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Summary Memo of Record for NS5a;
Pumping from the Culebra Outside of the Controlled Area.
Michael Wallace

Recommended Screening Decision:

NS5a is recommended to be screened out on the basis of low consequence.

Statement of Screening Issues:

Concerns have been raised that a well pumping from outside the Controlled Area (CA) in
the Culebra conld increase hydraulic gradients to the south, thereby speeding up
groundwater flow velocities in that direction, thereby increasing releases to the accessible
environment (AE).

Approach, Discussion, and Results:

From a regulatory standpoint, we are to consider the possible impacts on performance
from any existing pumping activities as well as any planned (near future) activities,
propagated out to their expected lifetimes. Although there are some wells that tap into
the Culebra to the west-southwest, they are a significant distance away, and they will
have no observable effect on performance, due not only to their distance and low
pumping rates, but also to the low permeability zones that lie between the waste panel
area and the LWB in that direction. The nearest Culebra well to the south of the LWB
is the Engle Trap Well (also known as the Ingle Well), approximately ten kilometers
away (see Figure 1, also Cooper and Glanzman, 1971).

There are no plans for additional water wells in the area of concern south of the LWB
for any unit, including the Culebra (Daley, 96). Numerous other sources of fresher
water are more readily available, lending assurance to this projection (Daley, 96). For
example, there are freshwater pipelines nearby, which are used to supply water to the
potash-mining operations and to WIPP (see attachment #1, BLM map). These
pipelines are used by ranchers in the area as well. Also there are shallower sources of
fresher groundwater, relative to the Culebra, such as the Dockum and the Dewey Lake.

The Engle Trap Well is windmill driven and is operated only intermittently. The
estimated pumping rate averaged out over a year is 0.5 gallons per minute (gpm)
{Beauheim, 96). This well has been in operation since 1931. As this well is near the
Iower corner of the PA SECOFL Culebra regional groundwater model, its effects on
performance, if any, are already implicitly accounted for in the analyses. That is
because the regional model uses external constant head boundary conditions, in
conjunction with transmissivity distributions to calibrate to hydraulic head histories
throughout the enclosed region. Through this calibration, the bottom boundary
conditions act as a surrogate, in part, for the well pumping that goes on in that area.
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In any event, the impact of this well on flow velocities in the WIPP region is nominal.
A simple approximation of the impact was conducted using the Theis equation. The
equation predicts head changes over time within an infinite homogenous isotropic
confined aquifer of constant thickness at any radius from a well pumping at a constant
rate. It has the following form:

2 3
s=L 0577216 tnutu-t_+ % _..
A4aT 2.2 3.3

where:
_4Tt and

s = change in head, hy - h, at a radius r [L]. s is also termed ‘drawdown’
h = hydraulic head [L]

Q = pumping rate [L*/T)

T = transmissivity [L*T]

r = radius [L]
S = Storativity []
t = time [T}

The equation was used to predict/estimate drawdown due to pumping from the Engle
Trap well at a rate of 0.5§pm for various periods of time, from 50 years to 10,000
years. A value of 10™ m”/s was selected as the most representative transmissivity value
from the suite of transmissivity fields developed for the PA, in that area (Lavenue, 96),
The drawdowns were calculated for two positions. The first position, 11, represents the
distance from the point on the southern LWB that lies on a straight line connecting the
center of the waste panel area to the Engle Trap well. That distance is approximately
11,265m. The second position, r,, represents the distance between the center of the
waste panel area and the Engle Trap well. That distance is approximately 14,162m.

The difference between the two drawdowns, divided by the distance between them,
(81-82)/2897m (at any particular time}), can be intrepreted as the contribution of the
Engle Trap well pumping to the overall hydraulic gradient driving flow from north to
south between those points. Table NS5a.1 summarizes this information.

