: v : )
CASE 38073 MOTION OF THE OCC TO
— T T T COHSIDER THE AMENDMINT OF ORDER

- Re=3221.
L L




e el o T LS AR T s N C DA mas n v ymp A o . S

MaALL E}%?E{L

-

- ] -
- P
EAGRTN of LS
. -
~! L4
-
-
v
'
e <




LN

t! EI

5

*

|

&
A .
vy vl e SRR T T

" | g EI g .
A T ; : v G Rt LR i,

7/
[ - NA

a“
o

“$inclair 0il & Gas

Xidland, Texas

Ralph Gray

- Artesia, New Mexico

.*L. C. Hudry

Atlantic Richfield

"foswell

vim Knauf
u. So G. s
ARrtesia

BR. F. Motter

3 Cities Service
s Bobbs

Loy B. Goodheart
Rice Engineering
P. 0. Box 1142

Hobbs, New Mexico

John Hendershot

Unit Liner Company

P. O. Drawer 1460
Wewoka, Oklahoma 74884

# Dr. Charles E. Staff
> Staff Industries, Inc.

78 Dryden Road

+ Upper Montclair, New Jersey
" Bob Elwell
- R & R Service Co.

P. O. Box 1409
Hobbs, N. M.

Bill Abbott
Agua, Inc.
Hobbs, N. M.

L. L. Yaeger
Griffolyn Co. Inc.

P. O. Box 33248

Houston, Texas 77033

Cherles Loveless

. N. M. Salt Water Disposal Co.
. Roswell, New Mexico

R RN, N

Norman Woodruff
El Paso

Jason Kellahin
santa Fe

E. E. Howard
G M Wallace & Co.
Englewocod Colorado 80110

James Barrett
Electric Building
El Paso, Texas 79901

M. C. "“Jack" Green, Pres.
Phstic-Steel, Inc.
Wichita Plaza

Wichita, Kansas 67202




elevation chanae,

Last hut not least, there should be a header pnit
installed in cach of these installations to permit the brine to
go into a pit and anv hwvdrocarbons that are in it to be allowed
to surface and skimmed off or otherwise removed prior to
vlacing the water in the evaporation pit, hecause any
accumulation of oil on the surface of the water is going to
greatly reduce the evaporation.

i
Q Do you have anything further to say concerning the

3

amendment of R-3221?

A No, except to say I don't have any particular
pride in what I'm presenting here this morning. There are many
gentlemen here in the hearing that have far more experience
than I do have in this field and I want them to express
themselves on anything that I have said. They can add to the
suggestions or they can blast them 1f they wish, hecause we on
the staff know very little about actual evaporation rates in
lined pits. We are willing to learn, however. We only hone
that we can come up with some general standards and safeguards
that will not onlv protect the fresh water but will also permit
the operators to protect themselves from excess expenses and
still be able to properly dispose of the produced bhrines,

Q You had no exhibits?
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IV. HIGH TEAR STRENGTH

METHOD OF TESTING
Mcthod 5134.1 of CCC-T-191b

APPARATUS AND PROCEDURE

The testing machine is the same as desceribed in Method 5100, under
“High Tensile Strength™ except the fuace of the jaws shall measure
I inch by 2 or more inches, the long dimension being perpendicular to
the direction of the moving clamp.

The sample (a rectangte, 3 inches by 8 inches, the long direction
being cut perpendicuiar to the warp or filling yarns, whichever is being
fested) is slit in the center to a distance of 3 inches, the cut being per-
pendicular 1o a short side of the sample. One of the tongues so formed
is clamped in the upper jaw, the other in the lower jaw, and the ma-
chine operated as in Method 5100. The sample is torn for a distance of
3-4 inches.

A coated fabric with tear strensth in excess of 50 pounds in the warp
and in excess of 40 pounds in the filling will be rated excellent.

Pron 357
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Standard Method of Test .\.Q\
.HwﬁWmH,HZO STRENGTH OF PAPER:

. A.S.T.M. Designation: D 774 - 46

1

. AporrED, 1946,

This Standard of the American Society for Testing Materials is issued under

the fixed designation D

774; the final number indicates the year of original

adoption as standard or, in the case of revision, the year of last revision,

L"Ihis method of test covers the
procedure for messering the “bursting
strength of paper and paper producis
having a bursting strength of “not over

and eccurrig as single or,
nated it s not over 0.025 in.

thickness® “Ihis n.ethod is not in-

n
tenided to be used for testing corrugated
box hoard.

Definition

2. Bursting strength is defined for
tais method of test as the hydrostatic
pressurc required to produce rupture of

a circular area of the material under

ution procedure of the Society,

¢ Jurisdiction of the A.S.T.M.

prrand Paper Products.

noas stindard, this method was
m 1994 15 1946,

s method the following

- :ton, “A Critical Study
T L for aper,”” Journal of Re-
dreay Standurds, Vel 6, p. 339 (1931) (Re-

secrca Pater BPPQ
n of Methods
Paper Trade

R SClar he Buisting Strength
of Paper,” Trianical Aaror Papers. Tech., Assn.
Tulp ard Puper Ind Sy, Serled IV, pp, 367-370 (1932).
. G VL Oliver, “Variability i Test Results,” Proceed-
“ngs, Tech. Section, Puper Manufacturers’ Assn., Vol, 11,
2. 83 (1930,

C. F. Unerhay, “Bursting Tester Standardization,”
Preceelings, Tech. Sectivn, Paper Manufacturers” Assn.,
Vol, 11, Fart 2, p. 247 (1¥31).

test 1.2 in. in diameter, when applied
at a controiled, increasing rate, as do-
scribed in Section 6. During tae test,
the specimen must he free to bulre
under influence of the increasing w:w.u.-
sure, but the periphery of the test
area must be rigidly fixed so that it
does not move while the pressure s

being applied.
Apparatus

3. The testing machine shall conform
to the following requirements:

(@)  Clamps—A meuns for firmly
clamping the test specimen without
slippage during the test between two
arnular, plane, unpolished (matte) sur-
faces, which may have fine, concentric
tool marks not over 0.002 in. in depth
for the purpose. The upper clamping
surface or the clamping ring shall.
have a circular opening 1.200 =+ 0.00
in. in diameter. The circular cdge of
the opening which is in contact with
the paper during the test shall be rel feved
of sharpness, but not rounded off
chough to alter significantly the diam.”
cter of the opening. The lower clamp.,
ing surface or the diaphragm plate,

374
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be 0.125 in, in thickness and shall
an opening 1.25 4= 0.01 in, (1.24
‘2. reccommended) in diameter, Its edge
‘hich in use is in contact with the rub-
«er diaphragm shall be rounded off
sufficiently tc prevent .it cuiting the
rubber when pressure is applied. When
testing a specimen, the annular openings
 the two clamping plates shall be
co-axial,
(8) Rubber Diaphragm.—A rubber dia-
phragm, of pure gum rubbes, free from
incral lgading material and 0.033 to
0.035 in. in thickness, clamped be-
tween the lower clamping plate and the
rest of the apparatus, so that before the
diaphragm is stretched by pressure
underncath it, the center of its upper

shali
have

l
|

surface is below the plane of the clamp-
ing surface. A pressure of 0.5 psi. shall

' be capable of distending the diaphragm

through the aperture of the clamping
plte to a height of at least 0.125 in.
above the top surface of the plate. It
is recommended that this diaphragm
be renewed monthly, .
(¢) Motor—A means of applying con-
trolled, increasing hydraulic pressure
to the underside of the diaphragm
until the specimen bursts. This pres-
sure shall be generated by a motor-
driven piston forcing a liquid (usually
glycerine) into the pressure chamber of
the apparatus at the rate of 75 ml
(about 6 cu. in.) per min. (Note).

NoTe.~—This rate is ottained in the hand-
drivea instrument by turning the hand wheel
120 rpm.  Since the testing rate of both types
of instruments may be changed by air trapped
in them, care should be used to exclude air when
%E &_..uramamo_.mpmamuan:u:m&.

(4) Reading Pressure Gage.—A maxi-
mum reading pressure gage, with a dial
nreferably S or more msnﬂam in diameter
v indicating bursting pressures in
puunds per square inch with the follow-
ing accuracy:

O S i a1

TEST 70r BURSTING STRENGTR OF PAPER (D 774 - 46)

375
Pressure, psi. Accuracy, psf.
Worless.......... ............ 025
11 to 45, incl.. .vvveee. L., 08
46 to 100, incl................... 10
101 to 200, incl,-.....vievnnse.. 20

Calibration of Apparatus

4. The pressure gage shall be cali-
brated, while inclined at the same angle
at which it is used during tests, by
means of a dead-weight gage tester of
the piston type, or by means of a column
of mercury. During calibration, the

- pressure shall be applied as specified in

Section 3 (c) (Note). Gages in fre-
quent use should be calibrated monthly.
If a gage is accidentally used “over
capacity,” it should be calibrated be;
fore using again.

Note 1.~The rate of applying the pressure
can be regulated by means of the valve on the
dead-weight tester. The regulation s faciki-
tated by providing the valve with a liner stop.
Unless the speed of building up the pressure in
the testing instrument is too high, it is prob-
ably not very important to take accuunt of it
in the calibration.

Test Specimeas

5. The test specimens shall be the
equivalent of a sufficient number (at
least 10) of sheets of paper cach at least
2.5 by 2.5 in,, to allow for making the
number of tests required in Section 6.
They "shall be representative of the
sample obtained according to the Siand-
ard Method of Sampling Paper and
Paper Products (A.S.T.M. Designation:
T 585).4

Procedure

© 6. '(a) The test shall be made inan
atmosphere conditioned according to the
Standard Mcthod of Conditioning Paper
and Paper Products for Testing (A.S.
T.M. Designation: D 685),¢ and after
the specimens have reached cquilibrium

ublication, see Contents in Numeric

4 Appears in this % ,
Designations at front of book,

Sequence of AT, M,

&

'
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in the specified atmosphere. The gage
used for measuring the bursting pres-
sure shall be such that the individual
readings will be not less than 25 and
not more than 75 per cent of the total
capacity of the gage. Therefore, unless
e ayoroximate strength of the paper
under test is known, preliminary tests
should be made to determine the re-
quired capacity of the gage.

(b)) The specimen shall be clamped
securcly in position, and the hydro-
static pressure applied as specified in
Section 3(¢) until the specimen ruptures.
The maximum indication registered by
the pressure gage shall be recorded.
The unclamped margin of the specimen
shall be watched carefully for any
movement. If slippage is indicated,
the test value shall be discarded and the
clamping pressure increased for the
remainder of the tests. At least ten
tests shall be made using as meny of
the shcets comprising the test specimen
as possible. In one half of the tests,
pressure shall be applied to the wire
side of the paper, and, in the other half,
to the felt side.

TEST FOR BURSTING STRENGTH OF PAPER (D 774-46)

() No tests shall be made in water
marks, or arcas containing creases
imperfections, or visible damage. >:am
each test the indicator ncedle of the
gage shall be returned gently to zero,

Report

7. The report shall include the fol-
lowing:

(4) Test results, corrected for gage
error and reported to three significant
figures, as maximum, minimum, and
average bursting strength in pounds per
square, inch,

(3) The range of the scale of the
pressure gage used, and

{(¢) The number of tests made,

‘Reproducibility

8. Results of tests made on different
samples from the same shipment, or on
different apparatus should be expected
to agrce within § per cent, except for
tissucs or other weak papers with a
bieaking strength of 5 psi. or less.

" a2  T——— .
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. STANDARD METHQD T415m-45

Standard Method.of Lest for
. CASEIN IN PAPER (QUALITATIVE)"

~

&

A.S.T.M. Designation: D 587 — 42

. AporTED, 19423

This Standard of the American Society for T csting Materials is issued under
the fixed designation D 587; the final number indicates the year of original
adoption as standard or, in the case of revision, the year of.last revision.

S

[

Test Specimen

3. The specimen shall consist
about 0.5 g. of paper, cut into snx
pieces, and so sclected as to be reps
sentative of the sample.

Scope

1. This methed covers a qualitative
test for casein in paper. It is applica-
ble only to papers in which the amount
of casein is relatively large, for example,
mineral-coated papers in which casein
is commonly used’as the binder. Itis.
not applicable to papers contajning such
small amounts of casein as may be used
2 the beater furnish as a constituent of
the engine sizing, etc.

Procedure

4. Boil the specimen several minu!
in a test tube with 10 ml. of Na(
(1 per cent). (The NaOH is requi
to dissolve casein that has been hardea
. by formaldehyde or other agent.) FZ
off the aqueous extract, cool to ro
temperature, add a suitable indical
such as phenolphthalein, and exac
neutrelize with HNOs (sp. gr. 1.4
Add several milliliters of the Milly
reagent. Upon heating, the presu
of casein is indicated by the developre
of a red coloration (Note).

Reagents

2. (@) Sodiwm Hydroxide Solution
(I per cent).

(b) Nitric Acid (sp. gr. 1.42).

(¢) Millow's Reagent.—Dissolve 20 g.
of pure mercury in 40 g. of c.p. HNO;s
(sp. gr. 1.42) and dilute to 180 ml. with

distilled water.
. Nore.—This reaction is dependent on

presence of tyrosine which occurs in casch
the extent of approximately S per cent, but
becn reporied in only rare instances as oc
ring in animal glue and gelatin, and then .
in doubtinl traces.

y ! Under the stundardization procedure of the Saciety,
this method is under the jurisdiction of the A.S.T.M.
nodz.._m:n D-6 on Paper and Paper Products.

Prior to adoption as standard, this method was
published as tentative from 1940 to 1942

' 317
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Loxe-DuE TENSION Tests OF PLAS1I

922

(c) After unloading, a certain amount
of prolonged plastic recovery may occur
in addition to the elastic recovery. This
plastic recovery may be recorded.

(d) The tensile stresses mﬂmaa may be
any percentage of the ulumate S:,.a_o
strength or fixed load agreed upon by the

9. (a) Extension-time curves may be

(¢) The deviation of each value from
the average value should be o&nii.&
and the arithmetic means of these devia-
tions determined. T his value should be
recorded to three significant mmﬁ.nm as
the average deviation of the particular

series of results,

e

PO

TR

_ Tentative Methed of Test for
WATER VAPOR PERMEABILITY OF PLASTIC SHEETS'

seller and the purchaser. Report v
Plotting of Results 10. The report shall include the ;
following: i A.S.T.M. Designation: D 697 -42T

slotted on semilogarithmic paper with
Lime as the abscissa and unit extension
as the ordinate. Many uscful relation-
ships may be obtained from such a curve,
such as the ratio of the percentage ¢x-
tension to a constant number of hours
or the time required to produce @ definite
percentage extension. .
(b) TFor each serics of tests the m:mr-
metic means of all ulkimate extension
values obtained should be caleulated to
three significant figures L
the average result for the parjicular

values in question.

and recorded as-

(1) Date of test, )
(2) Cemplete identification of the ma-,

terial tested, including type, source,
manufacturer’s code numbers, form,
principal dimensions, and previous
history, )

(3) Number of specimens tested, .

(4) Mcthod of preparing test speci-
mens, . .
(5) Tensile load applicd to test speci-
men, and . .

(6) Average ultimate percentage ¢x-
tension for the period of time used in the
test as agreed upon (Section 8 @)

’

ey e

IssuEp, 19422 .
This Tentative Method has been approved by the sponsoring committee
and accepted by the Society in accordance with established procedures,
for use pending adoption as standard. Suggestions for revisions should
be addressed to the Socicty at 1916 Race St., Philadelphia 3, Fa.

Scope

1. This method of test describes pro-
cedures for determining the water vapor
permeability of plastic sheet made with
paper, paperboard, transparent sheeting,
plastic shecting, and other sheet mate-
rials suitably bonded together with
plastics.  There may be considerable
difference in the permeability of a plastic
sheet when the two faces are exposed,
tespectively, to (g) a low humidity on
one fuce and a medium humidity on the
¢ther, and (b)) a high humidity on one
face and a medium humidity on the
other. These methods provide proce-
ac.:.um for the measurement of perme-
i.::@ under both of these conditions.
When special use requirements of the
Eiaai.w to be tested are involved, such
s applications at other temperatures
¢r under other humidity differences, the
.r.ww conditions may be varied accord-
gly,

Apparatus

2. The apparatus shall consist of the
_Suc...::w” ’

——

! Uader the standardizati
1 adardization procedure of the Soclet
oy h_uwwac:s:umﬁ the jurisdiction of the ASTAL
‘ - stice. -
X, Snahncp& by Committes E-10 on Stsndards, Augus

(@) Test Dish.—An open mouthed
cup or dish of siich size and shape that
it can be accommodated readily on the
pan of an analytical balance. The area
of the opening shall be as large as
practicable, an arca of at least 30 sq.
em. being preferred. The test dish
shall be of such design that a satisfactory
seal can be Bp% to prevent leakage of
water vapor at or through the edges of
the test spesimen and to define clearly
the test area. Suitable designs for the
dish with supporting ring or flange are
shown in Figs. 1 to 3. Other modifi-
cations of these designs inay be made,
without departing from the principle of
preventing edge leakage by micans of a
complete wax scal.

