL
STEEL

CBTEEL

STEEL
STEEL

‘STEEL

STEEL

- STEEL
- STEEL.

S8TEEL
- STEEL
STEEL
STEEL
STEEL
STEEL
STEEL

- STEEL

STEEL

- STEEL

ATEEL

- STEEIL.

STEEL

¢ 8TEEL
- 8TEEL
. STEEL

STEEL
L 8TEEL

S STEEL

XTHE TYFE OF READING DENOTES THE TYPE OF-
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'TABLE D-9. (continued) : ... - ‘o v : .
, HEFTH TO NATER MLASUF.);MFNT MMIE 55THESE MAY. . e e
. e . BRE ANY OF [THE FOLLOWING: 7
éﬁ‘ﬁ# Lo TRANS*' MEASUREMENT: MADE RY A TRANSDUCER IN THE UELLu
o o T (0L THE MEASUREMENT IS THE HEIGHT OF THE MATER COLUMN
e ABOVE- THE BENSOR -~ -
o ”TEELm MEASUREMENT: MADE RY A STEEL TAPE.
Ce AIR:= MEASUREMENT: MADE RBY AN AIRLINE. g
o ; MRTRAN =MEABUREMENT MADE ‘BY AN AIF':LINE COUFLED wITH, A
BRI HTRANSDUCER - (R '

fffFlkCT«g,ﬁFQSURFMENT,MAHF RY AN ELECTRIC TAFE . o :
o ARBOL= . ALL MEASUREMENTS HAVE REEN CHANGED TO ABSOLUTE DEFTH~§
G TG—UAT&R MEASUREMFNTSo .

ltfHE,nEhTH TO. WATER IS THE CALCULATED DEFTH TO NATER
FROM THESTOF.OF THE WELL CASING» .2 FEET ABOVE THE
LnND SURFACE.. e '
. THE. DEFTH. 7O thFR BFLOU THE TOF OF THE CASING IS COMPUTED BY
THF FORMULA»:
y an &TEFL; DEFTH NO NATbR = WATER LEvEL REaanG'Afﬁﬁ.
o 73700
TUF hUERAGE DI&PHARCE nuanr PUMFAGE 18 52 GFH. A ”;
ELAFSFD TIMF tq TAhFN FROM TO AT 1430 ON 7 - OCT - 81
. ' ’Lt' ‘
2 I
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TABLE D-10.

caleculated adiusted times
an«i ..ﬂ"’ @

'down

ocT

7

P ONMNONOOD IR = G OW NN UED B OIo RNy

(@ /(«)

81
2:20.0
13:58:0
14130.0
132 0.0
15:13.0

158300

1463 2.0
16329.0
173 6.0
17t 1.0
172:30.0
18 5.0

18:30.0 7
S1e

4.0
191330
208 0.0
20:130.0
21:131.0
223 0,0
22130.0
23 0.0
a.{3 Jfo
0! 4.0

4 ryey 0

L A

4,0

s}
-4

OO OO0 oD

0
-

-

N Wl

S =
SCHEENDINID O ONN NNN N L

v & e e v e e o+ e @

PO Be HE O P e BE FP O3 G TP Fh PE e TP G P SF L 46 Be +h 90 GE 4O G G

1

1

1 + O
1 0
1 .0
1 «0
1 2.0
1 0.0
1 2.0
1 0.0
2 3.0
2 7.0

IH‘\ Y&
HOUR:

South Observation well sume

ELAF

30.0
43,0
60.0
P2.0
119.0

130.0°
15140

180.0
215.0
1240b0
274.0
-303.0

330.0 -

3600
4321.0
450, 0
480.0 -
510,0
535, 0
57440
592, 0
634,0
664 .0
693.0
727.0
TE7 O
787 .0
817.0
847.0
877.0
909 .0
94040
$70.0
994 .0

105640

11140

117640

1237.0

1295.0

13%6.0

1410.0

1470.0

1532.0

1590.,0

1652.0

1710.0

1773.0

1837.0
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- 8/0
AFT/GFM)

T 1 oo dmi ‘Svor domaUen dene oie dasy  Sees Guee eree Geve Seme Wi M08 semt oo

“INC.

test —- 00
drawdownsy
Ja(uh o cnrventlon

srecific draw~-

\"'/u)

o Yo fagn Tagt TITH SU5F 1030 TS DN 1N 1N 43

CDRAW~

" DOWNCFT)

- =0.470
T —Oou 0'
=0 430

.'”00380

~0.410

‘h90?31Q  
0,540
“0. 490

~0.480

-0.500

~-0.510
~0.510
-0.530
~0.470

ol =0, 470

~0.490
=0 530
”00530
=0« 5G0
~0.530
"0 (] 530
"'00550
~0.340
0570
~0.¢540

-0e540

=0 e 350
-0.540
0530
=0540
~0¢540
~0¢540
~0 540
“00540
—0.540
-0 + 540
-0.540
~0.540
~0.+340

~0+540 .