Figure 2 shows a sample head contour map from the PA realizations. In the vast
majority (if not all) of the realizations, heads in the panel area stay in a narrow range
between 915 m and 925m, while heads near the Engle Trap Well are almost always
905m. The total hydraulic gradient across this region can therefore be generally
approximated to range from 0.001 to 0.0007 (m/m), depending on the particular T-field
realization used in the PA.
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Table NS5a.1 Estimation of Drawdown-Induced Gradients (due to pumping from
Engle Trap well) Across a Portion of the WIPP Site.
R L Cot{years) . oo
50 100 1000, 10000
uy= ; 0.004021{ 0.002011; 0.000201] 2.01E-05
uz= ; 0.006355| 0.003178; 0.000318: 3.1BE-05
drawdown at L‘{Vl? sy= | 0.124062| 0.141409; 0.192156] 0.256843
m

drawdown atis,= | 0.112632] 0.12985| 0.18767] 0.245455

center of Waste
Pansl Area {m)

(51-82)/2400m = 3.95E-06] 3.96E-06{ 3.95E-06| 3.97E-06

This calculation indicates that the contribution to the southerly velocities made by this
well pumping for 100 years would be no greater than 0.6%. In other words, for cases
of the PA in which flow is to the south in the Culebra, less than 6 thousandths of the
magnitude of the average velocity can be attributed to the pumping by the Engle Trap
well.

A similar percentage would be obtained if only 60 years of pumping (the current
history) were considered.

Summary, Conclusions, and Basis for Screening Decision:

Concerns have been raised that a well pumping from outside the Controlled Area (CA)
in the Culebra could increase hydraulic gradients to the south, thereby speeding up
groundwater flow velocities in that direction, thereby increasing releases to the AE.

The nearest down-gradient well from the LWB was identified. That well was in close
proximity to the 2-D Culebra regional groundwater flow model southern boundary,
which was a constant-head type. That well also has been in operation for
approximately 60 years. Considering the low pumping rate (a windmill well), and its
proximity to the constant-head boundary, it was concluded that the current model
already implicitly accounts for the effects of this well.

An additional analysis was performed to estimate what the relative effect of the
pumping-induced gradient is compared to the gradient resulting from the imposed
boundary conditions. As stated, all other things being equal, this gradient comparison
is essentially the same as a velocity comparison. It was found that less than 6
thousandths of the magnitude of the average velocity can be attributed to the pumping
by the Engle Trap well.

As this pumping is already implicitly accounted for in the current PA, and as it has an
insignificant impact on velocities in the WIPP area, this issue is recommended to be
screened out on the basis of low consequence.
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7-8-96
Michael Wallace, Dept. 6849 (RE/SPEC Inc.), MS 1328

Log of phone conversation with Steve Daley, U. S. Bureau of Land Management
(BLM), Carlsbad, NM

phone:505-887-6544

I inquired about stock wells in the WIPP vicinity that pump water from the Culebra. I
was specifically interested in such wells that lay to the south of the LWB. I also asked
if there were any plans submitted by anyone to the BLM to develop new wells that
meet this criteria.

Steve responded that there are no plans for additional wells in that locale. He stated
that there are not likely to be any plans in the future either. He attributed this to such
factors as 1: ample supplies of fresh water (for stock watering purposes) are readily
available from pipelines that criss-cross the area which currently serve ranchers, potash
mine companies, and WIPP. This water is piped in from the Lovington cap rock, part
of the Ogallala aquifer to the east. Also 2: The salinity of the Culebra in that area is
such that it is only marginally suited, if at all, for stock watering. Shallower aquifers,
such as the Dockum, or Dewey Lake have water of better quality.

Steve referred me to a USGS report by Cooper and Glanzman, 1971, which had data on
stock wells in that general area.

SWCF-A:1.2.07.3:PA:QATSK:NS5a 7 11/21/96



7-8-96
Michael Wallace, Dept. 6849 (RE/SPEC Inc.), MS 1328
Log of conversation with Richard Beauheim, Dept. 6115, MS 1324

Rick told me that there are no stock wells within 2 miles to the south of the southern
LWB that pump from the Culebra. The few stock wells within that limit pump from
the Dockum or Dewey Lake aquifer.

There was an old windmill-driven well within that proximity (near T23S, R30E, sec.7),
that pumped from the Culebra, but it has not been in operation for several decades.
Apparently it was abandoned because the pumping rate was (oo low to support stock
watering.