(8) Cemplate—A temniate for use in
defining the test arca and cffecting the
wax seal. The template shall consist
preferably of a circular metal disk # in.
in thickness, made from brass, alumi-
num, or other suitable metal, and having
the edge beveled to an angle of about
45deg. The smaller diamcter of the
template shall be equal to the diameter
of the test area of the specimen.

(¢) Desiccant.—~—A desiccant baving a
powerful affinity for water vapor and a
high drying cfficiency, that is, a low
vapor pressure after absorbing a large

923
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amount of water. The %mmn.npsﬁ m.w.,wsﬂ
remain essentially ==nr.wsm& in EJ@QN
condition and exert, while dry, no nrnan”.
cal or physical action on membrane Nﬂ -
terials with which it is in contact, M het
than dehydration cffects. Anhyar

i any other
magnesium perchlorate, of her
aommm.vnga that fulfills thesc requirc

ts, may be nsed. ) ]
En@n.«w\:ewv”\épm for sealing the speci-

men to the test

dish. It shall be made

that has 2 capacity “of
sensitive to 0.001 g. ) f

making all weighings
balance, having 2 weigh

Exponsion Ring
\\ ,Flange

(b) Top View Witkout Specimen

1y cr¥ Prastics (D 607 -427T) :

TATER VAPOR wmmﬂmég w.

—An analytical balance
Balance e s

0

Weight.—A tart wel 5..?4
® e ; on the analytic!

t about 10 g. less
than the assembled test dish Ewa a
volume very nearly cqual to that o Mr.m
assembled test dish. The use of S_m.
tare weight compensates for any o:mz.:
inweighing that may amisc from changing

,Specimen
\ N

+Flange

Wox Edge Seal=""

(¢) Top View with Specimen in Positinz.

o) Test Dic2. Fic. 1.—Test Dish for Desiccant Method.

-~ \Q*m "

Flange » Waxy __.. o Teme

fe . ! Template >

ﬂm\dh\m - Specimen \s\m.x{ml.‘ﬁl!wb ~=$pecimen
w,\m.xJ X fmn _ BE ; . .
\»Hﬂ\l S o :u.bmﬂﬁm: “~Supporting Rirg
T ~Flange . ; -~Desiccon
““Exponsion Ring L .
S pish*”  (b) . pish="" (€]
T Dish” e Fic. 2.—Cther Types of Test Disl for Desiccant Method.

o . L AlunTum R

’ Wox~ \\ﬂm\ab\o\m Woxs .\H.N‘m.@.o.\w fe s\mxlzﬁ b e

e -— l|.|||||..mm ® S
. *~ .wbm&ﬁ...

Rina” Dish-y,

ng 5 -
(€)
(b) hod
(2) r Water Method.

Fic. 3.—Several Types of Tes

of cqual parts of s
grade of wood or gum rosin.
shall cling tenaciously to sur
chall not be brittle
(o) Petrolatum.—P
used for applicatio
of the template in
removal of the t hate d
t specimen to the .
wancww jelly noBBoav. used by
gists is suitable for this purpose-

t Dish for Desiccant O

crude beeswax and any
3. The wax
faces and

at room temperature.
etrolatum to  be
tion to the beveled edge
order to facilitate
emplate after sealing the
The pe-
drug-

. \ .
parometric pressure and the nosmnwww‘
change in buoyant mﬂomuhmmm the a
successive welghings:
EMMW, Test QEESJQ». testing qoom“,,
cabinet provided with suitable con®!
for maintaining 2 temperature -
1C. (1T x2 F.) at a welative :Ms“._...m
of 50 == 2 per cent and provided ¥
fan for maintaining @ Curr
flowing at a rate of at least

min. over t

of 22

ent of
500 {t.

he exposed faces of the sf*

-
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mens-under test. A suitable rack shall
be provided on which to place the test
dishes within the test chamber.

Test Specimens

3. The test specimens selected from
the plastic sheet to be tested shall be
representative of the material. The
diameter of the specimen shall be equal
to the larger diameter of the template.
At least two tests shall be made on each
cide of the sheet, thus requiring at least
four test specimens.

Method A. Desiccant Method

Proceduce

4. (o) Sufficient desiccant shall be
placed in the test dish to cover the test
area of the specimen to a depth of at
least 15 mm. when the dish is inverted.
‘The specimen shall be placed over the
opening of the dish and centered as
closely as possible on the supporting
ting or flange. With the tip of the
finger a thin film of petrolatum shall be
apptied to the beveled edge of the tem-
ite. Any petrolatum that may have
cen deposited on the lower surface of
the template shall be wiped off. The
template shall be centered exactly over
the specimen and dish opening.  Molten
wax shall be flowed into the annular
‘;ace surrounding the beveled edge of
“ww template, using a medicine dropper
v1 dispensc the molten wax. The tem-
v-:te shall be removed from the surface
“% the specimen as soon as the wax has
coled and solidified.

1) The assembled test dish shall be
- ¢d on the analytical balance to
CU1g. using the tare weight. The
[ saall be placed on the rack in the
r,.,w:::ca in an inverted position so
. the layer of desiccant is in direct
,.,;.Fw and evenly distributed over the
“F sice of the specimen, and so that
" ucesss of the conditioned air is pro-

-

t
}.
i

.
s

vided on the exposed surface of the
specimen.

(c) Successive weighings of the test
dish shall be made at intervals of several
hours until a constant rate of gain is
attained. The increase in weight shall
be plotted against the time. The slope
of the resulting curve will furnish a
measure of the water vapor permeability.

Method B. Water Melhod

Procedure

5. {@) The usc of water ins'de the dish
requires that the test be carried out with
the dish in the upright position.. As a
result, there will exist a layer of air be-
tween the surface of the water and the
under surface of the specimen through
which water vapor will diffusc at a rate
that cannot be measured convenicently.
Morcover any flange or ring projecting
from the wall of the dish will influence
the dircction of the diffusion of the water
vapor. The ratio of water surface area
to test area will also have an influence
on the water vapor pressure existing on
the under surface of the specimen, espe-
cially for materials having high perme-
ability. This ratio shall be standardized
at 1:1 in accordance with the require-
ments of Paragraph (3), item ().

(8) The procedure for making a test
by the water mcthod shall be exactly as
that described for the desiccant method
(See Section 4 (b)) with the following
exceptions:

(1) The dish shall be of the type
shown in Fig. 3. Its inside diameter
shall be at least 60 mm,

(2) Suflicient distilled water shull

" be placed in the dish to bring the level
of the water to such a height that the
distance between the surface of the
water and the under surface of the

specimen is 25 mm. A depth of § mm.
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of water will adequately take care of

losses by

cvaperation through the

most permeaole specimens.

{3) The

dish shall be placed in an

upright position on the rack in the
test chamber.

Report

ported as
24 br. at 25 C.
relative humidity,
desiccant or
rated water vapor

6. The

summary of the test conditions.

REPORT

report shall include 2 detailed

The

vater vapor CQBSESJ, shall be re-

curface 25
The propet
verting the

permeation of water
specimen uander test,

sideration
change m
results sha

grems Per square meter per

(77 F.) and S50 per cent
persus contact with
PCrsus p@?om.ﬁﬁn&% satu-
derived from a water
ram. below the specimen.
factors shall be used for con-
actual weight change due to
vapor through the
taking into con:
and rate of
permeability

the test area
weight. The
1| be reported s€

A

Prstics' (D 697=42T)

each side of the specimen, qs.n opposite
sides being designated by a suiteble code
such as side T and side HH.. The m@a.on
the specimen facing c:.w higher rmBa_E
shall be designated in reporting .ss
results. When there is an obvious
difference in the two mm.amm of .nrn mwon._.
men, there shall be pmeco.n& &.osr.mnp-
tjon of the two sides showing this differ-
ence, for example, in 2 specimen 2.5&
on one side only the specimen designa-
tion may be waide I, waxed” and “side
1, unwaxed”

wavnoaco.&EQ of Results

7. Duplicate determinations should
check within plus of minus 10 per cent,
ao.wnz&um largely on the variation in the
plastic sheet. Very permeable plastic
sheet may have 2 woﬂﬁopg:_..w 1000
times greater than @ Ew.m.:n shect of low
vnanwE:.Q. A precision .o». plus or
minus 10 per cent on 2 mﬂ.ﬁn.ﬁwmcn
sheet will, therefore, cstablish it quite
definitely in the ccale of permeabilitics

parately for normally encountercd M plastic shect.
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Tentative Recommended Practice \.3.
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ACCELERATED WEATHERING OF PLASTICS USING S

BULB AND FOG CHAMBER!

A.S.T.M. Designation: D 795~ 44T
IssUED, 19443

This Tentative Recommended Practice has been approved by the sponsoring
committee and accepted by the Socicty in accordance with cstablished pro-
cedures, for use pending adoption as standard. Suggestions for revisions

should be addressed to the

Scope

1. (¢) This rccommended “practice is
itended to define conditions for the ex-
sure of plastic materials to artificial
.mlight and fog. ,

Norg.—Some corrclation has been observed
ween the changes in certain physical proper-
+ of certain plastics resulting from exposure

« conditions of thig recommended practice
+=1 those resulting from a much longer exposire
. t.of-doors in Washington, D. C., but no gen-
el assumptions as to the existence or the ex-
«ent of such correlation should be made.

(9) This recommended practice is

wosure conditions, the type of sample,

.l the procedure to be followed, and

“res ot cover methods of test to be used
= evaluating the effects of the exposure.

Apparatus

_ 2 'The apparatus shall consist of the
ilowing:

{a) Lamp—A General Electric sun-
“mp, model BM-12, or an cquivalent
2:p, cquipped with an oxidized alu-

————

Uarder the standardization procedure of the Socicty,

. ‘recommended practice is under the jurisdiction of ..w.n
1A Committee D-20 on Plastics, .

Accepted by the Society at annualmeeting, June, 1944,

Society at 1916 Race St.,

ited to the method of obtaining the -

Philadelphia 3, Pa.

minum reflector approximately 15 e
diameter at the lower rim, and an:
bulb which has been in usc at lcast
and loss than 550 hr.  The S-1 bulb ¢
sists of a combination tungsten filame
mercury arc enclosed in Corex D g
which absorbs most of the ultravic
radiation below 2800 4 (Note 1). 1
bulb is rated at 400 w. The opcrat
voltage shall be maintained at 110
2 v. (Note 2).

Note 1.—To measure the ultraviolet ]
output of the S-1 bulb, the uranyl-oxalate 8
nometer may be used.  This method is descrl
in the Tentative Method of Calibrating a Li'
Source Used for Accelerating the Deteriorat:
of Rubber (A.S.T.M. Designation: D 749).?
1o minimum value for the ultraviolet oatput
heen established, actinometer data are use
only for comparisons between Jamps. .

Nortg 2.—To control voltage within thelin ™,
specified, an automatic voltage stabilizer, st.,
as General Electric stabilizer, Catalog 1.’
68G158, may be used. )

L
(b) Disk.—A phonograph turntat " *
operating at approximately 33 rpm.,
which shall be mounted a light-colot
corrosion-resistant metal disk appro

» Appears in this publication, sce Contents in Nuw
Sequence of A.S.TM. Designations at front of boo'

9227 i
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replaced after 2000 hr. of use, oF when
?o:ocg& discoloration or milkiness
ao./.aov.n. whichever occurs first (Note).
Filters shall be cleaned cach day by
washing with detergent and water.

H./.o.nm..ll.ﬂ*.o. use of the Tentative Method of
Calibrating 2 Light Scurcc Used for Accelerating
&5 Uza.:ﬁwzo: of Rubber (AST.AM. Designa-
conn.b 749) .} is sugpgested for checking the uni-
formity of operation of the light source.

(®) Notural Light—The specimens
“ ghall be attached to the 45 deg. angle
nw&.n and the transparent shield Ewanmoms
position. Check specimens shiclded
from thc sun shall also be provided to
determine  any degradation resulting
from temperature and humidity cffects
rather than radiation alone. Specimens
shall be examined at 2.week intervals
and final evaluation or testing conducted
at a ?&SQE?& yime. A suitable
exposure period is one yar, although it
may be shorter or longer as agreed
upon by the manufacturcr and the
purchascr. The transparent shicld shall
be cleaned and inspected at least once

U

Apuzsives (D 904 - 40 T)

-every two weeks and replaced at the -
first signs of discoloration or milkiness

Report

S. The
following:

@ .noBEo:w identification of the
adhesives and specimen materials uscd

2 H.Sﬁ,soa of preparation of mcca”
mens, including thickness of glue line or
film, .
] Qv..ﬂwvn and duration of exposurc to
light including 2 complete aomnlvmg of
the exposure unit used for artificial
light, and the moomﬁvzoa locaiion
dates of the exposure period, and monnaw
climatic conditions for natural light.
. (4) Description of any visual changes
in ﬁ%nmnsno that may have occurred
during cach exposuré period for both the
test and check specimens,

(5) Results of any physical, chemical
pr other tests made to determine the
extent of degradation resulting from the

report shall include the

exposure. This shall also include tests
MM X r%w check  specimens. The ftest
cthods used chall be a&dequ tely
described. L e
“
. -”

' d

o e =

i i

Method Q.\ Sm,.a, for

Tentative

PEEL OR gTRIPPING STRENGTH OF

ASTM.D mmwmpm&on“ Uocwt»o H
. IsSUED, 10462

“This Tentative Method has been pﬂunoéa by the sponsoring committec
tablished procedures,

and accepted
Suggestions for revisions should
i 916 Race St Philadelphia 3, Pa.

JNTRODUCTION

_The accuracy of the results of stren
conditions under which the bonding process is carried out.

upon by the manpufactures and the purchasef, the tonding conditions
scribed by the manufacturer of the adhesive. In order

information i available to the individual conductin
the adhesive shall furnish nuny

of the following yariables:
8) procedure for ?..%ﬁpmos of surfaces prio

including the moisturc content of wood, the cleaning an

special surface treatments such as sd

pertinent test method.
) Complcte mixing directions for the adhesive.

&) Conditions fer application of the

ness of ilm, number of €oats tobe applied, ¥ .
more than ont coat 15 required.

and the conditions of drying where .

“ Assembly conditions before application of pressur, incluc

Jength of time, and whether open or closed assembly is to be used.
€) Curing con

ditions, including the amount of pressure
time under pressure and the temperatur

should be stated whether this temperd.
at which the assembly is 10 be maintained.
(6) Conditioning procedure before testings unless a standard procedur

including the length of time¢, temperaturt, and relative humidity.
A range may be vnnmg?nm {for any variable by the manu
it can be assumed by the test operator th
range or any combination of such values for several variables will bea

the manufacturer and the purchaser of the adhesive.

application of

L ——

ADHESIVES'

gth tests of adhesive bonds will depend on the

Unless otherwise agreed
ghall be pre-
to insurc that complete
g the tests the manufacturer of

crical values and other specific information for each

the adhesive,
d drying of metal surlaces, and
nding which are not mcon._mg:w Limited by the

dhesive including the rate of spread or thick-
Thether tobe applicd to onzorboth surfaces,

ling the room tempera-

to be 93:&.929@9 of -

¢ of the assemably when under pressure. It
ture is that of the glue linG, OF of the atmosphere

¢ is specified,

facturer of the adhesive i

at any arbitrarily chosen value within such a
sceptable to both -

determining the comparative peel or

Scope 4
1. This method of test 1S intended for

s =

. 1 Under the m;smwam;:oﬂ P
this method s under the w_:ﬁ&n:ou of the

Committec D-14 o Adhesives, i
s Accepted by the >&=§rpnwz<o Committee 0%

Standards, December 5 1946,
1213

stripping

and under
treatment, temperature,
machine speed.

cocedure of the Society,
A.5.T.M.