-0+ 540
~0eH520
”0.430
=~0e530
T =0e540
-0+540
~-0.530
~0¢540

o8- /ﬂl
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" 'DATE ELAFSED 5/Q DRAW- S’ /Q%
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S 0 198%.0 -0.011
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TABLE. D-10. (cont:.nued) , , o ,
ﬂS' I8 THE JACOR. CDRRECTION:‘S’ = G-=GRR2/20. , ," ' ' o
~THE- DRﬁNDONN S AT ELAFSEDl TIME T’ISJCALCULQTED‘FROM THE\EGUATION: &‘)

§ = OBSFRUED DFPTH TO HATER AT YIME 1 TREND ’
WHERE - TRENDw 0 ¥ ELAFSED TIME + INITIAL DEPTH*TOFUATER; 

THE LENGTH OF THE CONTRIBUTING INTERVAL OF THE WELL IS 71 FEET.
" THE DEFTH FROM THE TOF OF CASING TO THE SCREEN IS 4 FEET.
¥kt IS THE TIME THAT HAS ELAFSED SINCE THE FUMF WAS TURNED OFF.
t IS THF ELAFSED TIME FROM WHEN THE FUMFP WAS TURNED ON.
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APPENDIX E
CHEMICAL ANALYSIS OF WATER
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APPENDIX E.
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. ' APPENDIX F

VERTICALLY AVERAGED HEAD

We define the vertically averaged hecad as follows:

2 (4>

— (42
hx,y) = | h(x.y.X)dZ/J dz
2 ’ 4
g (22
= | h(x,y,z)dz
where'
AZ = 2, - Z,,
H(x,y) is the vertically averaged head,
h(x,y,z) is the three-dimensional head distribution,
z is the variable in the vertical, and
2,2, arc the limits over which we find the

average valuc of h(x,y,z).
E(x,y) always lies between h(x,,yl,z,) and h(x;,¥:,2;) .

Most ground-water systems, because they are three-
dimensional, exhibit substantial head variation along verti-
cals (2z). The most variation occurs in recharge and discharge

areas.

For illustration purposes, figure 1 shows a possible
head distribution in one cross section. It also shows a
graph of the head at the water table and the averaged head
in the vertical. [Any two-dimensional (z,y) model of this
.éystem of necessity would generate the average head (h) --
not the head at the water table.]
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APPENDIX G

ESTIMATING THE OPTIMUM AND "FIRST-YEAR"

YIELDS OF A WATER WELL
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APPENDIX G

PR T T 2

~ ESTIMATING THE OPTIMUM AND "FIRST-YEAR".

. By W.K. Summers .- -+, .-

DEFINITIONS

The optlmum 1nstantaneous yleld of a water well is the dis-
o mdy o

charge that occurs when the water enters the well at the maxlmum

B4 ‘v

permissible velocxty.i The "flrstfyear" yleld of a well is the

L4 b RE A 4
volume of water the well w1ll produce 1f it were to pump con-'

METi A e

tinuously for 365 days. We use "screen" for the 1nterva1

hthrough which water enters the well. the lnterval may actually

[N

be open hole,: perforated casing,. ca51ng w1th torch—cut slots,

3 ; it

w1re~wrapped screen, or any other structure.f "Screen“ lets

Wil B

us avoid repeated use of phrases such as "contrlbutlng 1nterval

of the well".