The nearest well to the south of the southern LWB that pumps from the Culebra is the
Engle Trap Well, also known as the Ingle well. It is windmill driven”, used for stock
watering, and probably pumps at an annual average of 0.5 gpm.

* this is confirmed by Cooper and Glanzman, 1971, table 2

SWCF-A:1.2.07.3:PA:QATSK:NS5a 5 11/21/96



10-25-96

Log of phone conversations with Susan Brett, U. S. Bureau of Land Management
(BLM), Carlsbad, NM

phone:505-887-6544

Linquired as to the status and ownership or leaseholdership of the Engle Trap Well.
Susan told me that the well is on State land, but the well is in their records. The BLM
has an activity there in which they are attempting to compile information on stock wells
in the general area, but it is a low priority activity, and results are not currently
available.

She provided me the name of the owner and his phone number:

Jimmy Richardson, 505-885-6175

I later tried to call Mr. Richardson. I left a message on his answering machine, but he
did not return the call.
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Calculations

mgw, 7-10-96, NS5a: Pumping from the Culebra QOutside the CA
companion worksheet to the SMOR
calculation of NS hydraulic gradients
due to drawdowns caused by pumnping constantly at the
Engle Well, several miles south of the CA boundary.

governing equations (see SMOR for details)

f

o 0

s=—=_| 0577216 - Inu+u-->
AnT 2

2

c:\data\sidebar\ns5aljccalc1.xls

r1=(m) S= 2.00E-05 T=(m"/s) 1.00E-04
r2=(m) 14162
t (years)

50 100 1000 10000
U= 0.004021} 0.002011) 0.000201| 2.01E-05
U= 0.006355| 0.003178| 0.000318| 3.18E-05
§1= 0.124062| 0.141409| 0.199156] 0.256943
S2= 0.112632] 0.12995| 0.18767| 0.245455
(51-52)/2897m = 3.95E-06| 3.96E-08| 3.96E-06| 3.97E-06

notes:

Q=(m~/s) 3.15E-05
(approx. 0.5gpm)

Theis equation used. Well function truncated after 5th element of series.

r1 is the distance from the southern LWB to the Engles well.
r2 is the distance from the waste panel area to the Engles well.
The distance between the waste panel area and the southern LWB is approx. 2897 m.
The term: (s4-s3)/2897m is the hydraulic gradient from the waste panel area

to the LWB induced by the pumping at Engles well assuming

the particular pumping rates at the particular times.
The 'undisturbed' base gradients across that area range from .007 to .001 m/m.
The expected pumping rate; Q=0.5gpm, source R. Beauheim, 96
T, transmissivity, selected as representative from latest suite of Transmissivity Fields
generated by M. Lavenue for 96 PA (Lavenue, 96)
S, storage coeffient from 92 PA (WIPP PA, 1992, 93)
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Glossary

existing states, or present states; Physical conditions about the WIPP site, including
the subsurface, as they currently exist. This includes conditions (such as hydraulic
heads in the saturated zone) that may be currently influenced by human activities in the
area, such as petroleum or potash resource development.

near future states; Physical conditions about the WIPP site, including the subsurface,
as they are expected to evolve up to the completion of any resource-development
activity iniated (i.e., for which a potash or petroleum lease exists and an application for
a resource-development permit has been filed with the State and/or the BLM) as of the
date of sealing of the WIPP shafts, if the activity could affect physical conditions
important to performance of the WIPP. This definition does not include conditions
resulting from any leases (and resulting development activities) that may be granted in
the future.

Juture states: Physical conditions about the WIPP site, including the subsurface, as
they are expected to evolve in the absence of resource extraction activities initiated
subsequent to the date of sealing of the WIPP shafts, except potash mining

Names of Participants:
Michael Wallace Dept. 6849 (RE/SPEC, Inc.) MS 1328

Dates Analysis Conducted:
Summer, Fall, 1996

Plan of Work:

A set of screening analyses have been performed to evaluate the sensitivity of the WIPP
repository performance to the following FEP:

FEP Screening Issue NS5a: Pumping From the Culebra Outside of the Controlled Area

This records package provides background information on the process used for conducting
the screening analyses and summarizes the scenarios considered, identifies the computer
codes and input and output files used in the calculations, and describes the performance
measures that are used to help establish FEPs screening decisions. The statement of
recommended screening decision for the FEP is provided in the attached Summary Memo
of Record.