. ? .

orwsng%mnm of adhesives

when tested oD standard sized specimens
defined conditions of pre-

‘and testing

;yxj 7

el

[

- o -
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1214 TEST ¥OR PEEL OR STRIFPIRG STRENGTH OF ADHESIVES (D 903 -46T)

Description of Terms

2. (@) Pecl or Stripping Strength—
The average load per unit width ¢f bond
linc required to separate progressively
one member from the other over the
adhered surfaces at a separation angle
om.mE:ov.m_:pS_v. 180 dcgz. and at 2
scparation rate of 6 in. per min. It is
expressed in pounds per inch of width.

(») Flexible—"The designation “flex-
ible” in this test indicates 3 material of
the proper flexural strength and thick-
ness to permit a turn back at an approxi
mate 180-deg. angle in the expected
Joading range of the test without failure.
In order to fulfill all terms of the def-
inition, at least on¢ of the adhered
materials must be flexible.

Apparatus

3. The apparatus shall consist of the
following:

(a) Testing Machi ne-—A pover-driven
machine, preferably of the inclination
balance or pendulum typc, which shall
fulfill the following requirCments:

(1) The applied tepsion as measured
and recorded shall be accuraie within
plus or minus 1 per cent.

+ (2) Specimens chall be held in the
testing machine by grips which clamp
firmly and prevent slipping at all times.

(3) The rate of travel of the powcr-
actuated grip shall be 12 in. per min.
This rate which provides separation of
6 in. per min. shall be uniform through-
out the tesis. -

() The mackine shall be operated
without zny device for mmaintaining
maximun load indication. In pendu-
Jum-type machings, the weight, lever
ghall swinz as a free pendulum without
engagement of pawls.

(3) The machine shall be autographic
giving a chart having the inches of
separation s one axis and applied ten-
siors zs th. siher axis of coordinates.

) Tre machinc shall be of such

capacity that the maximum applied

tension during test shall not exceed 85
per cent nor be less than 15 per cent of

the rated capacity.

(b) Conditioning Room o Desiceators—

A conditioning room capable of main-
of 30 £ 5

per cent at 77 &£ 2 F., or desiccators
saturated salt solution
relative humidity of
4 2 F, are re-
quired for the conditioning of some

taining 2 relative humidity

filled with a

(Note) to give &
50 4 5 per cent at 77

specimens.

Nore—A saturated salt solution of caicium

nitrate will give approeximately 51 per cent rela-

tive humidity at the testing temperature.

RO
4 Fleuble ]
Member )

e 1
1

Ongine

|
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1 Bond
X

o
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(o) Test Spccimen.
Figc. 1.—Test Specimei.

L ¥ {JERN. B ||y1|p|xcf7.| 4
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Emcnn.a..n:m ?oaw.aum& v..:.&.

Test Specimen .

4. (o) The test specimen, shown in
Fig. 1(a), shall consist of one piece of
fiexible material, 1 by 12 in., bonded for
5 in. at one end to onc picce of flexible or
rigid material, 1 by 8 i, with the
unbonded  portions of cach member
being face to face.

(%) In order to majntain a separation
rate of 6 in. per min. the specimen shall
be relatively nonextensible in the ex-
pected loading range. Where a material
is sufficiently extensible  to  lessen
radically the separation rate. it shall be
backed up with @ suitable nonextensible

material. In reporting such a test, the
i packing .Emaom& and method shall be
| completely identificd.
! (¢) Test materials shall be thick
enough to withstand the expected tensile

pull but pot Over L in. in thickness.
Wherever possible, the standard thick-

'} ness of specimens shall be: metals, f¢ i)
plastics, £ in, woods, % in, rubber
compounds, 0.075 in., and cotton duck,

. 30 oz. per Sq. yd. Other special ma-

4 terials, as well as the standard madtcrials,
shall be completely identified in the test
report as specified Scction 9.

(@) Atleast ten test specimens shall be
tested for each adhesive.

_ (¢) Any specimen whose test resuit 15

i outof line duc to some obvious flaw shall

. pe discarded and retest made.

.. -eparation of Test Specimen

preparation of the arcas to be bonded

.11 be done in accordance with the
. rxcommendations of the manufacturer of
' the adhesive.

&) AR bonding shall be done in
accordance with the procedure and
recommendations  as outlined by the
manufacturer of the adhesive.

(¢) While individual specimens pidy
be prepared, it is recommended that
specimens be cut from’ bonded panels
approximately 6 in. in width as shown in
Fig. 1(b), so that five standard 1-n. wide

be obtained from each

m 5. (a) Any preconditioning or special
]

{

}

'

i{  specimens may
panel.

Conditioning

6. (@) ALl specimens shall be con-
ditioned for seven days by exposure toa
: relative humidity of 50 = 5 per cent at
Y F. or until cquilibrium is reached,
| except where the achesive manufacturer
' may specify such an aging period to be
~ unnecessary or a shorter period to be
i adequate.
; (b) Special conditioning procedures

TgsT FOR PFEL OR SYRIPPING STRENGTH oF ADHESIVES (D 903 - 46 T) 1215

may be uscd by agreement between the
purchascr. and the manufacturer.

Procedure

7. (a) Testing ghall be conducted as
soon as possible after removal of the test
specimens from the conditioning atmos-
phere and preferably under the same
conditions.

(b) The free end of the 1-in wide
flexible member hall be separated by
hand from the other raember for a dis-
tance of about 1 in, The specimen shall
then be placed in the testing machine
by clamping the free end of the 8-in.
long member in onc grip, turning back
the free end of the flexible member and
clamping it in the other grip as shown in
Fig. 2. The separated end of the

!
A
o:m

W

Test
Gpefunen

Algnment 1Y
Piate «mm

Fic. 2—Specimen Under Test.

specimen, with all separate parts except
the onc under test securely gripped,
shall be attached to the recording head
by means of & clamp using carc to adjust
it wvsjaoanpsv. i order that the tensien
shall be distributed uniformily. Pro-
vision shall be made to maintain the
specimen during test approximately in
the plane of the clamps.  This may be
done cither by attaching the minimum
weight required to the free end of the
specimen OF by holding the

against an alignment  plate (Fig. 2)

specimen.

3F2/
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1216 Test rorR PEEL OR STRIPPING STRENGTH OF ADHESIVES (D 903 - 467T)

attached to the stationary clamp. In
cither case the added weight shall be
taken into account in determining the
load causing separation. The 1-in. wide
flexible member shall be gripped sym-
metrically and firmly without twisting
inthe voc..n.?wﬂ.cﬁ& clamp. Theauto-
graphic mechanism and chart shall be
adjnsted to zero and the machine started.
The separating member shall be stripped
from the specimen uE%o&Equ at an
angle of 180 deg. and the scparation
continued for a sufficient distance to
indicate the peel or stripping value. At
leist one half of the bonded area shall be
pecied, even though a pecl or stripping
value may be indicated before this point.

Calculations

8. (a) The actual peel or stripping
strength shall be Jetermined by drawing
on the autographic chait the best average
Joad Jine which will accommodate the
recorded curve,  The load so indicated,
corrected for any tar¢ weight which

1y have been used with the specimen
as described in Section 7 (0), expressed
in pounds per inch of width for separa-
tion &t 6 in, per min. ghall be reported
as the peel or stripping strength for the
particular specimen under test-

(b) For cach scries of  tests, the

arithmetic mean of all the values ob-
tained shall be calculated and reported
as the ‘average value.”

Report

9. The reportt shall include the follow-
ing:

(1) Complete identification of the
adhesive and specimen tested, including
Lypes, source, manufacturer’s code num-
bers, form, ctc., ‘

(2) Method of preparing test speci-
mens,

&) Conditioning procedure used,

(4) Testing room conditions,

(5) Number of specimens tested, -

(6) Speed of testing,

(7) Average value of peel or stripping
strength,

(8) Maximum and minimum strength
valucs of the series,

€)) Individual test valucs, individual
autographic charts, and other statistical
data requested by the purchaser, and

(10) Type of cailure; whether in
adhesion, cohesion in the adhesive or
in the material being bonded (Note).

Note.—Cohesive or adhesive failure may be
determined by obscrvation. A cohesive failure
is one which has occurred in the adhesive or
specimen material itself. Adhesive failure re-
fers to the lack of adherence to the materials
being bonded.

1

TssuED, 19463
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INTRODUCTION

" Tentative Method of Test for

TENSILE PROPERTIES OF ADHESIVES

A.S.T.M. Designation: D 897 - 46T .

This Tentative Method has been approved by the Sponsoring conimittee
‘ and accepted by the Society in accordance with estublished procedures,
for use pending adoption a3 standard. Suggestions foc revisions should
be addressed to w#e. Socicty at 1916 Race St., Philadelphia 3, Pa.

2
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The aceuracy of the results of strength tests of adhesive bonds will depend on the

conditions under which the honding process is carried out. Unless otherwise agreed
+ upon by the manufactures and the purchaser, the bonding conditions shall be prescribed

by the manufacturer of the adhesive.

In order to insure that complete information is

available to the individual conducting the tests, the manufacturer of the adhesive shall

furnish numerical values and othce specific information for cach of the following

yariables:

(1) Proccdure for preparation of surfaces prior to application of the adhesive, includ-
ing the moisture content of wood, the cleaning and drying of metal surfaces, and special
urface treatments such as sanding which are not specifically limited by the pertinent

test method.
(2) Complete mixing directions for the adhesive.

(3) Conditions for application of the adhesive including the rate of spread or thick-
ness of film, number of coats to be applicd, whether to be applicd to one or both sur-

faces, and the conditions of drying where more than one coat is required.

() Assembly conditions before application of pressure, including the room tempera-
ture, length of time, and whether open or closed asscrbly is to be used.

(5) Curing conditions, including the amount of pressure to be applied, the length of

time under pressure and the temperature of the assembly when under pressurc. It
should be stated whether this temperature is that of the glue line, or of the atmosphere

at which the assembly is to be maintained.

(6 Conditioning procedure before testing, unless a standard procedure is specified,
including the length of time, temperature, and relative humidity.

A range may be prescribed for any variable by the manufacturer of the adhesive if it
can be assumed by the test operator that any arbitrarily chosen value within such a
range or any combination of such values for several variables will be acceptable to both

the manufacturer and the purchascr of the adhcsive.

Scope ’ .
1. This method of test is intended for

1 Under the standardization procedure of the Society,
this method is under the surisdiction of the AS.T.M.
Committce D-14 on Adhcsives. | . .

2 Accepted by the Administrative Committee on
Standards, September 9, 1916; introduction added Novem-
ber 23, 1946,

U

perature,

determining  the comparative tens
propertics of
standard shape specimens and und
defined conditions of pretreatment, to
and testing machine speed.

“

adhesives when tested »
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METHOD 5100
15 MAY 1951

STRENGTH AND ELONGATION, BREAKING, OF WOVEN CLOTH; GRAB
METHOD

1. Scope

1.1 .This method is intended for detcrimining
the breaking strength and elongation of fabrics.

2. Test Specimen

2.1 Thespecimen shall be a rectangle of cloih
4 inches by not less than 6 inches. The long
dimension shall be parallel to the warp for warp
- tests and paralle] to the filling for filling tests.
No two specimens for warp test shall contain
the same warp yarns, nor shall any two speci-
mens for filling test contain the same flling
yarns. The specimen shall be taken no nearer
the selvage than 14, the width of the cloth.

3. Apparatus

3.1 A machine wherein the specimen is held\ '
between two clamps and strained by a uniforin/ ! i
movement of the pulling clamp, the machine y

bemg operated in such a manner-that the pull-
ing clamp shall have a speed of 12+0.5 m.phes
per minute.
~ 311 The design of each clamp shall ‘be suc
that one gripping surface or jaw shall be an in-
tegral part of the, rigid frame of the clamp,
while the other shall be on a part hinged or
swiveled to the movable member of the clamp.
The face of one jaw of each clamp shall measure
1 inch by 1 inch, and the other face of each
jaw shall measure 1 inch by 114 or more inches
with the long dimension perpendicular to the
direction of application of the load. The dis-
tance between the clamps shall be 3 inches at
the start of the test. The speed of the pulling
clamp shall be 12.0+0.5 inches per minute.
3.1.1.1 The jaws shall have smooth gripping
surfaces suﬁiciently flat and parallel to prevent
shipping of the specimen during the test. All
edges which might cause a cutting action shall
be rounded to a radius of not over 1/64 inch.
In the case of rayon, nylon, or other cloth of a
slippery nature, the jaws may be faced with
rubber or other material to prevent slippage.
3.12 Dial, chart, or scale to indicate applied
tension. The indicator shall remain at the
point of maximum load after rupture of the
specimen.

3.13 Suitable autographic recording device
when it is desired to measure elongation.

3.14 The error of the machine at eny read-
ing within its Joading range shall not exceed 2
percent up to and including a 50-pound load or
1 percent over a 50-pound load.

3.1.5 The machine, when used for a given
specimen, shall be of such capacity that the
maximum load required to break the specimen is
not greater than 85 percent or less than 15 per-
cent of the rated capacity.

32 Means for applying an initial load of
6 ounces evenly across the width at the bottom
of the specimen before gripping in the lower

f clamp of the machine.

4. Procedure
41 The specimen shall be placed symmetri-
cally in the clamps of the machine with the long

. dimension parallel and the short dimension at

right angles to the direction of application of
the load. The. yarn running parallel to the
long dimension of the specimen shall be aligned
parallel with one outside edge of the front jaw
of each clamp to insure the same yarns being
gripped in both clainps. The tension on the
yarns between the clamps shall be evenly dis-
tributed.

42 Since the initial length and, therefore,
the measured elongztion depend upon the load
applied in placing the specimen in the clamps
of the machine, an -initial load of 6 ounces dis-

- tributed evenly across the width at the bottom

of the specimen shall be placed on the specimen
before gripping it in the lower clamp of the
machine,

43 The distance between clamps shall be 3 -
inches at the start of the test.

44 Breakzng.——-Fcrce shall be applied to the
specimen at such a rate that the pulling clamp
will travel ot a uniform speed of 12.0*0.5
inches per minute. After rupture of the speci-
men, the breaking force shall be reag from the
dial, scale, or chart and the value recorded.

45 Elongation—Eiongation may bLe ob-
tained when the bresking strength is deter-
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Method 5100

mined and on the same specimen. Force shall

- bs applied to the specimen as described in 4.4

and elongation determined by means of an auto-
graphic recording device on the testing machine.

48 If a specimen slips between the jaws,
breaks in or at the edges of the jaws, or if for
any reason attributable to faulty technique, an
individual measurement falls markedly below
the average test result for the Unit-of-Product,
such result shall be discarded and another speci-
men shall be tested.

47 The elongation at the breaking point or

. other required load shal! be expressed as the

percent increase in length of the specimen held

between the jaws and shall be obiained trom the

curve drawn on the graphic record.

'
e

5, Report

8.1 TUnless otherwise specified in tha mate-
rial specification, five specimens from each of
the warp and filling directions shall be tested
from each Unit-of-Product.

52 The breaking strength of the Unit-of-
Product shall be the average of the results ob-
tained from the specimens tested in each of the
warp and filling directions and shail be reported
separately to the nearest 1.0 pound.

5.3 The elongation of the Unit-of-Product
shall be the average of the results obtained frora
the specimens tested in cach of the warp and
filling directions and shall be reported sep-
arately to the nearest 1.0 percent.
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SPECIALIZING IN: DEPOSITIONS, HEARINGS, STATE MENTS, EXPERT TESTIMONY, DAILY COPY, CONVENTIONS

1120 SIMMS BLDG. ® P. O. BOX 1092 @ PHONE 243-469) ¢ ALAUQUERQUE, NEW MEXICO

BEFORE :

BEFORE THE
NEW MRXICO OIL CONSERVATION COMMISSION
Santa Fe, New Mexico

July 17, 1968

REGULAR HEARING

IN THE MATTER OF:

The hearing called by the 0il
Conservation Commission on its own
motion to consider the amendment of
Order No. R-3221, the Comnission's
Salt Water Disposal Order, to

provide an administrative procedure

wherebg_llned evaporation pits may

be utiiized for salt water dlsgosal,
!

provided that they are designe
constructed, and maintained in
accordance with certain minimum
standards which shall be established
by the Commission.

Honorable David Cargo
Mr. A. L. Porter
Mr. Guyton B. Hays

TRANSCRIPT OF HEARING

VVVWVVVV\/VVVV

Case No.

3807
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MR. PORTER: The hearing will come to order, please.
The next case on the docket is Case 3807.

MR. HATCH: In the matter of the hearing called by
the 0il Conservation Commission on its own motion to consider
the amendment of Order No, R-3221, the Commission's Salt Water
Disposal Order, to provide an administrative procedure wherehy
lined evaporation pits may be utilized for salt water disposal,
provided that they are designed, constructed, and maintained
in accordance withk certain minimum standards which shall be
established by the Commission.