PRSI A Do e 4 S

REUAEEE O S R Ay KEIIES AL SLEETETE

PURPOSE AND SCOPE

ThlS paper (l) presents equatlons for (a) estimatlng the

3

' optlmum 1nstantaneous yleld (and the assocxated drawdown) at any

ERh e

po;nt in time after pumping beglns, taklng well losses into
account, and (b) estlmatlng the “flrst-year" yleld, and (2)
alscusses br1efly the concept of max1mum perm1s51b1e entrance

velocxty.
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NOTATION 7,
We use the folloﬁing notatioe ie oﬁr analysis: f | S \si
a - is the\erea\of'opénings per foot of screen'
through which water enters the well (ft2/ft), ‘
d is the length of the screen (ft),
Ho i the initial (pre pumplng) depth to the
bottom of the screen from the water 1evel
" in the well (ft), ‘ T
0 rtiehﬁheyoptlmum dlscharge rate&(gpm),e
b' 15 the optlmum dlscharge rate (ft’/sec),
6 éVié—Ehe arlthmetlc mean dlscharge durlng a\'
- pumplng perlod (gpm), | | )
| f;é is the well raduis (ft), c
s is the drawdown (ft), 4
s is the coeff{cieht ofﬁstbfe§e,
“tfi'is the time (days),‘; -
T is the‘transmissivity (gpd/ft),
A is the velocity through the screen
openings (ft/sec), ahd B
'Vi is the volume of water pumped durlng a glven
r.utlme interval (gallons) ' | ‘
gi;‘
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. In opr:aﬁalysispwexassumeJthat‘Theissian conditions apply.

,\{Qfethesehythe;mostyimportant*isfthatiT:remains“approkimatély f

3;constant,during_theapﬁmping period.) =

'3 .

‘iz;.Igjtheépumping_water'level,isfabdve-ththopfof*thefsCreen

of ‘a pumping well (Hyp-s24).

. v = Q'/ad; ft/sec .

or

 “expressing Q' in gpm gives T '

(47 Q@ = 448.8vad

e D
{

(1)

(2)

In many cases %he'pumﬁiné'leﬁeiféiffhé 6p£imﬁm“bdﬁpih§ rate

will be below the top of the screen. The screen lehéthJéfJEﬁe“

well“thenfbéCOméskﬂo;s?fatﬁéf{thhn§d.gv§6 we have the maximum

‘discharge

Q = 448.8va(H,~s)

‘However, we also know that for many wells

i ige="BQ + CQ?
where V

: = ..]_'.lé..'_q w‘ “u ,
B ‘ T "ru? /u du,
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If we know v, a, 4, T, t,/r,, S, and C for the case wheré
the pumping level is above the.screen we solve equation (2) and
thepiesfimateﬁs_using equation (4). However}-for'the.caSe'Whéte it
the pumping level is in the screen,;équations-(B) and (4) become
v two equations with¢two ﬁnknowns.v Substifuting {4) in (3) and
rearranging terms we get

448.8vaCcQ? + (448.8vaB + 1)Q - 448.8vaHy =0 (7)

So

- —(448.8vaB + 1) + /(448.8vaB frl)‘f‘4(448f8vac)(-448.avaﬂa)
'2(448.8vaC) (8)

Q

In this ;ase_weAsolveﬁequatiQn,(8):fpr_Q,,we then estimate s using
equatioh (4).

“ﬂrvTheSe procedures give’an,estimate of the instantaneous g
optimum Q and resulting s at time t. The total dischérge (V) for 'E
:;he time period t, to t, is then
v = U5? 0 at) x 1440 | ) _ - (9)

We obtain the first-year yieid by setting t;= 1 and t,= 365 days.
The average discharge rate is: |

Q0 = V/(ti1-tz) 1440 ' (10)

ENTRANCE VELOCITIES
Presumably the velocity at the exﬁerior screen -face is.the
fastest that the water achieves in moving through the rocks to°
the well. The ideal approach velocity is the one that is pre-
ceptibly less than is necessary to produce turbﬁlent flow in
ihe rocks near thé well. That is, the Reyﬁolds Number (NR) for