Planning Memos of Record:

The Approved Planning Memo of Record is provided on the following two pages.
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NS-5a: PUMPING FROM THE CULEBRA OUTSIDE OF THE CONTROLLED AREA
Planning Memo of Record

TO: D. R. Anderson
FROM: M. Wallace

SUBJECT: FEP Screening Issue NS-5a

STATEMENT OF SCREENING ISSUE

Concemns have been raised that a well or cluster of wells pumping from the Culebra outside the
controlled area could increase the north-to-south hydraulic gradients, thereby speeding up groundwater flow
velocities in that direction, and increasing releases to the accessible environment.

0Oil and gas operations in the areca might lead to the Culebra being exploited as a source of fluid for
water flooding operations. It may be possible to argue that the Culebra is not a desirable candidate source
for such water and currently it seems likely that it could be entirely ruled out. This is being addressed in a
separate SNL/DOE effort. The results of that effort will dictate whether it is necessary to give this
screening issue further consideration.

Other pumping, such as pumping for municipal or stock watering purposes cannot be entirely ruled out.
Yet their impacts are expected to be far less than the potential impact of pumping for oil and gas production
would be.

APPROACH
Calculation Design

The location of pumping that could lead to the fastest travel times to the accessible environment would
be just outside of the southern boundary of the controlled area, in the middle of the high-transmissivity (T)
zone that extends into the controlled area close to the proposed radionuclide release point. Placing the
pumping within or ‘behind’ any lower-T zone would obviously not increase velocities to the accessible
environment.

Currently, the likely maximum sustainable purnping rate in that high-T zone, for any particular well
would be on the order of only 20 gpm (Beauheim __). The limiting case would then be drawdowns severe
enough to dewater the Culebra. Therefore it makes the most sense to approximate the effects of pumping
through a constant-head term in the pumping location. The value of head assigned there would be bound by
being set equal to the elevation of the bottom of the Culebra at that position. Aliernatively, a sink term
equivalent to 20 gpm could be applied at that location.,

The basic model setup and grid would be identical to the setup defined for the areal 2-D model part of
screening issue NS-8. The boundary conditions, however would be implemented in the same manner as
was done for the series of calculations in the 1992 performance assessment. In other words, the heads along
the model boundary would be representative of current head levels, not of the land surface elevations.

This setup would be used for the suite of 70 T-field realizations.

PMR_NS-5a 1 May 23, 1995
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. Resource estimate for NS-5a: PUMPING FROM THE CULEBRA OUTSIDE OF THE
CONTROLLED AREA

Michael Wallace: 80 hrs. Rebecca Blaine: 40 hrs. Tech Reps 20 hrs,

. old 4

PMR_NS-5a 2 May 23, 1995
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Documentation of Changes from Work Analysis Plan:

In the work analysis plan (Planning Memo of Record) calculations using SECOFL2d were
planned, in which hypothetical wells were to be considered, placed at worst-case locations
and withdrawing water from the Culebra at worst-case rates.

Since that memo was written, 40CFR was released by the EPA, in which the guidelines
stress how the PA would address future states (see glossary section). Under those
guidelines, relevant to this issue, PA is to consider only existing activities propogated out
to so-called near-future conditions. And, PA is to consider only existing and currently
planned activities propagated out into the so-called future-states time period.

Therefore, hypothetical wells, pump rates, and positions are not considered. Instead, the
SMOR describes how existing activities were identified and that there were no planned
additional pumping activities. Then reasoned arguments, supplemented by a simple non-
model calculation were presented to screen this issue.

Software:
Title and version of software used:

date wpo#
Spreadsheets
Microsoft Excel Ver. 5.0¢ fall, 96 na
Plotting and Data Presentation
Packages
BLOTCDB Ver. 1.37 summer, 96 WP021260
6-4-96

Pointer to SWCF Records:
A copy of the Grade X code is available in the Records Center. Other codes have been

archived by Department 6351, Computational Support, on the following tapes: F95074,
F95080, F95654, F95714, F95738, and F95081.