If the Commission please, George Hatch appearing
on behalf of the Commission and staff. I will have one
witness, Mr, Nutter,

(Witness sworn.)

MR. PORTER: The Commission witness will testify
first in this case. However, we would like to emphasize at
this point that we would like all the information that we can
get on this subject, including any discussion that you would
like to give us or any information you would like to give us
concerning various types of materials that are on the market
or have Leen developed that might be suitable for the lining
of pits.

We would like for you, when you give your testimony,
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to stay clear of trade names, occasionally one may slip out.
However, in any specifications that we might write later, of
course, we would not use any trade name and just feel that
the qualities of the material and so forth.

After the Commission witness has testified we will
call on anyone else here who would like to come to the stand
and testify as to his product or as to his experience in the
installation and use of various lining materials. I won't call
for appearances at this time but there will be an opportunity
for anyone here who would like to testify to come forward and

do so.

DANIEL NUTTER

called as a witness, having been first duly sworn, was
examined and testified as follows:

DIRECT EXAMINATION

BY MR. HATCH:

Q i1l you state your name and position for the record?
A Dan Nutter, Chief Engineer for the 0il Conservation

Commission,

Q Are }ou familiar with Case 3807 and what it proposes?
A Yes, sir, I am,
Q As Chief Engineer of the New Mexico 0il Conservation

Commission you have a duty to study orders of the Commission
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and make recommendations concerning them?
A Yes, I do.
] Are you prepared to make recormendations to the

Commission concerning certain amendments to Order R-3221?

A Yes.

Q Would you refer to the docket, please, and to
Case 3807 on that? It's been divided into three paragraphs,
and I believe that it would be hetter to complete the last two
paragraphs first and then the lined pit part will be taken up
following that.

A Yes, sir. I won't go into the history of Order
R-3221, Mr. Stametz, in the previous case, gave the background
of how that crder was entered and why. He didn't mention,
however, that prior to the issuance of Order 3221 the
Commission had entered several orders regarding salt water
disposal, the first one entered was R-1224-A, which was the
original salt water order 0f the Commission entered into ten
or eleven years ago,

This order provided that exceptions to the no-pit
rule for the 22 pools in ten different areas covered by that
order would be limited to one-~half barrel of salt water per
well per day. There was no limitations as to the total number

of barrels that could be disposed of into a particular pit
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provided that the maximum would not exceed the one-half
barrel per well.

Order R~2526 was issued a few vears after that
covering the Inbe-Lane-Bagley areas and it provided no
exceptions whatsoever as far as a half barrel or any fractional
barrel to be permitted to go into a pit.

Order R-3164 was issued a little over a year ago
and it made no exception for any fracéi;;al barrels to be
permitted to go into pits, Order R-2788 was issued several
years ago ceovering an area right next to the Pecos River
in Chaves County and it made no provision for fractional
barrels to be permitted to go into the pits.,

When we entered Order Number R-3221, which is the
general salt water disposal order covering the four counties
of Southeast New Mexico, we provided that a maximum of one
barrel per well per day would be permitted to go into a pit.
However, there is a limitation of 16 barrels on this., It's
my recommendation this morning that these previous Orders
R-1224-A, R-2526 and R-3164 covering the original 22 pools
in the first order, the Inbe-Lane-Bagley area>and the Vacuum
area be amended so that this one barrel per day and sixteen

barrels per day maximum would be effective in those areas.
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I don't recommend that the order which prohibits pits next
to the Pecos River in Chaves County be amended because this is
in vital communication with the Pecos River and we wouldn't
want any salt at all to go in%to the Pecos River, at that
point it's not salty. So that second paragraph of this case
covers that and that would ke my recommendation.

Q Do you have anvthing further to recommend concerning
that particular paragraph?

A That particular paragraph, no, sir,

0 Would you refer to the third paragraph of the docket
there?

A all right, the third paragraph concerns Order
Number (8) of Order R-3221. Order Number (8) reads as follows:
"That the District Supervisor cf the appropriate District
Office of the Commission is hereby empowered to authorize
temporary disposal in surface pits for a period not to exceed
thirty davs for such contingencies as injection system failures
and evaluation of wildcat wells. Authority for said disposal
shall only be granted on an individual case basis and only
after the volume and quality of the water produced in the
proximity of fresh water supplies have been taken into
consideration."

I would recommend that this paragraph be revised
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by the insertion of the word "storage or disposal" following
the word "temporary", so that it would read "That the District
Supervisor of the appropriate District Office of the
Commission is hereby empowered to authorize temporary storage
or disposal in surface pits". The reason for this is that
there has been some misunderstanding as to what disposal meant
in the case of injection system failures. We feel that
storage and disposal are not synonymous and that in the case
of an injection system failure where water is being produced
and has to be placed some place before the injection pumps can
go back on that this water could ke placed in a pit but that
the, it is incumbent upon the operator of this system to then
withdraw the water from this pit and inject it in the normal
manner after his injection system is back in operation.

I want to clarify that this is storage or disposal
and that the storage would refer to the injection ¢ . cem
failure. Now, disposal would be where water is being placed
in pits for evaluation of wells. And prior to the time that a
well in a pool might be connected to a salt water disposal
system, in ..any cases this water is just placed in the mud
pits and it's too rank to pick up and put into any injection
system and for a short period of time whatever water is placed

in those pits is not going to unduly threaten any fresh water
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supplies,

I would also recommend that the statement that
permits this evaluation of wildcat wells be revised so that it
would read "newly completed wells", This would take care of
the situation where you have a develcocpment well in a pool
which may be connected to a salt water disposal system very
shortly, or may have just a very nominal amount of water
being produced while it's being evaluated and the restriction
to wildcat wells only wou;d be removed,

I believe that's all I have regarding this
paragraph.

Q . Would you refer, then, to paragraph one and explain
to the Commission why there is a need for lined pits?

A There Are‘situations where lined pits are probably
going to be desirable and acceptable. Among these would ba
the case where you have isolated wells making small to medium
amounts of salt water that cannot be economically connected
to salt water disposal systems. 7You have other situations
where there are leases in pools where small volumes of water
are produced and production of salt water is expected to
decrease or is not expected’to increase in the foreseeable
future.

Third, you have a situation where wnter production



" is expected to decrease but for the time being the evaporation

pits might be used without the current expense of connection

Y vy w———— e

E 4 to a salt water disposal system that may be required later.

| j I want to make it clear, however, at this point,

%?%f K B ’ that we're not recommending installation of a pit now and

-

‘ ‘%? .,; deferment off the investment to tie into a salt water disposal

} @%3 t .- system late in the life of the well, because then we'll hear

j 1‘4 the story that the marginal production won't sustain the cost
% : of tying into the salt water disposal system and won't justify
2 ’ the investment and, therefore, if the order were enforced, that
%i‘ it would result in premature abandonment. But I believe that
%{: there will be many situations where it's known that it is
ig going to have to be tied to a salt water disposal system, but
P

. % “ while the water produced can be handled in a reasonable sized

; g evaporation pit that this pit should be permitted,

MR. PORTER: But actually you would emphasize
that the volume of water should be static or decreasing?
THE WITNESS: It should be static or decreasing

in most cases,

- Q {(By Mr. Hatch) What geographical area will be
affected?
A I would recommend that the geographical area be

- the same area that is covered by Order R-3221, that is all the

O
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oil-producing areas of Lea, Chaves, Eddy and Roosevelt
Counties.

0 Do you have anvy specific recommendations as to the
materials that must be used in the lined pits?

A No, I'm not going to make any recommendation
concerning specific materials. There are numerous materials
available for the purpose, some are better than others. I
think among the materials which have been either previously
used in other places or which have been proposed for use here
are concrete, asphalt, gunnite, Fiberglass, butyl, neoprene,
polythylene, polyvinyl chloride, synthetic rubber and
nylon, just to name a few. I think that the grade of the
material in many instances is more impor :ant than the type of
material, and I would recommend that any standarxds that the
Commission would adopt would require that first grade
materials, whatever they be, Would be required.

One thing is certain, the material that's used
to line an evaporation pit should be of sufficient tensile
strength and toughness to withstand punctures from any rocks
remaining under the liner or from rocks or any other objects
that are thrown into the pit after it is constructed.

The material should be sun-~resistant or special

provisions made to protect it from the sun. It should be heat
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and cold resistant well beyond the normal ranges that are
expected. The material should be fungqus resistant and rot
resistant. It should be inert to the attack by salt, by
acids and by hydrocarbons, znd if it is of rigid or semi-
rigid construction it should have a reasonable coefficient of
expansion to prevent cracking or parting due to temperature
changes. Those are just general things regarding the materials.

Q If the Commission were to allow these lined pits,
should any method of detecting leaks be required?

A I'm not sure just how many satisfactory methods of
leak detection can be utilized in an installation such as a
lined evaporation pit. One means that could be used requires a
gravel-filled sump connected by a pipe to another concrete-
lined sump outside of the pit. The reliability of this
method would be greatly improved by the installation of four
gravel-filled trenches radiating out from the sump to the
corners of the pit; the bottom of the trenches should be sloped
toward the center slump.

There are several variations of this basic method

of detecting leakage, any of which would be satisfactory
providing that the arrangement of the trenches and the sumps
ﬁas properly designed. But the sump method on any drainage

from under the pit to the outside where leakage could be
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detected is one means. Another means of detecting leakage
might be the use of electric censors which could signal the
presence of accumulated salt Water under the pit liner.

I heard’of another device installed somewhere in
Texas that had a sump in the center of the pit with a pipe
extending vertically from the sump; the liner was sealed all
around the pipe, then a broom handle on a float was placed in
the pipe and cut to just the right length and whenever they saw
the broom handle peeking out of the pipe thev knew they had a
leak.

I don't know what provision could be made to prevent
somebody from wading out there and cutting off the broom handle,
however. Where the pit is installed in sections, that is with
parallel modular units, then there are at least three of these
units, two of the pits could be stabilized, the water level in

two of the pits could be stabilized by siphons and then the

siphon broken and the evaporation rate in those two pits
compared while the water production is going into the third pit.
Of course, the pit that evaporated the fastest probably has
the ieak in it.

While we are on the subiject of safeguards, I might
add that one other safeguard that must be undertaken in the use

of line pits will be the ultimate disposition of the liners on
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any accumulated salt that is in those liners. This accumulation
could be placed in natural salt lakes where there is alreadv
natural contamination or there's no danger of further
contamination, or it could be placed in those big tailings
ponds that Dick was talking about in the previous case.

Another acceptable method, I think, would be the
digging of a shallow trench and burial of this material in a
shallow trench after which the dirt would be compacted and
mounded to prevent seepage from going in there and dissolving
it too fast. I think if it were compacted, mounded and buried
like this it would be dissolveéd over a period of hundreds,
maybe even thousands of years, and there wouldn't be any

immediate contamination at any point along the way.

I believe that's all I have to say on the subject

of leakage and safequards.

0 Do you have any recommendation toc make concerning
the capacity of the lined pits?

A This is the most difficult part of the whole thing.
Anyone proposing to use an evaporation pit for the disposal
of salt water is going to have to carefully analyze his
water pfoduction against the evaporation rates and make sure
that he doesn't find himself in a bind with his production

shut in because his pits are full.
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Evaporation rates vary widely wi;hin a single vear as
the seasons change and even vary greatly from year to year as
the weather cycles change.

I have an analysis of a three-vear period for the Hobbs
area and find that pan evaporation of fresh water averaged 93.6
inches a year but ranged from a low in this period of 82 inches
to a high of 101 inches. The wvariation month by month ranged
frbm a low month of an inch and a half to a high month of
over sixteen inches. Conversion of the fresh water pan
evaporation rates to saiine water in pits greatly reduces the
total evaporation, The three-year average is 53.5 inches
compared with our previous average of 93.6 inches.

The low year for pit evapcration of saline water

is approximately 61 inches or 49 inches, and the high year is

[«

61 inches. Adding the precipitation that fell further reduces
the evaporation so that you have an average annual evaporation
rate for the three-vear period of 36.2 inches, with a range
f£rom 17 inches to 45 inches.,

Now, this is one of the wettest years in the history
of the Hobbs area that is included here. That's what brings
the average down. Thev had 32 inches of rainfall that year,
which is extremely high, This is something that operators are

going to have to take into consideration. You can't design




your pit on the basis of a dry year. You have to keep in mind

that you do occasionally have wet vears,
-
. Q You would expect the applicant to submit figures
- along with his application to show that the pit was adequately
, N ! sized?
il -a
;"‘ i A Yes, sir. Now, what we plan to do is to make a
- more comprehensive study of the evaporation rates and compute
* evaporation tables for each of the District Offices. Operators
t : then would be able to come in and knowing they had a given rate
[ of water production to handle be able to determine from our
‘ tables the number of square feet of evaporaticon surface that

4 will be required to handle that amount of water, either to
. evaporate it or to store it during the winter months when the
evaporation rates were at their minimum. o

‘;; I would also recommend at least a 25 percent excess
. capacity be required in order to allow for unexpected rains or
snowfall or periods when evaporation rates just are not up to

par because of high humidity or cloudiness and so forth.
Another thing vou have to consider in here is the
elevation. We've got comparative studies showing Portales with

a 4,000-foot elevation evaporated 67 inches while Hobbs during

the same weather at 3600 feet evaporated 72.6 inches, Now,

this is fresh water in a pan. So you have an almost six-inch

difference between Hobbs and Portales hecause of a 400-foot
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elevation change.

Last but not least, there should be a header pit
installed in each of these installations to permit the brine to
go into a pit and anv hydrocarbons that are in it to be allowed
to surface and skimmed off or otheiwise removed prior to
placing the water in the evaporation pit, because any
accumulation of oil on the surface of the water is going to
greatly reduce the evaporation.

Q bo you have anything further to say concerning the
amendment of R-32217?

A No, except to say I don't have any particular
pride in what I'm presenting here this morning. There are many
gentlemen here in the hearing that have far more experience
than I do have in this field and I want them to express
themselves on anything that I have said. They can add to the
suggestions or they can blast them if they wish, because we on
the staff know very little about actual evaporation rates in
lined pits. We are willing to learn, however., We only hope
that we can come up with some general standards and safeguards
that will not only protect the fresh water but will also permit
the operators to protect themselves from excess expenses and
still be able to properly dispose of the produced brines.

Q You had no exhibits?
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A No, sir.
MR, HATCH: That's all I have,

CROSS EXAMINATION

BY MR, PORTER:

0 Mr. Nutter, as a matter of administrative procedure,
in the event that the Commission should see fit to authorize
some type of lined pits, should this authority be given to the
District Supervisors in each District or should the Secretary-
Director grant these?

A I think this should be at the District level because
you have the engineers in the field that work for the companies
and some of them are going to be at a loss as to what they are
going to need to dispose of forty or one hundred barrels of
water a day as far as surface area is concerned, and our
District engineers and supervisors, as time goes on, will
become quite well acouainted with the reguirements, these
engineers from the company can come in and consult with them,
help them to design the pits to get the adequate capacity that
would be required.

I think it should be at the District level and the
operators in the Hobbs area come into our Hebbs Office and the
operators in the Artesia area come into the Artesia Gffice and

discuss it with the engineers and supervisors there.




0 Also, Mr. Nutter, as far as any minimum specifications
that the Commission would prescribe, do you think that these
should be somewhat flexible, in other words, would you
recommend that these specifications be written into the order
or would you recommend that the Commission, as a matter of
policy, establish these specifications for the guidance of the
District Supervisor? The reason I ask this question, there are
rapid developments now in this area as far as the manufacture
and design of mining materials are concerned, it might be
necessary for us to update this quite frequently to take into
account new developments and technology.

A That's right. I would hesitate to mention any

specific materials in the order or any specific requirements as

far as -~ let's talk about flexible linings for a minute, as far

as stretchahility, elongation before breakage, puncture

resistance, things like this. You can draw standards for things
like this but they might be extremely restrictive and preclude
the use of some other material that may be developed tomorrow.

I hate to recommend any kind of standards other than
this pit shall be composed of first grade quality materials
which are known to be adequate for the service that they're

going to be used for, and the list would be continudusly

changing. Some things that we may have confidence in today
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may not prove to be reliable. It's going to be up to the
operators to be sure they have good materials because we are
going to want, and I firmly recommend that we have safegquards
to detect leakage, and if the operator installs a poor pit
and it develops that it leaks, it's going to have to be
discontinued.