’the water-rock system near the well should be less than 100.
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'LFbr*grbﬁhdiwatéf;;Nkiiio?bv;~Where'D’i3~£he conduit diameter in

feet,‘and v is the velocity in feet per_second.”BebéuSe,ﬁét<

N= 100, v = 10"3/D, the diameter of the conduit controls the

estimate of the optimum entrance velocity. Faster velocities

-are permissible in small-diameter cofiduits than in large-diameter

“conduits.'” o ‘for flow through fine-grained rocks with intergranu-

lar pore diameters of ‘0.1 mm (.0003ft), the maximum permissible

53veloéit§?wcu1d'bé7abduﬁf3 ft/sec:f“%heféas fdr.flOW*thrOhgﬁf*‘

“‘coarse-grained rocks with ‘dntergranular pore diameters of 5 mm

(‘Ozft)vlthéﬁmaximﬁmipermiésiﬁlé velocity would be about .05 ft/sec.
Fractures and solution features may give‘rise-ﬁdilafgerﬁéondﬁit
diameters ahd even ‘slower ﬁaxiﬁhM’ﬁérmiSSible"véIOCitieSf

| The maximdm*ent%éﬁpévVeloéityfdepehds upon well-site condi-

tions. Dril1ing¢theﬁwellg¢anfcause-changesain/the;porosity char-

"acteristics of theg:pcks:ngafﬁthe,wel}zbo:e_andwthéubore may Cross

water—yieldingArocks,pf;diversewporosity;characteristics. So in
practice we may not be able--on the strength;of;the,data in hand--
to determine. the maximum permissible velocity at, the, screen.

. .:Johnson, Inc. (1975, p.193) suggest that the maximum screen-

'éntfance'veloCityVShould be less than or equal to.0.l ft/sec,

because.experimental evidenqg*indigatgsfthatpfpriwirefwrapped

screensh,thiS‘mihimié§5Pf*r;fiéf.¥u~fkmx~
(a)’frict;on~losses,Qq_g R

(b) the ratejofﬁincrﬁStatiOnlgﬁpd;«~
4(c) the rate of~C6rfpsioqﬂgi ¢};

LIET Y

Our experiencqain_determinipg.the.optimum;yieldS;of wells of

all sorts using 0.1 ft/sec as the optimum entrancegyelo¢ity in-
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dicates that the 0.1 ft/sec is .an acceptible value to use in day

tb,day practice. -

e - . DISCUSSION .

- Application

The proéedure,outlined.above,requixesVthe results of a siep
pumpihgvtest on the well_fbr which the optimum and "first-year"
yield is to be estimated.rrThese,tests,generally'provide T,and c.
With an observation well during the,sgepitest.s may also be meas-
ureéﬁ bﬁt if no data.on § are availablejua,reasonable estimate
of'S~canfbe‘made,by\either _ R ,

(1) assuming that S = d x §_= 4 x 10 S/ft

. {where S_ is 'the specific storage), or . ... .

. (2) assuming that § = S_,= .05 for rocks with '

y
intergranular porosity or sy= 005 for
rocks with fracture porosity (when Sy=
specific yield).
These assunptions are reasonable, because order-of-magnitude
" errors 4in the estimates of S produce less than 20 percent error
in estimates of Q and s.
We can estimate a in three ways:
(1) frqﬁ the construction records ‘(the -
specifications for some louvered casing,
mill-slotted caSing, and1wire=Wrapped or
plastic screens give a),
(2) from television surveys of the well, ‘or

" (3) from the pumping-test data.
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-with confidence. .

To use pumping-test data to determine a, solve equation (8)

by trial and error. Use as constants for the equation the values

determined from the test and the last t of the pumping period.

Then, assume a value for.a and solvé for Q; if the computed Q
doesn;t agree with the observed Q, change a appropriately and
solve for Q again. Repeatlunfil the chosen.value of a produces
abcomputed Q approximately equal to the observed Q. Then check
the validity of all computed parameters by solving equation (4)
fqr s; if the s computed for the test approkimately equals the

observed s, predictions of the instantaneous optimum yield after

one year of pumping and of the "first-year” yield can be accepted

Reservations ... o ")

The procedure for estimating optimum yields and "first-year"

- yield presume Theissian conditions. Thus, the impacts of nearby

pumping wells and hydrologic boundaries are excluded from the

predictions. To.refihe the predictions taking these factors into

‘account may require geologic or hydrologic mapping, an inventory
' of nearby wells, or site-specific additional information. More-

" over, because the major Theissian assumption is that all water

came from Storage; 1ong-term'estimates of V.may be too small

becausgfthéy?f?@lkﬁgsaaeqhatelyﬂﬁake5;96Q§;ge‘into account.

SN
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aepENDIX o
Determination of Aquifer Para'met"ers"from;
Step Tests and Intermittent Pumping Data

by Yiiksel_ K. Birsoy and W. K. Summers

| M@d |

@from the March-April 1980, Volume 18, Number 2 issue of Ground Water
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