Computer platform;

All codes other than the Spreadsheets and Plotting and Data Presentation Packages were
run on the WIPP Alpha Cluster, open VMS Ver. 1.5.

Spreadsheets and Plotting and Data Presentation Packages (other than BLOTCDB)were
run on a Gateway 2000
Operating System, Windows 95
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Documentation of deviations from baseline data set, including rationale:

A primary purpose of this fep was to explore the need for incorporating new data and/or
concepts into the next round of PA calculations. Therefore, there are deviations from the
baseline data set, by necessity. See Summary Memo of Record (in this Records Package)
for the related documentation and rationale.
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Attachment #1, USBLM Surface-Minerals Management Status Map Jal
Quadrangle, New Mexico — Texas is an oversized map and cannot be scanned.
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A16

10mes, and & group of houses at the Pecos turbine sta-
ion of the El Paso Natural Gas Co. ,
To accurately determine the water level, well depth,
‘apacity and condition of the pump, casing size, and
«ther aspects of some wells in the proximity of the proj-
ot site, pumping equipment was removed from the

TaBLE 2.—Records of wells

\rner of name: The owner of, o name used for, weli at time of wisit.

Atitude; From topographic maps.

yeplhs: Reported depihs are giren to the nesfest fool: measured depihs are given 10
the nearest 0.1 foot, P, pumping level.

yipmeter: The dismeter of the casing, of the mean diameter of the hole, if uncased.
{easuring point; Epb, edge of pump bose: Ls. iand surface; Tal. top of air-line flange:

~ap. 1op of sceess pipe: Te. op of vasing: Teb. op of conerete block: Tem. tapof metal
eaver, Tpc, oD of pipe clamp: Tpp, 10D of pumnp pipe: Twe, top of Woad cover.

HYDROLOGY OF NUCLEAR TEST SITES

wells for insertion of measuring devices and for inspee-
tion of the pumps. Fifteen wells, including nine within
a 5mile radius of the test site, were investigated in
this manner during March and April 1959. Specific
data on the 67 wells investigated are given in table 2.

Water samples were collected to determine the chemi-

in the Project (Fnome area

Pri: lower member of the Rustler: Pre; Culebro Dolomite Meraber
te Member af the Rustler: Rr. rocks.of Triassic
robable Quaternary and Tertiary age; Qg Ga-

G eplagic source:
of the Rustler: Prm: Magenta Dolomi
nge; QT u, undifferentiated rocks of
tina Formation: Qai, Quaternary sluvivm.

Type of pump, power, and use: Pump designations: T, turbi
Power designations: W, windmills: Ic, internal combustion
. domestic; I, irmigalion; In. industrial; N, nene.

Remarks: Name enciosed in quotstion rourks is loeal name of well. CA. chemical
analvsis available: L, electsic iops available: R. reporled information.

ne: L, eylinder; v, none.
1N, none; Use: 3, stock;