Q Then if an adequate system of leakage detection is

established, then prudence would dictate that the operator --

A Select good materials.
Q -~ select the very best material that he can £ind?
A That is correct. I think it's going to be unwise

to try to save money in selecting vour material because some
of them just won't last.

MR. PORTER: Does anyone else have a question of
Mr. Nutter? Would you identify yourself?

MR. HUDRY: Hudry with Atlantic,

CROSS EXAMINATION

BY MR. HUDRY:

Q These small amounts of water which you are talking
about, are you still referring back to the one barrel of water
per day for a sixteen total in these lined pits?

A No, sir. The provision in that, as far as that one
barrel was concerned, is --

MR, PORTER: That's for unlined pits?
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A That's for unlined pits, and paragraph 4 of this
order would have to be revised to include these other areas that
were covered by the previous orders, but this paraqgraph reads
as fcllows: "Surface pits may be utilized for the disposal of
a maximum of one barrei of produced water per day for each
developed 40-acre tract served by such pits." This is talking
about an unlined surface pit.

0) (By Mr., Hudry) When we go to lined pits, then,
the amount of water that goes into that pit, if you are
talking about small amounts, is there going to be any --

A I am not talking about any specific amount, I don't
think anyone is going to try to evaporate the water that is
produced by one of these Pennsylvanian wells that makes 700 or
a thousand barrels a day. It seems that evaporation rates are
not as great as a lot of people have thought they were, because
I think a lot of these pits at the present time are evaporating
from top and bottom both, but a prudent operator is going to
find that thirty to one hundred barrels is probably the
maximum he is ever going to want to install a pit for.

MR, PORTER: I would imagine a hundred barrels a
day would take a pretty big pit.

THE WITNESS: 1It's going to take a good sized, a
hundred barrels is going to take a heck of a big pond, and by

the time you install that and maintain it, it might be cheaper




i

bk

21

to look for a disposal system, underground disposal system,
MR. PORTER: Mr. Knauf, yvou had a question?

CROSS EXAMINATION

BY MR. KNAUF:

Q On this three-year evaporation study in Hobbs on the

brine, was that pan evaporation or pond evaporation?

A No, this is calculated for ponds.

Q For ponds?

A Yes,

0 And the fresh water was in pans?

A The fresh water was in pans and then you take a

factor. Actually the factor you take is .6 to convert from fresh
water pan to salt water in a pit. This was taken from the U.S.G.S.
study when they were trying to determine if they could evaporate
the water up there in the Malaga Bend, the salt water was coming
out of those springs that Dick Stamets was talking about.

MR, PORTER: Does anyone else have a question?
Mr. Motter.

MR. MOTTER: Dean Motter of Cities Service.

CROSS EXAMINATION

BY MR, MOTTER:

Q Referring to paragraph (a) of Order R-3221, I may still

be a little bit vauge on this, but is it your intent that someone
operating an injection system, whether it be a waterflocd or

salt water disposal system, would have to apply for a permit
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every thirty days for use of that pit? Some of these wells
might have bheen in service for ten vears and twelve years and
so on, could we not get this administrative approval at one
time, or whatever approval is necessary? Perhaps outline what
the operator is installing and handle it in this manner, or do
you intend to request this every thirty days?

A Well, I don't think the thing is going to be -- are
you talking about getting approval to use the thing and
have the approval renewed every thirty days?

o) Well, that is my question. 1Is that the intent of
the wording here, that you would be required to do this every
thirty days?

A Well, I think that the thirty days is applicable
more to the disposal of water and not to the storage of water
in these injection wells. I think that “he District Supervisor
of this District should be notified at the time an injection
system breaks down and I don't think that any injection system,
you are not going to leave your waterflood shut down for any
thirty-day period, you are going to be fixing those pumps

and have that thing back on in a couple of days, and I think

each particular case, whether it is a breakdown today and another

breakdown possibly next week, would be a separate instance and

you would notify the Hobbs District Office of a breakdown if it
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- were in that district or the 2Artesia District Office. Then if
you were evaluating a well, it would probablv limit vou to
thirty davs, and if the evaluation period were to be extended

- past that thirty davs, he would have to renew that,

- ‘ ) 0 Then is it the intent of Paragraph £ vou also advise

Vi

W ; the District Supervisor when rewairs are being made and the
- pit evacuated?
A Yes, sir. T bhelieve he would want to know that. He

should be advised.

-~ MR, PORTER: We have another guestion.

MR. HEMBREE: Lov Hembree of Sinclair.

T CROSS EXAMINATION
- BY MR. HEMBRFEE:
. i
0 Pursuing that same line where the vermit is for
‘3 punping out of these facilities that are provided at injection
n 'v‘hf‘f plants or disposal plants and as a matter of routine operation
o ‘;J where the backwash operations are conducted on the filters, this
. } water picked up daily, vou aren't referring to calling the
' . local offiée each time the well is backwashed?
. - .4 No. As a matter of fact, T believe that these
E backwashed pits that are used that frecuently should be lined.

. That's my own personal ovinion. I know some installations

backwash intoc tanks, and if a tank isn't adequate or can't be
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justified, I think no larger than a backwash pit has to bhe,
that it could be lined.

MR, HEMBREE: Thank you.
MR. PORTER: Are there anv further questions from
Mr. Nutter? Mr., Gray?

CROSS EXAMINATION

BY MR. RALPH GRAY:

Q Mr. Nutter, I'm not gquite certain ahout what vyou
mentioned or what your proposal is in regards to handling this
temporary amcount of water that's been put into the pit under
emergency conditions. Is it vour proposal that this water should
be pumped back into the system and reinjected?

A Yes, sir.

0 We very much oppose that. Ve go to great lengths
to keep out the air or oxvgen out of our system where we're
handling produced water. We have found that when you combine
oxygen with produced water, you create a very corrosive water.
You create a water that is subject to formation of various
plugging agents, and frcm the standpoint of injection, we don't

want to have any oxygen coming into the system where we're

handling produced water. I could say we go to great lengths
to keep the oxygen out of the system. Do you have any suggestion

on how we're going to do that and still pump the water back
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into the system?

A No, I sure den't. I recognize you've got a problem
there, but you can visualize a water flood that's making five
or 6,000 barrels of water a day with a five-day breakdown and
putting 25,000 barrels in the pit. If it's not pumped out and
reinjected, you're not going tc have any place to put the water
the next time you break down.

Q Usually, we don't have any five-day breakdown. I
don't recall ever having any brzsakdown for that length of
period. Usually, it's a matter of hours, but certainly, up
to this time, we haven't pumped any of that water back into
our systém and we'd certainly object to having to do that.

Another point which I'm not quite sure 2n, is it
your intention that we get prior approval to use these
emergency pits?

A No. I think wher the system breaks down, you're
not going to dicker for approval for a breakdown. When the
system breaks down, go ahead and use the pit, but notify the
district office.

Q I believe that's the thing to do; no doubt
to me, and sometimes they do happen. Sometimes we might even
have water going into the pit, the emergency pit, before our

personnel gets to the scene.



A Sure, well, I think that -~

0 So if we had time to do that; hut your intention
is that --
A But you notify the District Office.
Q But we notify them,
A Right. Because if he comes out there and if it's our

inspector that comes out there and finds that pit full of water
and he hadn't been notified, he might think that you've beea
using that to dispose of the water.

Q Well, we would like to suggest to the Committee, the
Commission, to reconsider not having to pump this water out and
back into the system of produced water, because, in my experience,

we can tell you for sure that yvou create a very highly corrosive

situation when you combine oxygen with produced water. And
furthermore, we can show you by exmerience that vou do create
these solids that clog up the wells and, in some cases, we have
instances where people have tried tb inject this produced water
without letting the air out and we get some awful looking solids
come out of that stuff,

A Well, another answer might be lining of vyour
emergency holainq pits. I know that there are some right now
which are lined in this State for these waterfloods, and like you

say, if you've got a breakdown of a few hours only, that. the
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TR, D . - capacity of the pit could tell, is designed to take whatever
W ‘ you expect to be vour maximum breakdown time.
MR. PORTER: There's someone hack there. Mr, Ramey?

- CROSS EXAMINATION

BY MR. RAMEY:

. ‘ : 0 Now, on your provision for a newly completed well to
- vse pit disposals, you don't intend that to be a blanket order,
do you? 1In other words, for every newly completed well, why,
; ‘ f you'd have an automatic thirty days to put water into an open
| - pit?

A No, I don't think it would be automatic. I think that
this authority for this should be obtained from you.
- 0 You would suggest mayvhe a well makes ten or twenty
days, you'd have the full thirty days; or maybe a well that makes

800 or 1000 barrels, why, you don't.

o . MR, PORTER: Mr. Ramey; I believe thefe was some
£ t
-4 discussion of that at the reg%?ﬁgf“ﬁearing, and among the things
N s j that the person authorizing the test take into consideration
.-
- would be the volume of the water to the proximity of the fresh
: 4 water. I can visualize a situation is where you probably
' “ wouldn't want to grant any disposal; some others, you could te
a more genexrous depending on those factors.
- MR. RAMEY: Yes. Well, that would be my interpreta-
: tion, but I'd like to, you know, clarify it so that the overators
i .
;
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. - wouldn't think they had an automatic thirty davs.
MR. PORTER: Anyone else have a question? The
gentleman in the back.
- MR. GOODHARD: Rov Goodhart with Rice Engineering.

CROSS FEXAMINATION

BY MR. GOODHART:

— Q Considering this thirty day pit period for a newly
completed well, I would like to make a recommendation. We
were considering this. However, would you consider longer than

- a thirty day period in some instances?

A Well, I think this would be renewed at the end of the

thirty day period. Again, the District Supervisor would take

i;* into consideration the volume and guality of the water produced anad
_— . %'4 the proximity of the fresh water supply in the area.

o

: &- Q The reason I raise the aquestion is that sometimes it

- .

takes a little longer to get a petition fraom the owners of the

é system to get in a new well.
\ ;;z A I'm glad you're here because I1'd like to ask you:
’ ‘e Jf a lease is already connected and has three wells on it and
S they're all going into the disposal system, does the fourth well
_’j have to be recirculated to all the owners of the system?
0 No. This would be auntomatic.
:‘ A As long as the lease and the wells on that lease are
,:
v
-
. . -
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going in, a new well could qo in, too?

0} I imagine.

A Well, that's good. I'm glad to hear that,

0 I was referring to a new lease, Mr. Nutter, a new
well on a new lease which would become a party to the system.
Probably take considerably longer than thirty days to petition
the owners and get approval.

A Probably, if the volume of water produced is not great
and the guality is not extremely had and the proximity of the
fresh water is relatively distant, he'd probahly renew that;
otherwise, he might want to give a thirty day period or a
fifteen day period. But thirty days is automatic, for a period
not to excesd thirty days, but he can renew that and he might not
renew it if conditions wevren't riqht and maybe the operator would
have to truck for the remaining period of time.

MR. PORTER: Anyone else have a question of Mr. Nutter?
If not, he mavy be excused. I don't believe you had any exhibits,
did vyou?

MR. HATCH: No exhibits.

MR. PORTER: Now, I'd like to offer an opportunity for
anyone who desires to put on any testimony in connection with

any phase of the case to come forward and do so. 1If you'll raisge

your hand, and it will be first come, first served.onportunity.
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le have a gentleman in the hack over here.

MR. NFNDERSHOT: My name is Hendershot, John Hendershot.

MR. PORTER: Mr., Hendershot, would you come forward and
take the chair, please, sir?

MR. HENDERSHOT: Yes, sir.

MR. PORTER: Mr. Hatch, would vyou swear him in?

MR. HATCH: Yes, sir.

{(Witness sworn).

MR. PORTER: Would vou take the stand, please, sir, and
we'd like for you to just tell us what your experience has been in
this area of pit lining and something concerning the nature of
materials that you have used for lining pits and so forth.

JOHN HENDERSHOT

called as a witness, having heen first duly sworn, was examined
and testified as follows:

DIRECT EXAMINATION

BY MR, PORTER:

0 Proceed.

A My name is John Hendershot. My liner company is Unit
Liner Company of Wewoka, Oklahoma. Mv personal experience has
been as an inderendent oil operator for some twenty years and,
some time back, I became interested in this pollution setup and

so forth and have established Unit Liner Company for the purvose




f 31
!
[ - of helping to solve the oil industry, oil producers' prohlems
as well as, of course, I have a monetarv interest in it, also.
Wle don't plan to do this for free.
N —_ In this connection, I have approached a number of the
larger supply companies who manufacture both plastics and synthe-
g; ; tic rubbers. We, incidentally, are staying with the flexible
- materials. In addition, I have engaged, through the Oklahoma
‘ Economic Development Commission in Norman, I have made arrange-
ments for Doctor George Reid of the Civil Engineering Department

- of the University of Oklahoma, who is a very foremost polilttion

expert. He has done considerahle investigation along with us
to attempt to determine what are good materials, what is used
i today, what the conditions are in the field, what the materials
must meet and what the capabilities of the various materials in

bt use are. And he has already done considerable work and has

,
. ;,§ just recently set up a continuing testing program to fully
7 - establish the capabilities of, not only the materials that we
i: are handling, but any flexible materials that we have been able
“
fh‘ to come up with that are being used for pit liners. This is
- going to be about a fifty-two week program, and at the end,
- this will be published. 1It's non-biased. It's a complete
. individual study by Doctor Reid. .
-

That sort of gives the background of myself and my
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company.

MR, PORTER: Is that Doctcr Reid, R-e-i-d?

THE WITNESS: Yes, sir. Doctor George W. Reid.

MR, PORTER: He's with the Oklahoma University?

THE WITNESS: VYes, sir. He's in charge of the Civil
Engineering Devartment at the University of Oklahoma.

MR. PORTER: Thank you.

A My own persénal opinion and my objective in selecting
materials, I have insisted that each and every supplier that we
consider. take a field trip, see what is required, and each and
every one of them have been surprised and a little chagrined
or taken aback by what severe service is expected of their lining
» , and as an oil operator, why, I felt this is most
impor+tant that these companies know exactly what they're facing,
what service is expected of their materials, what service life,
that they've got to have a decent service life in the materials
and this type of thing.

We have developed, also, various methods of what we're
calling oil field fluid containment. We have, as far as I know,
the full route of these lined o0il field tanks. Your bolted
tanks that are completelv damaged, we can put a liner in those
that they will satisfactorily contain fluid for vears to come.

We also handle pit liners, actually, and we have developed a



33

special type, I might say. These little ahove-ground evaporative
pits have been in use, I'm sure, for a number of vears. We have
designed one of those primarily for simplicity of erection,
installation, and to compensate for some of the faults that some
of them have had in the past. This has just been done. 1It's
just now going on the market.

Now, as far as fluid containment is concerned, I'd
like to compliment Mr, Nutter on his ideas. I think it's good
that scme system be devised to monitor these cil field pits
or these brine pits to determine whether or not they are leaking.
Now, this does lots of things, in mv opinion. And everything
I'm saying here is my own personal opinion from my experience,

of course. This, in
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¢ Commiagion of asking
the operator to spend lots of money. It is more or less up to
his devises to decide what he's going to put in the pit and he's
assured that whatever it is, it's going to be looked at, that it
must not leak. This can be done relatively inexpensively.

As far as my company is concerned and my personal
experiences are concerned, we welcome this type of monitoring.
This then puts us on notice, also, when we go to sell a man a
pit that he expects a completely 190% impervious lined pit, and

we have just recently taken a contract to line one involving

four and a third acres of this type of arrangement, and I know
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from personal experience that it makes you hump up just a little
bit when you know that this operator is going to expect that
thing to hold every bhit of water he puts in it. So I do commend
you on that type of -- I do think a monitoring system is a very
good idea. I don't think any of the other states have adopted
that, as yet, so far as I know.

In addition, it might be well to consider along those
lines the requirement that the smaller amounts of fluids in the
order of 1,000 to maybe 2,000 barrel storage be maintained above
ground. I believe perhaps that the economics are as well for
above-ground storage as they are in a pit liner, and from what
I've seen in Oklahoma, Texas and so forth, the smaller pits
create the most problem and that's just one of my own ideas
and personal opinions.

As far as selection, as far as these materials are
concerned, it is quite ~- Now, I say "almost impossible" to
determine from a visual standpoint of what the material is made
out of. One of our suppliers tells us -- and this is in the
order of plastics -- that they manufacture 300 different types
of plastics, and I would only caution the o0il operator to
make certain, as certain as he can, that the plastic or
synthetic‘rubber or whatever flexible material he might select

or other type of material, that it has been specifically designed
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for the o0il field operation. This, I think, is imperative.
You can't take a swimming pool lining and expect it to contain
hydrocarbons. Most of those type liners are formed, as I under-
stand it, with plasticizers derived from hydrocarbons and when
hydrocarbons hit them, they cause extraction and the material
gets stiff and brittle and will break up on you.

If I might be permitted in this connection with regard
to the type of materials, I'd like tc read a letter here I've
received from one of our large suppliers and I'll delete the name
of the supplier and any reference to his material, if that's
permissible, and it just pretty much gives you an idea of the
type of investigation that we have done and what these large
suppliers will tell you. Now, again, we've gone to the technical
people and the upper echelon people in these companies. The
sales people will usually tell you pretty much what you want to
hear, but the technical people do not. They will caution you
against the use of various materials and caution you to be
certain of the application and what is expected of the materials.

Now, this particular company came to our area in
January of this year. I shipped them -- they helped me gather,
oh, eight to ten gallons of various tvpes of fluids for their
owr testing. Incidentally, it was interesting that these

people had developed this type of compounded material for four
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to five years and had never put it on the market, had never
been recduested to put it on the market, and so far as I know,
I bought the first pound of it for use in the o0il industry and I
bought all that has been bought to this date.

I'd like to read from this letter. "Dear Mr. Hendershot",
and I had asked them to give me any ideas of anything they had
that I might present here to this Commission.

The following information is provided for your use in
discussing o0il field pit and tank lining materials with the
New Mexico Oil Conservation Commission. BRlank Company has
developed a flexible vinyl ‘sheeting, specifically formulated
for use in the abhove application identified as, blank, and they
have in parentheses -- I can give you this -- Unit Liner Company
Code UCBO30. This material will effectively contain poliluatants
generated by o0il well operations and should provide a significant
aid in fresh water conservation efforts.

He refers to the material: is based on polyvinyl
chloride resins blended with other additives to provide essential
properties and is used to process—-in our Blank plant into a
stable and homogengouscontinuous sheet. The nature of the
material allows it to be welded into large pieces of pit liners --
and this is important, too, but we'll get intc that later -~ or

into complex sheet for use as liners for tanks of any shape.
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Both dialytic sealing and solvent sealing are applicahle to
produce seams which would have bond strength equal to the
original, nativical value of the material. The sealing, in my
opinion, is as important as the material itself. The blend of
ingredients used and the manufacturing process employed to
produce the sheet yields the fcllowing properties:

Blank material can be sealed and installed easily,
even during adverse weather conditions, without danger of crack-
ing. The low temperature impact value is minus 12 degrees
Fahrenheit., This is under flexibility.

Toughness, counsiderable strain and abuse do not
affect the product. Ténsile strength exceeds 2,000 pounds per
sguare inch. Tear strength is above 300 pounds per square inch.
Elongation before breaking is over 300 percent. Weatherability:
continuous exposure in both XW and XIA type weatherometers for
200 hours revealed no change other than in appearance valued
in fading of colors. No ballooning, shrinkage, spotting or
tackiness was observable. Extraction resistance: This is
quite important, in my opinion, if you're talking about vinyls.
Under accelerated laboratory conditions, there is no indication
that Blank materials loses serviceability when exposed to crude

0il, brine, pumping well €luid and bottom settlement. A

constant monitoring of tdnwile strength, elongation and weight
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change shows no significant degradation. Fungus resistance:
Rated excellent. Tested by Methods ASTMD, 1924, recommended
practice for determining resistance of plastic to fungi. Based
on careful observation after vigorous exposure, it is our belief
that Blank material will fulfill the need for an impervious
lining material for fluid containment devices associated with
oil pumping operations. This -- and this is one of the points
I want to get across -- This contention is reinforced by an on-
site inspection of actual environmental conditions by our
technicians, a review of the objectives and regulations with the
Western States Regulatory Commission and an inspection of our
testing techniques and facilities by the staff of Western
University, which is the Oklahoma University, concerned with
the pollution control problem.

Our evaluation program is continuing both in the field

and in the laboratcry. We will be pleased to discuss any aspect

of this product with the New Mexico Commission at their request
and convenience.

Currently, we are utilizing this material as a vinyl
material. We are utiiizinq a synthetic rubber material as
flexible matefial. Also, it has undergone the same rigorous
evaluation and the University, Doctor Reid from the University

of Oklahoma, has wvisited both of these suppliers, as I mentioned,
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to observe the work that these people have done, and I cannot
stress too much the importance of selectina your materials, not
necessarily bhased on grade, but on their ability to -- their
formulation and their abhilitv to withstand the hvydrocarbons,
acid and brine combination of material.

FURTHER DIRECT EXAMINATION

BY MR, PORTER:

0 Do you have any recommendations for a device for leak
detection?
A Well, this can bhe done, I'm sure, in a number of wavs,

and one way, I think, is prettvy well what Mr. Nutter outlined,
is perhaps a txench at the bottom of the pits with a sump in the
middle, draining that way and leave this drain outside, out the
pit into another sump. Now, some companies, I'm sure, do it this
way; others use slotted pine and there are, I'm sure, other
methods probably in use now that I don't know about.

Q Have you made installation where a sump was required or

some means for detecting leaks?

A Yes, sir.

Q It can be satisfactorily done?

A Yes, sir, it can bé done, in my opinion.

Q You mentioned at the outset of your testimony, you've done

considerable amount of study of materials and so forth, and you alsc
indicated that vour preference would be a flexible material, I

believe,
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. A Yes, sir.
Q Would you tell us why?
o f- B A Yes, sir. In my opinion and from what I have seen,
- a rigid or semi-rigid material -- Well, maybe I'd better go at

it another way. An earthen pit is subject to earth shifting and
this is almost ovar a period of a number of years. It will shift
_ ' on you. And this, again, can cause cracking in rigid or semi=-

rigid materials. Also, it has been our findings in .conjunction

with these large major suppliers that the weather has a tremendous

- effect on any material used in a pit and this is whether it is
rigid or semi-rigid or what have you. That weather is a
constant factor to -~ It is probably as important to consider
as the hydrocarbhon resistance.

- : 0 I had some information from a neighboring state that
.- one of their unofficial requirements was that this, any lining
material, be at least a thickness of 30 mill. Now, what do you
. think of this requirement as a minimum?

A I believe it's good. So far as it goes, I think that
a man should put in 30 mill material in about anything he does.
The cost, the actual cost of the material is relatively insignifi-
cant when you go td the lighter weights, when you consider what
that pit has cost you, what it costs you to seal that material

- and the profit that my company or the selling company has to
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take ocut of the texture and the sealing, the sealing is a bhig
factor in these things, and when you take those into considera-
tion, the mill thickness is relatively -- the cost, the
difference in cost of a lighter weight material is relatively
insignificant and it's not worth the risk, in my opinion, just
because you have a 30 mill material, it does not mean that that is
going to withstand hydrocarbons. 1It's just like when you've got
three-sixteenths inch steel or three-quarter inch steel, it's
just gouing to corrode or deteriorate slower.
Q I see,

MR, HAYS: What's the range of costs of these
matefials so that you can get it or how do you price it?

THE WITNESS: Well, our sale or nrice of our material is --
We have one, the vinyl material is 40 cents per sguare foot; the
synthetic rubber material is 45 cents per square foot., Some
of them, I'wn sure, are less and perhaps some of them are more.
This seems to be, I would say, pretty much, oh, in between range.

MR, HAYS: I was just curious. I*d never heard of the
price factor.

THE WITNESS: One of the big factors is in completion
now. We have our materials electronically or dialytically sealed
into sections -- I'm talking of pit liners now -- up to 20,000

square foot. This means that a dialytic seal is a positive seal.
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- It's a fusion of the two materials together by an clectrenic
method. Therefore, you've got just one solid, single sheet in
your liners and this is an expensive procedure, although it
—_ isn't, in my opinion, more expensive than going nut on the ground
. h in a pit, attempting to seal three, four foot wide sections

together in a pit. This costs money, too, Yet, a lot of

—_——

- people are inclined to discount the installation cost. We
prefer to put our cost in the fusion of the material by an
experienced factory indicator.

}‘ — MR. PORTER: Anyone else have a gquestion? Mr. Nutter?

CROSS EXAMINATION

N BY MR. NUTTER:
P if- Q Now, Mr. Hendershot, you mentioned polyvinyl chloride
and you also mentioned that the material, whatever it is, that'’s
used should not contain hydrocarbon based plasticizers. Now, do
any of the polyvinyl chlorides have petroleum based plasticizers?
A It's my understanding that they did, many of them do.
Q I see. So, in other words, all polyvinyls wouldn't
-t be acceptable?
A This is my opinion. Right, yes, sir.
Q0  How about synthetic rubbers?
A I would say probably the same thing would apply. I

don't know what their plasticizers are, bukt you certainlyv have
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the same conditions, and you have different grades of synthetic
rubber.

Q How about polyethylene? Do you know anything about
it?

A Very little, except that it is a pretty light material
and the information I have is it is not designed to withstand
hydrocarbons and should be used only as a temporary liner in
most temporary applications; not as a permanent application.
Incidentally, we have told our suppliers that for the oil industry
and to justify the type of price we're talking about and what
these people are going to be put to, we felt that the o0il
operator should, would expect a minimum of a ten-year service
life. Now, that is a wvery minimum. T know we would like to
have twenty-five years if we can get it. So far, most of these
materials are so new that the cnly time you know how long they're

going to last is when they finally 'do fail.

Q Now, some of them withstood our accelerated weathering
tests --

A Yes.

Q -- but we don't know whether this is severe enough to

be converted into ac¢tually--
A Right, but the lab test indicates that there will be,

they will have this type of service life, but we'll only know
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in the field after ten years. To my knowledge, these flexible
materials, some of them have stood up very well at least three
years in very severe service.

0 Now, I mentioned butyls and neoprenes, do they fall
in the category of synthetic rubbers?

A They're synthetic rubbers, yes, sir. Neorrene, of

course, a qood grade of neoprene is oil resistant. However, in

my opinion, there's a severe problem in sealing this in the field.

It also has a high cold factor index:and it has a real high tear
factor. And the butyl, of course, is not hydrocarbon resistant.
Hydrocarbons will get to it.

Mﬁ. PORTER: Mr. Nutter, we will interrupt the
questioning at this poing and recess fhe hearing until 1:30 at
which time Mr. Hendershot will be available for further cross
examination and anyone else that wants to present testimony can
do so. We'll recess until 1:30.

(Wwhereupon, noon recess was had, and at 1:30 o'clock
P.M., the following proceedings were had:)

MR. PORTER: The hearing will come to order, please.

Mr. Hendershot, would you take the stand and answer any questicns

that anyone has? Mr. Nutter, have you finished your questioning

of this man? Did you have some more?

MR. NUTTER: I think I have, for the time being,
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Mr. Porter.

MR. PORTER: Does anyone else have a question of

Mr. Hendershot? Mr. Stamets?

CROSS EXAMINATION

BY MR. STAMETS:

Q Mr. Hendershot, I believe that you said that the
smaller pits create more problems than the bigger pits. Could
you give us a specific or two on that point?

A Well, this again is just a personal opinion of mine
and from what I've seen of oil operations over the years.
Again, I know the operator is going toc be reluctant to not
being grarnted: t6:drain his tank into any -~ just out on the

ground or into the pit below the level o
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seems that about every tank battery in the country -- at least
in our part of the country -- have one of these little pits
there and they're always very messy and this type of thing and
it's a problem of getting them fenced and so forth and they
usually create a considerable amount of trouble. That's just
been some of my experiences in the oil operations.

0] And it apparently is more due to the lack of attention
by the operator than by the svecific size.

A Right. Right.

MR. PORTER: Any further qguestions? Mr. Nutter?
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RECROSS FXAMINATION

BY MR. NUTTER:

0 Mr. Hendershot, undoubtedly, in the course of the
operation with vour companv, Unit Liner, vou've investigated
numerous materials and you have finallyv settled on the synthetic
rubber and the polyvinyl chloride —-

A Yes, sir.

0 -- which you use at the present time. Now, in your in-
vestigation of other materials, have you come across any snecific
types of materials that vou don't think are satisfactory, without
getting into any tradenames, hut generalities?

A Yeah.

0 Now, take first of all a sheet of pure rubher. We
know that's not right.

A That's no good. Also, many of vour vinyls, polyvinyl
chloride, most of them are general, what they refer -- at least
the trade refer to them or tell me, are general purpose vinyls
such as the type you use in swirmming pools and this type of thing.

Q And these would be the ones that have the petroleum
base?

A That is what T understand, ves, sir., Now, the ones
that we are using, they refer to them more or less as an exotic

vinyl and there are very relatively few of those available, as
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I understand it. As a matter of fact, I only know of two of
them that are available. that are especially compounded for
this type of application. I may not know of them all, I'm sure,
but I've made a pretty good round to study it.

Q Now, have you studied any semi-rigid typmes of materials?

A Not a great deal. I have viewed some. Well, as a
matter of fact, we are replacing one that I would, might say was
a semi-rigid material that is some type of a -- to me, it is a
wall bore type of material with an asphalt impregnated and then
sprayed-on asphalt to seal it.

0 Now, this wouldn't be resistant to hydrocarbons,
would it?

A Not in my opinion and most of it -- In this particular
application, it's an LPG Plant. Thev will tell you that they
don't have hydrocarbons in many cases, but I believe that most
of them are beginning to.realize now that they do have some
hydrocarbons and a very minute amount of hydrocarbons. They
might well --

Q What function does this serve in this LPG Plant?

A These are storage ponds or ponds where they retain
their fluid and where they have these salt cabins.

0 Oh, where they have their storage cabins and they keep

salt water in there?
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— A Yes. Undoubtedly, when they dispnlace their LPG or
when they displace their salt water with the LPG, they said

S . salt water comes back on tuop and some limited amount of nydro-

C ;._ carbons in there. I've seen some, of course. There are some
fiberglass materials bheing used. I don't kXnow too much about
them. I have seen a limited number of them. Seen some of them

- new and some of them after ahout two years that begin to chip

and flake and crack.

Q Now, the next thing I want to ask vou about is, was
— the resistance of these materials to the sun, We have a pretty
- hot sun here in the Southwest and it will get to many materials

after some time,
" ; - A Yes. I think weathering is an extremely -- as I
mentioned before, is an extremely big factor in any material.

vl

And again, I have to go back to the materials that we are

. -
| gz; handling. We have been assured that both of them are, as I
?”; read in this letter, weatherproof and the technical people of
h %E: the companies involved reccmmend them for weather exposure,
i %;4 Again, going back to vinyls, and my knowledge may not be the
; greatest, but what I know now from what experience we have had,
: this one vinyl is the only one that I know of that is recommended
s for outside exposure in conjunction with hydrocarbons. And I

made very, very certain that this was recommended because I know,
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as I mentioned earlier, I know of another exotic vinvl and
it does a mighty fine job in a tank liner as long as it's under-
cover, and we didn't want to get into the position of putting
something in the field that would create a problem with weather.

0 Now, in the event some 0il is carried over in separate
tanks or the Header Pond, which T think probably should be
required in one of these installations to keep oil at a minimum
so as to not to retard the evaporation rates, but have you had
any experience in the removal of these oils from the ponds or
the pits?

A Not -~

0] Of course, when we got a lined pit, you can't burn the
oil.

A Right, you can't burn the oil. Not particularly, no.
We haven't used those to any areat extent back in our part of
the country.

0 I see. And vou don't know of any type of treatments
or detergents or anything else that might --

A No, I don't. I know there's ways of treating reclaiming.
oil, but it will have to be, might be rather expensive., You'd
hope that the oil would pay for the reclaiming job.

MR. NUTTER: I believe that's all. Thank‘you.

MR. PORTER: Does anyone else have a question of




T v ey o

g5

50
Mr. Hendershot? Mr. Knauf?
MR. KNAUF: Jim Knauf.
CROSS FEXAMINATION

BY MR. KNAUF:

Q Are you acquainted with removing salt out of some of
these pits?

A I'm aware that that is a problem. I don't have an
answer.

Q I just wondered what it might do tec your sealed ponds
later on after some conditions were removed.

A This, as I say, I know is a problem. I know one

company we quoted on a liner or two that they anticipated putting
some heavy machinery in on top of the liner and removing salt
in that manner. They had planned to kzep a cover over their
liner of maybe six to eight inches of salt material, hoping that
that would not damage the liner. I don't know whether that's
workable or not.