it Water level Messuring point
tude Diam- Depth Distance Trpeof
- oeation WNo. Owrer of DAmMe abave Depth efer betow  Date of nbare Geoloric puImp. Remarks
583 (feer} {inches) land- messure- Deseip land- sauree POwer,
level suriace hent tion surface and use
{leel) datwm datuim
{feel) {feet)
.22 Ml AV . Pughooo... 3,320 210 10 150 1559 o eeiiiaanienee Preoor L. W.D.5 Two wells st this locstion. Surfsce
Hrm casing onlr, R.
LY - S [ T, 3,320 20 18 175 1538 e iieiiiamaaoan Przor L.I¢. D, & Well cased 5o total depth. R.
D
31.30.15.333  Wavne Cowden....._. 3,720 1753 § 1243 #15% Tc 0.5 ?roor L WS Well not used recentls.
Pren
2248 ... L 1 T 3,180 2154 [ 1.6 155 Tc § Pro L. w3 Well nor used recently. Water sslty,
11.31.18 322 Cowden and Smi 3,310 . __..... 64 PISS S 41550 Te Lahr L, W.3
. 025,15 334e L. J. Culler 3,005 556 B 754 437-30 Te L9 Qai 1. W, D, 8 Five weils at this iocation, two dry,
t}lgree used, Water contains gypsull.
15.334b ... < [ T, 3,085 B6. 2 [ 76,0 4~17-8 Tc 1.0 QJai L, le. D, 3 Surlace easing only, R. Water ¢ol~
lains grpsum, R.
15,33 ... B0, cmevnaniinnaae 3,005 851 6 8.5 4-17-% To 6 Qai L, W, 5 Well not in use.
a0 ng 13 144 Mark Smith and Sons. 3,000 170.9 10 1492.2  &145 Te 1 Prz L.W.S Da.
33.241  3bs. Dublin.......... 3,020 42,9 [ 55.0 4145 Tpe 6 PomiD L. W.5 Two wells 8t this lecation.
20090 35 418 ....00. ieooiioanea-n 3.0 568 £ 5,0 4145 Te 1 Prmy™ LWw.2 Well not in use.
» 3. 543t Intemnstional Min- 3100 14 66.4 +14-59 Tc 1 Pre NN TUnused supply well for potash re-
ernls and Chemical finery.
Corp.
5403 L. 40l e 3100 .. ..., 4 71 145 Te 1.0 Prz Da,
8241 ... do . 3,188 IRQ.3 24 1.5 41458 Twe L2 Bre A - Do.
18 311 Mg:ot Smith and 1,135 667 6 66,7 2-1%-% Tc L3 Qg L.W,D.S “"Ranch Headquarters well.”
LS.
3.070 12.7 5 70 2-1-% Tec 1.3 Prg NN Salty water, R.
3010 1070 § 452 21¢-% Tc 1.0 Prc LW,5 A
= 31 2,460 . ... 5 Pls.2 2-1-59 Tpe 2.8 Thr LW.S Twa wells at this [eeation.
pe 3,460 167.3 12 359 2-12-%9 Tc 27 hr NONUN
2,00 12l 16 16.2 - 65 Tc .2 Qunl T.1e.I Weil cased to toral depth, R.
.80 1144 16 148 2- 65 Tal 1.1 Qat T,Iel Do.
3,980 1457 16 14.7 265 Epb 1§ Qal T,leI Da.
2. 3,25 3.6 5 °60.8 4+ 331 Te 1.6 Pre N.NN Wel} filled, Heplace by well +Ha at
same jocation. L, CA.
z 3250 N84 i o805 2059 Te 1.0 Prec Lw,S “Llitle Windmill well.” Well eased to
314 teet. Drilied in 1959.
2,980 A0.0 & 6.5 E-19-5% Te .0 Qal LW.5 **Nash Well.”
3,5 5%2.0 T T0.4 4 T-5% Tc L3 Prc LW,S "siw‘uu: Well"" Surfsce casing only.
. CA.
3,185 3.6 5 179.2 4+ 659 Te 1.3 Prz LWwS "lrédlan Well. Cased to 160 feet. L,
ql. 3o 129 1z T 4% Te 1.0 R Lw.,5D Surface eaétng anly, R. Poor quality.
water, R.
oy 3,30 1864 [ 1056 2-4-5 Te 18 Rr L,Ww.5,D “Ranch Headquarters well.” Poor
O quality wazer, R.
3,300 1224 10 044 2- 45 Tc 1.1 &r L.IeS Weil ot used recently.
Z 3,300 M5 | 2- 4-50 Te 2 Rr NN Well dry,
315 136.2 1 W, 7 4 2-5% Tpp 28 Rr LWw.S “Conaco well.” L, CA.
1,35 3.0 10 109.4 3-m7-% Teb N1 LW.5 “Unger well.”" Weil uncased. L, CA.
331. 3,480 1812 & Pow0 245 Tpe 1.2 % L, WS “Eal_n-iew well. Well uncased, R
A,
Z 335 2mo 4 am4 3 Te 7R LW, 3§ “Walker well.” Surfaes cosing only.
L. CA.
- 3,800 350 LW, 5 #Clifton well."" Surface casing only,
< 3,700 SN0 L., Ie 5 “Swag well.” Two wells st this lo-
cation. Surface casing only, R.
3700 550 L WS Wall cased to tatal depth, R.
2¢20.6 113 Bl Eston............ &30 1919 [} 1960 3-03-50 Te .0 Qg L.W 58D “Ranch Headquarters well.' Weil
cased to 390 feet. L, CA.
12430 W. M, Snyder_........ 3,510 500 é 7.1 6le6l Te .6 Rr L, Ie, § "Poker well."
18.231 Bijll Eston...... 3,20 4516 [ 8 1% Te .4 Prc or L.w, 8 “Two mile mil,'” Well cased to 220
Pri feet. L, CA.
23,312 WM. Spyder_........ 3,425 4281 6 4030 3265 Tc i 1d LW § sNew well.” Well cased to 1otal
depth, R. Well reported ta be 474,
feet deep. L.
36333 doo e 3,480 1763 § 4453 31558 Tc 1.2QTu L. W, 5§ “Wndy well."" el cased to 412 feet
L, CA.
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TABLE 2.— Records of wells in the Projec. Grome grea~——Continued