) You mentioned something about, if it's a steorage of

1,000 or 2,000 barrels, it might be possible to put that above-

ground,
A Yes, s8ir.
0 You mean in the tanks or scme special evaporation?
A Well, most operators have old storage tanks that can

be lined, bolted or welded tanks, and, also, we're not the only
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- ones, I'm sure, I know, that sell a small tank that is verv
| versatile and with capacity of, say, from maybe eighty barrels
to several thousand barrels. BAnd these have been used, I know,
o .? - in many, many instances for evaporation tanks., The ones that
’ have been used are generally four feet tall and with a sizeable ~-
ke o depending on what you want there, the diameter, and we make one
- that we are just coming out with on that type of situation where
we can go from sixteen feet diameter up to 3120 feet diameter

and from four feet tall to eight feet tall and that can contain

C . a heck of a lot of fluid.

P

0 Now, that would be entirely above-ground?

A Yes, sir. This is actually, I say, a tarnk that is

. merely a steel ring with a liner in it.

MR, NUTTER: This is similar to the portable swimming
pool you have described.
“ | 5o THE WITNESS: Yes, that's right.
g Q Now, your evaporation rate would be about 50% greater
if you got it above-ground than you've got it sunk in the ground?
o A That, I wouldn't know. I'm sure, you all know much
more about it than I do.

MR, PORTER: You knrow how deep it was, I guess.

MR, KNAUF: Yes.

MR. PORTER: Mr. Elwell?
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MR. ELWFLL: Bob Flwell.

CROSS EXAMINATION

BY MR, FLWELL:

0 What type guarantee does your company or manufacturer
put on these liners? ‘

A We do not put any, for this reason: Wé've discussed
this, needless to say, numerous times. We are dealing with the
major supply companies in the United States that are nationally
known firms and I don't feel that my company can add anything
to their reputation and their ability to replace the material
at this time.

o] They will replace it if -~

A I've seen it done a number of times even where I didn't
feel like it was justified.

Q As far as a written guarantee of the company that wants
it, what do you do? |

A We have in certain instances, maybe tank liners, things

. 1ike that, that may be given a year on material and workmanship

or something like that. This large liner -- of course, that came
up numerous times -- we did not give any warranty whatsoever on
it. These peaple were satisfied with the reputation and so

forth of our suppliers, and I feel like probably their reputation

is a heck of a lot better than mine. At least, they have a lot
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more basis to go at than mine.
MR. PORTER: Anyone else have a cuestion? Mr. Hembree?
MR. HEMBREF: Loy Hembree of Sinclair.

CROSS EXAMINATION

BY MR. HEMBREFE:

0 With regards to your lined pits, do you have any
specific means or recommendations as to the removal of sclids
from lined pits, such as in backwash systems? This is in line

with Mr. Knauf's system, the question on the salt.

A I've got about the same answer.

Q Without damaging the pit liner.

A I've got about the same answer because I have not had
encugh experience on that. T don't really know how to remove

the solids.

Q This is a considerable problem because this usually
involves -- If you're using a pump, you have to move the tank
around to get your suction and, if so, why, you can definitely
enter the pit itself, and when you do, why, of course, you run
the risk of damaging your liner.

A Sure. We are putting in some cone-shaped bottoms in
some of these pits, the tank-type pits, and that's about -- in an
effort to compensate to keep the water circulating, but that's
about all that I know.

Q All right.
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MR. PORTER: bDoes anyone else have a auestion of

Mr. Hendershot? You may be excused.

MR. HENDERSHOT: Thank you.

estimony. Mr. staff,

MR. PORTER: Thank you for your t

you want. to go on next and testify?

(Witness sworn) .

CHARLES STAFF

called as a witness, having been first duly sworn, was examined

and testified as follows:

DIRECT EXAMINATION

BY MR. PORTER:

Q Mr. Staff, would you state your name for the record?

A Charles Staff, ctaff Industries. Upper Montclair,

New Jersey.

r address OT location of your

Q Would you give you

company?

A I did. Montclair, New Jersey.
Q Now, would you go ahead and explain, give the Commission

the benefit of your experience jn this type of work?

e opportunity of talking

A Thank you very much for th

to you.
o speak loud

Mr. staff, at the outset, may T ask you t

e out in the audience ca

Q
n heaxr you

enough so that the peopl
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because they may have some questions concerning your testimony.
A I appreciate the opporturity of talking with vyou
briefly today. I didn't have much warning of this, and I'm not
an oil man, so I'll talk to you at a little different angle.

My background in this thing, I'm a chemical engineer
with a Doctor of Chemistry. I used to be with Union Carbide
Corporation as Systems Director of Research in the Plastics
Division, and then I took over some experimental work in
agricultural uses of plastics in 1952 and carried that on for
ten years before I left them and formed my own company.

A part of this phase of the work in agricultural uses
of vlastics was the prevention of seepage from reservoirs and
canals. For instance, for irrigation structures, and started
this work with a Grant to the Agricultural Research Department
from the Department of Agriculture to investigate the use of
plastics which were rather new at that time for this application.

Previous to that, liners have been used for swimming
pools, principally vinyls, and Carbide was heavily interested in
polyethylene and so we concentrated on these two materials. We
wanted to determine which matérials were suitable, thicknesses,
et cetera. The Bureau of Reclamation soon became interested in
this and we began working with them through the Denver laboratory,

made field installation, beginning probably '54, ‘55, of canals
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in Tucumcari, New Mexico, which were my first ones. We used
light weight materials on these, generally eight mills, eight-
thousandths of an inch, because we were interested in the cost
factor as well as the performance. And with irrigation water,
it doesn't hurt it. You do have a little bit of leakage, so

we continued this work, but Carbide decided not to continue

this project as a marketing operation so I took over the market-
ing myself and I own the company.
In the work done with the Bureau of Reclamation,

Agricultural Research Service, they were principally in poly-

ethylenes and vinyls but, of course, in other words, as to the
difference in formulation. We have some materials that are
fungus resistant, micro-biologically resistant, tough, "alterant”
durability, 1low extractibilities, vapor nressure and all this.
Polyethylene has some advantages over vinyl. It doesn't have
any vapor préssure and it doesn't have any extractibles as far
as water is concerned, but they found if has low puncture
resistance. 50 we dropped that in most of our investigation
work. It is low priced and so it is being used quite a lot in
irrigation application. Vinvl formulations that Mr. Hendershot
mentioned, and I compliment him on his remarks, are made in a
lot of different formulations and it is necessary to select the

formulations that will aoply to this avpplication. Some of the
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. vinvl swimming nools have been in use for over fifteen years,
and a nortion that was continually emersed under water is still
E.‘ in good condition. Formulations have since been improved so
- Z _ that longer life can he anticipated. The portion ahove the

water line does embrittle due principallv to the heat of the sun,

,‘;

not so much the decomposition of the resin as it was in the real
- old resins. I started in vinvls in 1935, But the heat of the sun
causing evaporation of the plasticizers which causes embrittle-
ment, I would like to -- Mr. Hendershot doesn't claim to he a
35“ chemist, bhut all plasticizers are petroleum based except for those

: that are organic o0il derivatives and these are not recommended

for vinyl composition because they are subject to micro-

Y ——
oo
O

. 2'4 biological attack. And plasticizers is the weak point of a
E - vinyl system in that thev do have different extractibilities,
E;E different vapor pressures. They compare the flexibilityv to a
t - i_q normaily rigid resin so we had to select a plasticizer for the
e application. So in our experimental work, we found plasticizers
+ l: which have vervy low volatility, very low extractibility so that
554 we could anticipate the number of vears life. The Bureau of
n Reclamation in their accelerated tests, after six months, they
- said our material was fungus resistant for twenty-five years,
v
. but they continued this for ten years and still no change. But
- they do like to use these, generally speaking, in irrigation
' structures as a buried membrane, and, of course, I like all
-
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membranesburied, to protect them from not only the heat of
the sun, but mechanical damage from animals, hail, and vandals.
There have been a number of cases where exposed linings have
been stolen. They make good covers For haystacks and other
things and so on. These have to be taken care of.

The lirnings, covered, of course, operate at a lower
temperature and so we get into less problems with vapor pressure
of plasticisers, so I don't know how long we are anticipating
a life, but it is over twenty-five vears for even some of our
lighter membranes. But, of course, for irrigation structures,
as I mentioned, we’'re not quite so critical on seepage prevention.
I would say that at Oklahoma State University, we put some liners

in there, I think, in about '57. There are two of them

on
evaporization suppression studies and Professor Coe told me last
summer that he can't detect any leakage in these. They have
water meters that feed the ponds. One is used for evaporization
study, and the other is for:control and there's no difference
in the -- You can't detect any seepages. We have a number of
other instances where we have not been able to detect seepage.
It does take a little care in installation, but this is quite
easy to deo.

Since we started our own business, we have found that

the consulting engineers are more interested in linings, so we're
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getting into more applications of the industrial tyne. One

of the other installations was a hvdro-electric reservoir in
Costa Rica. Professor Pekoe of the University of Illinois
specified a twenty-mill lining. He said if the linings leak,
the whole reservoir will slide downhill hecause it's on an
artificial bottom, and this one I mention, hecause this does
have some underdrains to pick up any leakage and so they'll
know about this. This is a dailv-filled reservoir from a small
stream for peaking capacity. Initially, there was a little bit
of dirty water that came out of the drains, but they found some
of their trucks had been driving over the linings, right on top
of some crushed rock which was put in the drain, and they repaired

....................... , thev have not had any trouble with

seepage.
We have a numbher cf facilities for holding brine.
We have some that are used for salt production; guite a number

in California. We probably have twenty, twenty-five ponds in

California for production of salt. There's another lafge
Lithium -- Well, fairly large. It's only about five acres,

but for Lithium production that will go into a larger unit
soon, we anticipate. These are brine holding. I think all the

others, we probably have twenty-five or more, twenty-five to

fifty brine holding ponds. Now, the holding of petroleum, as
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Mr. Hendershot mentioned, is different and for plasticieers,
suitable for holding oil, is quite limited, and you do sacrifice
some things. 1In other respects, since one other thing has been
low temperature properties -—- hut that's not such an impertant
property in most of New Mexico. It would be at a higher eleva-
tion, but this can he had. There are a numher of plasticizZers
that are suitable for oil and we have sold some of these.

Vle have a couple ponds down in Texas where we are
holding ocil. Shell 0il Company has a few, two or three installa-
tions now where a pond has heen divided into two or three ponds.
The first one was lined with an o0il resistant material from
which the water is decanted into acetylene basins. E1 Paso
Natural Products Company, outside of Monochans, Texas, has
about a five-acre pond for their little corner, about a
hundred -~ No, about a sixty-foot sacuare with an o0il decanting
section which is lined with an o0il resistant material. The
other portion is lined with a regular water holding pond which
is less expensive and is suitable for the avplication, we believe.
A little bit of o0il on top of the lining, a little bit of oil
would not cause extraction of the nlasticizers. It would he
absorbed into the vinyl. It would be some exchange, but it would
be more absorbed into the wvinyl, but it wouldn't suppress the

evaporation, .so it could be removed by decantation beforehand.
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Our little companv buys materials from Union Carbide
and a couple of other principal suopliers of vinyl sheeting.
Then we specialize in fabrication of large pieces. %We solvent-
seal everything together hecause vinyl is soluble. Outer vinyls
are used for a very durahle chemical resistant coatings. We
solvent-seal everything together to get the highest strength. We
don't get any rupture in the tensile case at the bind and we use
solvent-sealed nieces of material. We prefabricate sections up to
a weight of about 4,000 pounds, sixty-two foot wide and gauges
up to thirty-five, forty mills and then we supply the sealer for
joining these sections in the field. We have a number of installa-
tions. Well, I suppose there are a couple hundred of installa-
tions around the country and a number of foreign installations
that we have. We oput in a twenty-two acre pond for Weirhauser
up in Oregon and they had a specification on seepage, seepage
control on that and they checked it against evaporation pans and
they found their evaporation pans lost more in their ponds so we
presume that there isn’t very much seepage. Thiz is uncovered.
We do recommend that the linings bhe covered to prevent them from
heat. Only the top portion, the portion above about two feet
below the water line in this lagoon, is covered. The one outside
nof Monohans is completely covered with blowsands and the side
slopes are covered with caliche, in addition.

Next week, we'll start putting a pond in Odessa of
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ninety acres. This will not be a brine pond. This will he a
pollution-control pond and this will be covered only on the side
slopes. Again, this will bhe for evaporation of a plant effluent.

MR. PORTER: This ninety acres?

THE WITNESS: Yes. This will be divided into two
ponds. We have, as I mentioned, evaluated -- Well, I started
working on polyethylene and PBC we used only PRC. We sell some
polyethyvlene when people want it, but they tell them not to use

it, so we don't know how to make it. There are some adhesives

for polyvinyl —- polyethylene, but I have not been satisfied
with them. They also have a high shrinkage factor which causes
stresses in the seams and there's some trouble. It is necessary,
I am told, by some people that put it in to allow for ten or
fifteen percent shrinkage in polyethylene. We also had to put
in some little bit cf pipe around linings. We also worked with
nylon—reinforced vinyls, very little, but I think it has some
application. But as a whole, I prefer un-reinforced materials
because theyiare put in places where they encounter ground
settlement and it's necessary to have an_elastic material which
will yield with the ground. I think a very good example of

that is the dam that was built in Canada a number of vyears ago
and stored 120 feet of water, and this particular dam was built
over an area where there was a clay shelf in the area, and the

engineers knowing about this, designed the dam accordingly but
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they put a thirty-mill vinyl blanket under a four-foot clay
blanket on the face of the dam and in 3ue time, due to hydraulic
pressure on this clay, there was settlement in the dam creating
a number of sink holes which were ten to fifteen feet in
diameter and four feet deep. A part of the material would have
had to rupture, but the thirty-mill vinyl that was used on this
elongated 200%, the engineers told me, and was no ruptures.
After a few years, well, they let the water down and went back
and repaired all the sink holes and put it hack in operation.

And a canal in Washington D. C., the one that George
Washington laid out, the Chesapeake and Potomac, they had a
number of sink holes on that due to some ground settlement

again, and the engineers asked about putting in reinforced

materials, and I told them the story and *they put in unreinforced
materials because they'd had sink hcles develop in that that |
were eight feet long and three feet wide and a couple feet deep
and they wanted to be able to take this sort of ground settle-
ment if it should occur again.
We only work, as you gather, I mean, with backgfound
plastic and we don't work in rigid materials; but at a meeting
of the agricultural engineers which I was involved iﬁ and still
am, a little bit, about two vears ago in Chicago, Professor
Hansen of New Mexico State University, Head of Agricultural

Engineering Department, later had a symposium on flexible linings
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for canals and his introductory remarks indicated that he
hadn't had too much experience with plastic linings or flexible
linings, but in a lot of New Mexico, they use concrete for
laterals and small canals and he said, "Frankly, that dcesn't
prevent seepage. That's good for hydraulic characteristics and
leak control." But the cracks in concrete open up, open and
it's got large infiltration area under the concrete. Concrete
is a good structural material, but it needs the impermeability
of water-proof material underneath it, and there are a number
of structures that are built with a membrane under concrete.
You need concrete for a hard surface.

One of the guestions from the audience before was
on removal of solids and salts from liners, and this can be
done in a number of ways. The Bureau of Reclamation on canal
iinings in Tucumcari have skillful operators on their draglines
so they can operate a dragline controlling the depth within

R T

six inches of the bottom so they'd remove their sediment for
the draglines.

vinyl has high puncture res®-_ance, as I mentioned,
and incident to experimental work at Purdue University on

highways, for the use of films on highway construction, we drove

a five-inch tooth, a sheepsfoot roller, on top of about six inches

of sand on top of an eight-mill vinyl £ilm and Purdue reported
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no puncture. We do occasionally drive equipment on top, but
we try to keep the equipment off as far as possible because
there's always a possibility that there may be some rocks in
there that are sharp or something like that. Incidentally, the
Bureau of Reclamation data on puncture resistance carries their
£ilms, carries the vinyl film, even a ten-mill vinyl film on a
three-quarters, one and a half inch crushed rock, increasing the
pressure two and a half psi every eight hours up to 115 foot
head. It did get ruptured at 115 foot head, but that took about
a week, but this was a very sharp rock which, when I squeezed a
sample in my hand, it hurt my hand.

For a long life -- and I guote: For a’long life, we
like to see membranes covered with earth and/or errosion
resistant materials, particularly on the portion which is going
tc be above the water iine. It does také a three to one side‘
slope in order to retain fine texture soils on the side, but
in any area, these are subject to wave action and it is necessary
to put some gravel on the water lined area to protect it from
errosion.