ALt Water level Measuring polnt
tude Diam- Depth Distance Type of
Location Mo- OWheT 0T neme sbove Depth  ster below Dale of above Geologle pump, Remarks
BOB {feet) (inehes} land. mmeasure- Dreserip- {snd- source power,
level surface ment tlon surface and use
(feat) datum dstum
(leet) {feat)
24, 81.4. 430 5 624. 5 3-13-58 Teb 0.8 Pre 1,w,8 “Tngle well.” Well not cased. L, CAl
17.111 3,510 84D 3-25-50 Te¢ 1.2 Qg L,W,8, D “Hanch Headquarters well.” Wel
to total depth, R. L, CA.
33 124 3,460 608.0 312-66 Te 1.0 Prc L WS “Kevhole wel.”” Well to total
depth, R. L, CA.
24,32, 3,322 5,850 5% 0 10 e TRr L. W,8 “New well.” Two wells at this lo-
cation. Burface casing only, E.
1323 3,660 500 4-13-5% e Rr N, NN We;nllld and caved In_ Burfsce casing
onty, H.
10, 344 3,588 60 +13-50 Te L0 Qual LW, 8D “Ranch Hniad%luarters well,” Burface
casing only, K.
24 32.33.422 3,510 @65 4 12 313.4 21850 Te 4R , W, 5 “Burro well.”
2820 211 3, 140. 0 8 100.6 10-23-58 Ls A0 Pre(® N, N, N Potash test hole. Drilled to 887 feet.
16, 444 3, 200(7) [ 170.1 B-lg-68 Tc 1.2 Prc , W, 8 "I:'ilckatt weg." Well cased to tolal
epth, R. CA.
32,211 2,085 1106 ) 98,7 3-24-% Tc .8 Prc NNN Sn:fgge casing only. Potash test hole.
L, CA.

28,300 7.111 3,170 3850 7 263.2 3 7-% Te .0 QTu LW, 5§ “GCarper well,”" Well cased to 250 feet.
Oll test hole converted to water
well. L, CA.

7.330 Ralph Lowe...__..... N, N, N Drilled to supply water for oll tests.
8.224 W.M. Bnyder- N,N,N Three wells at this location.
B.224a .....do N, NN Hole crooked, R.
8, I4D . L. W8 “Tomeat well.”
12,113 NN N Drilled tosupply water for ofl teat. L.
21, J. g - L W 8, D Well cased to total depth, R. CA-
25,31,21.400 Mra. E. R, Johnson L, W8 D Do.
and others.

25,33, 20443 L. L, W,8

26,20.22. 340 J.G.Ross._.... ... L, W 8 Well not usad recently.

2640, 5.33% E\ Paso Natural Gas T, I, In, D Water well No. 1 Pecos Turbine sta-

0. tion. Cased to totsl depth.
5343 ... Aol 3,100 776 119 1826 Tap T, Ic, In, D Water well No. 2 Pecos Turbine
station. Cased to tatal depth. CA.
R 111 M&E'tﬁ' Johnson 3,085 400 7 161.8 2-18-50¢ Tem QTu LW, 3 ‘“West wall.”
athers.

26,31, 5.310 Roes Estate.......... 3,130 309.6 6 P71 2-18-5% Tc 1,4 QTu L,W,8 D “Ranch Headquarters well.” Two

wells at this location. N
8. 308 ..... [ [ R 3,230 35 8 775.8 &18-58 Tc L5 QTu N, N, N Well has never been placed o Service

cal characteristics and radioactivity background level
of the water in the study area before the nuclear explo-
sion. Results of chemical and radiochemical analyses are
given in tables 3 and 4.

Becanse of the lapse of time between the nuclear event
and the original investigation of the nine privately
owned wells within a 5-mile radius of the test site, a
second investigation of the wells (and of an additional
well drilled in May 1961) to establish their depth and
water level and to determine the condition of pumps
was made November 23 to December 9, 1961. For both
investigations the pumps were removed by a contractor
of the T.S. Atomic Energy Commission, and measure-
ments were made by personnel of the U.S. Geological
Surver.

The owner, depth of well, depth to water, and condi-
tion of the pump for each well within the 5-mile radius
are listed in table 5. Depth and water-level data ob-
tained from both investigations are included.

OBSERVATIONS AT TIME OF NUCLEAR
EXPLOSION

At the time of the nuclear explosion, ground-water

Geological Survey test holes 1, 2, 4, and 5. Observations
were also made in two wells near the Malaga Bend of
the Pecos River south of Carlsbad, N. Mex., ¥ miles west
of the project site, and in others wells to the north in the
Roswell artesian basin.

The four observation wells at and near the project
site had float-type continnous recording gages. The re-
cording gages consist essentially of a height-element
mechanism to register the level of the water surface and
a clock movement which feeds a chart at a constant rate
while a marking stylus moves laterally across the chart
and produces a graphic record of water level against
time. Water-level changes are transmitted to the height-
element mechanism and stylus by a wire line attached
to a counterweighted float which rests on the water
surface. The gages were equipped with a time-element
mechanism which moved the chart at a rate of 0.1 inch
per hour. The height element registered a graph change
of 2 inches for each foot of water-level change in holes
1 and 4, and 10 inches for each foot of water-level
change in holes 2 and 5.

The recording gages were housed in metal shelters
over the well casing. The shelters were securely bolted
to a concrete platform, and the gages were fastened to

levels close to the site were under observation at U.S.
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PLATE 1

EXPLANATION

WATER WELLS

O

Well finished in rocks of Quaternary or Ter-
tiary age

.
Well finished in rocks of Triassic age

®
Well finished in rocks of Permian age

2
3220 o 2581
2381

Well data
Number at left iz altitude of potentiometric
surface, in feet above menn seQ level. Upper
right number 18 depth to water, in Seet be-
low land surfoce. Lower right number 18
depth of well, in feet below land surface.
Blue number indicates number of wells ot
location. Measured depths are in feet and
tenths; reported depths are in feet, P, in-
dicates well being pumped at time of meas-

urement

3400 —————
Water table or potentiometric contour for
formations of Quaternary or Tertiary age
Daghed where inferred or unceriain. Contour
interval 50 feet. Datum ig mean sea tevel

PR Y T, Yo X ek

Potentiometrie contour for { ormations of
Triassic age
Dashed where inferred or uncertain, Con-
tour interval 50 feet except where data are
meager. Datum iz mean sec level
e 3080 ST
Water table or potentiometric contour for
formations of Permian age
Dashed where inferred or wncertain. Contour
interval 50 feet. Dutum i8 mean sed level

Approximate position of boundary between
rocks of Quaternary and Tertiaryages, and
older rocks

Approximate position of boundary between
rocks of Triassic age and rocks of Permian

age

Maiority of water-level mesnsurements made
August 1958 to April 1959
C—"

570N

T——

-