Some tests that I saw in-England, which I brought
with me, indicate that with a gravelled cover alone, yoh can
probably o to a two to one slope. These tests were in connec-

tion with the rapid drawdown of the large canal we'd.lined in
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the rock where we have about 250 acres of material, bhut they
can turn up the ~- They have had to test out the water rapidly
and with a two inch an hour drawdown, they have scme slippage
of fine material on a two to one side slope but witn the gravel,
it was satisfactory hecause it was free drainage.

Well, I think that's about the few remarks and I
don't want to take up too much of your time, and if there's
some questions, I'll be glad to answer them, Mr. Porter, or
I'11 try to answer them.

FURTHER DIRECT EXAMINATION

BY MR. PORTER:

Q  You recommend that this material ke covered. Are you
talking about exposed part of the material above the water
line or the whele pit, the portion that's underwater also?

A Principally, it will be the portion which will be
exposed to the sun. Our experimental work with agricultural
research service indicated that if we had a foot of water on
top of a membrane, our resistance to falling objects, the
puncture obtainable -- We would not obtain puncture with falling
object at probably five times the height we would if we did not
havéka foot of water in it, and this is ore of the things that
we always have to watch for and that's vandals throwing some-

thing in. On golf course ponds, we tell them to cover, because
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people throw golf cluhs in them when they're capable, so we
want them covered.
Q Who'd want to throw a golf club in one?
A We've dropped a lot of stuff in, but one lagoon we
had out West a little while ago had a little leakage in that
and we fiound that the welders had bheen dropping their hot welding
rods in, point down, you know, and that, we don't want to come in.
Q Another question. For an avplication of this kind for
salt water pits, do you have any recommendations for minimum
thickness of this material?
A Well, T would prefer to say not less than twenty mill.
I think that the Texas or the brine ponds, as you know, require
a thirty mill. The Water Pollution Control Board in Texas is
accepting twenty and fifteen mill, bwt this is for pollution
prevention, not for brines, organic waste.
MR. PORTER: Does anyone else have a guestion? Mr.
Nutter?
MR. NUTTER: Yes.

CROSS EXAMINATION

BY MR. NUTTER:

0 Mr. Staff, if all of these vinyls do contain some
petroleum based plasticizer, you state that one that's going
to contain hydrocarbons should have a plasticizer with a very

low volatility and a low extractibility, is this correct?

e s . . T
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oW, what about hydrocarbons, the one that's goind
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A No, they're not .

0 They're part 1S of holding your hydrogen water.

A That's right. put then for hydrocarbons resistance,
they have discussed that if 1 had the material be hydrocarbon
resistant and this has to Pe more specific to the type of
hydrocarbon, too pecause oils vary: as you Know ¢ chemically,
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é — ¢ They're all salt resistant?
i ; A Yes.

}‘; - % Tﬁ 0 They're all fungus and rock repellant --

‘ %Z %”f A Not all fungus resistant.
%‘ Q They're not?

- A No. Those based, principally, upon vegetable o0il

5,5 derivatives are very poor on fungus resistance. Some of thes=
| -~ synthetic materials are also not suitable on fungus resistance.

Q Now, any of these vegetable 0il:films, are they hydro-
- carbon resistant?
i A I would say they could be. They could be. You get

hydrocarbon resistance by using high molecular weight plasticizers

j - and -- but you decrease the product only by a molecular weight
o ;’,:': and also by the chemical composition.
. L ;; :' Q Are we likely to encounter vegetable oil film?
A If you specify funqgus resistance, then you'll take

care of that probiem; inherent fungus resistance, not by added

. lv fungicide.
0 An inherent fungus resistant.--
A Of any additives like the fungicide is gradually lost.
0 Is g90ing to be lost, yes. Well, now, you mentioned

the elasticity of the PBC and its resistance to breaking under
- these sink holes.

A Yes.
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0 Would vyou compare the elasticity of the PRC with a
couple or three other materials, say, polyethvlene and hutyl and
so forth?

A Yes. Polyethviene has a very high extensibility. It
varies with the processing methods. Can be as high as 600%.
However, it's yield point, which is what is more important here,
is only about 6%, ~in the normal polyethylene. Now, that's a
modifi ~-- You're right, Mr. Porter, in sayving that you shouldn't
write exact specifications on material because there's so many
new materials coming, and some of these, we don't know enough
about yet under a long-term application. There are some modifica-
tions of .polyethylene which do have a greater yield point.
Polyethylene, after it's stressed beyond its yield point, becomes
crystalline and the overall --

MR. PORTER: Get's pretty thin, too, doesn't it?
THE WITNESS: It gets very thin, but it thins down
in spots. When you stretch a piece of polyethylene 100%, part
of it is stretched only 6% and the other portions are stretched
up to about 500%.
MR. PORTER: So you don't have a uniform?
THE WITNESS: It is not uniform. This portion that is
stretched very highly is oriented, it's crystallized and it's
very easy to separate the -- separate in another direction. That's

the reason for the poor puncture resistance.
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Q (By Mr. Nutter) Now, does PBC have a uniform --
A No. PBC is elastic up to its rupture point.
0 It stretches uniformly rather than in spots like
polyethylene?
A Yes. Butyl is also elastic but its puncture resistance

is considerably lower according to the Bureau of Reclamation
tests.
Q Now, in the event that a covering were specified,

and we're talking about, say, a covering of rock-free dirt on

the bottom of the well --

A Yes.

Q -~ or the pit and say you had a maximum of three feet
of water there and a minimum of a foot or six inches, how much
dirt is going to be necessary to protect that film from the
sunlight and the heat of the sun?

A I'd say about four inches is enough.

0 And how about if you have a two to one or three to
one slope, how much gravel or rip-rap will be necessary to
protect it from the heat of the sun? Now, this is going to be
dry moét of the time,

A I think on the side slopes, you'd probably need six,
about eight inches.

0 Of gravel?
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A Yes, sir.
MR. NUTTER: I helieve that's all. Thank vou.
MR. PORTER: Does anyone clse have a question of
Doctor Staff? Thank you very much, sir. You may be excused.

Are there other representatives or suppliers here who

want to testify? Mr, Rlwell?

MR. ELWELL: I might say a few words on this.

MR. PORTER: A}l right, sir. Would you come forward

and take the stand, please, sir?
(Witness sworn).

BOB ELWELL "

called as a witness, having been first duly sworn, was examined

and testified as follows:

DIRECT EXAMINATION

BY MR. PORTER:

0 Proceed.

A My name is Bob Elwell., I'm with the R & R Service Company
of Hobbs, New Mexico. Mine won't be too technical and I deal
in semi-rigids, which is fiberglass material. I think cne
thing we're kind of missing the point on here, I believe most
of our pits are going to be from fifty to 100 foot square and
also trying to keep the cost down where it won't be too prohibi-
tive. In a lot of instances, they could set a tank and line it

rather than go to a pit, but I think we will find most of them
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from, oh, say fifty foot to 100 foot diameter and possibly four
to five foot in depth. So, actually, rather than looking at
these larger pits, I think the fiberglass, the one-piece fiber-
glass pit lining is really one of the best on the market.

It is easily sealed and will withstand consideraﬁle
pressure. It's approximately two ounces per square foot and, oh,
which would run possibly seventy, seventy-five mills thickness
and your polyesters are highlv developed, resistant to sun.

Now, there are different types. The type that we use
in tank work isn't weather resistant, but the type we use in
our pits is; also resistant to hydrochlorides. I believe there's
sixty-two different types of polyester resins that can be used
in conjunction with fiberglass and if you're not acquainted with
all of them, it's pretty easy to get them confused.

The type used in the boat-building industry naturally
wouldn'‘t work for pit liners, and by the same token, the ones we
use in the tanks isn't satisfactory in the sunlight. But we have
experimented considerably with fiberglass. I worked with it for
nine years and found that it has worked very satisfactorily in
tank linings and, now, in the pits,

Q Mr. Elwell, I gather from your testimony here that you
think perhaps you could vary the specifications of lining
materials with the size of the pits?

A Yes, sir, if it needed to be heavier, it could be
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very easily installed at the same time. We spray with a fila-
ment chopper gun from a continuous strand fiber and we can bhuild
it to any thickness, any desired thickness at the time we spray in

the pit, in one application

Q Have you made any installations in Southeast New
Mexico?

A Yes, sir, we have two for Gulf.

0 Are they for water storage?

A No, sir, for evaporation pits.

0 Evaporation pits.

A Yes. One is in operation; the other one, they haven't

had any considerable rain in there. About nine inches, I think,
this'moﬁth, something like that. But, this one, we're watching
it pretty close and we're well satisfied with it.

Q What about the weatherability of this type of
material? Should it be covered?

A No, sir. We cover the edges, like everyone else,
to keep from getting blowing out, but as far as -~ It possibly

would prolong the liﬁe; but keeping it covered down in that

- part of the state would be kind of a problem, that part which

wasn't under water.
Q Especially with blowsand.

A Yes, sir.
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0 Well, now, in connection with your installation, do
you make any kind of a quarantee as to how long it will last?

A Yes, sir. That's usuallv one of the first things the
company wants to kxnow and we do have a five-year guarantee on
ours.

Q and that's against leakage?

A Yes. Actuallyv, this is on workmanship because the
products we use are national brands which no one can auestion.

I think with nearlv anv cne brand yvou use, --

0 In other words, if the material fails, the manufacturer
or supplier would replace it, do you think?

A Not to us, no, sir, because if it's aoplied right, it
will stay there. Ve feel like it's cur responsibilitv to apnly
it in such a manner that it will be there.

O If vou make the prover installation, you think that --

A Yes, sir. The materials that we use are manufactured
by Ornite Division, a California company.

0 How large are these pits that you have described?

A One of them is fifty-nine by fifty-nine. The other one
is approximately sixty-five by seventy-five, just random pits;
they were old pits that were in existence. We hauled some sand
in to cover the cil and things over there and went ahead and

sealed the pits over this.
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[ : MR. PORTER: Does anvone else have a question?
f

Mr. Nutter,

e e g

s MR. NUTTER: Go ahead and get it out of him,
| . im MR. PORTER: Okav, Mr. Abbott.
Ry . Lo
o (1 CROSS EXAMINATION
. D ‘
f Ll BY MR. ABBOTT:
; - 0 W. G. Abbott with Agua Corvoration. Bob, you told me
;i; earlier that your cost of applving this lining runs about forty
i
iﬁt to forty-five cents a square foot.
é_q A Yes.
Zlé 0 And one of the other previous witnesses testified that
;: his coating ran about the same.
;{ﬁ A Yes.
, I
s ’é’“ 0 Now, is that the total cost of an installation?
%jﬁ A No. This would be approximately 50% because you still
i~
. % - got somewhere in the neighborhood of ovrobably forty to fifty
g cents a square foot to get your pit ready for this application on
any pit because of the dirt work. MNow, this is simply if they had
- a pit ready.
i MR. PORTER: You would line it for that.ﬁuch?
) THE WITNESS: Yes, sir, this is simply the lining.
Now, the dirt work and specifications, which we do have certain
5." specs: 'in other words, they can't just go out there and bqlldoze
é a hole in the ground and turn it over to us in that respect. It
v e e e O o
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has to he done to certain specifications. In other words, no
large sticks, rocks or anything like that that cculdn't be raked
out readily, you know, and we roll the pit hefore we apply this,
but we do like to have it raked and in fairly good shape for it.
But preparation of the pit would vary depending on the type of
ground whether it was caliche or sand, but I would say approxi-
mately forty to fifty cents a square foot cost there, too, and
that's something else that we got on this inspection because
when you get them too_high, of course, no one will go with it.
If they could, if there was some simple way for an inspection,
and of course, I think maybe a sump with a single drainage pipe
connected to another sump would possibly work as well as anything
and they could monitor the pits on occasion.

MR. PORTER: I believe you had a question.

CROSS EXAMINATION

BY MR. HUDRY:

0 I had one question; Bill asked that one, but I have
ancther one., Clyde Hudry of Atlantic. There have been cases
where fiberglass pipe exposed to the sunlight where the fipers
separate, and do the rods deteriorate?

A Yes, sir.

0 In your case, vou said you didn't have to cover it. Do

you use an. epoxy of some sort where you don't have to worry
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about that?

A It isn't an -epoxy.It's an isopolyester resin and,
like I say, right now there are sixty-two different tvyves, some
of them for -~ In other words, the ingredients tec protect them
from the sunlight and some of them will deteriorate just rapidly
in the sun.

0 But vours won't?

A This particular resin we use does not.

REDIRECT EXAMINATION

BY MR. PORTER:

4] What thickness is thes lining of this material in the
Gulf pits to which you refer?

A On these particular ones we have in, it will vary from
two ounces. Now, this two-ounce is the actual fiberglass in
per sauare foot. It will vary from two to five ounces in the
bottom and we have it five ounces there; and it tapers off up
the sides down to two ounces.

0 I believe I have a counle of samples of the material

to which you refer.

A Yes.
Q Now, is it similar to this that you use?
A Yes, it is, a little more flexible than that. This

particular resin here is fairly rigid.
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Have you made any installations in Texas?

j@]

* 1 A No, sir, T have not, other than --
7 r: 0 These are the onlv installations so far?
- A Yes, so far as the pits are concerned. Now, we have
i
‘ %" used this for nine years in tank linings.
o ’ " o
a4 iy 0 I see.
R ,
B ' A Vle spray this same --
G i T
‘ %i‘ Q And you have had some experience with it towards
o
£ exposure to the weather?
AN
: - A Yes, sir. In fiberglassing the deck of a tank, we had
%*4 to do it from the top. It's impossible to get it to stay up
. :7 above you, so we had to plastic coat the deck on the inside and
oord
- we fiberglassed the deck from the top and we just built a new
§;J deck on top of the old one and we have had some of those on for
v T: as high as five years with no deterioration of the resin.
. ‘2“ MR. PORTER: Anyone else have a question? Mr, Nutter.
SR
S CROSS EXAMINATION
o
MR
; BY MR. NUTTER:
3 il
. Q Mr,. Elwell?
PR
T A Yes, sir.
7 0 Mr. Elwell, you state that some of these fiberglass
: products are sun resistant and some are not.
ﬁ - A Yes, sir.
|
-
B | & e ,.w-.c.«--~-‘-~.«---~»'~‘-\~~~<_‘. w My =
7‘.'  M ”
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Q How is the Commission to know that a fiberglass that is
being installed in a pit would bhe a sun resistant fiberglass?

A Well, that's going to be the integqrity of the applica-
tor and also you could check the number against the manufacturer's
specs..

Q And do the manufacturers statz that some are sun
resistant and some are not?

A Yes, certainly.

0 And the gqlass matting that's put down, that's the same

for all of tham?

A Yes.
0 It's only the resins that you apply on them?
A The resin itself is all that would deteriorate. The

fiberglass would not deteriorate.
o] Now, are all of these fiherglass products,whether they're

sun resistant or not, resistant to salts or acids or hydrocarbons?
A . No, sir. This particular one that we use, we're

havinqﬂto strike a happy medium in there, the best that will

catch everything. 1In other words, your best resistance to salts

and hydrochlorides isn't a sun resistant material. We lose a

little of this to stop the deterioration from the sun.

0 Now, vou said hydrcchlorides. Did you mean hydrocarbons?

A Yes, 8ir. I'm sorry.

——




———T

81

) So if you get the hetter product, as far as sun
resistance is concerned, vou've lost --

A You will lose a little, now, in this particular one,
ves, sir.

0 I suppose the best would be then one that's resistant
to the salts, acids and hydrocarbons and then covered to keep
the sunlight from it.

A I don't know. That's just going to have to be worked
out in time I think. Now this, I know enough about this and
I am making a five-year guarantee,.

0 How about resistance to fungus on rocks?

A It will grow on there. Now, I don't think any more
so than on a PBC line.

0 It will grow on it, but it won't eat it up?

A oh, no, sir,

MR. NUTTER: I believe that's all.

MR. PORTER: Anvone else have a question of Mr. Elwell?
Thank you, Mr. Elwell. You may be excused.

MR. NUTTER: I'd like to ask Mr. Hendershot one
question since Mr. Elwell mentioned the price of installation.
and the cost of the pits.

MR. PORTER: Yes.

MR. NUTTER: Mr., Hendershot, when you were mentioning
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your price of forty, forty-five cents a square foot, you meant
for the material and the installation, you didn't mean the
preparation of the pit?

MR. HENDERSHOT: That's just for the material.

MR. NUTTER: And the installation?

MR. HENDERSHOT : No, that's just the material,

MR. NUTTER: Just the material. Okay. Thank you,

MR. PORTER: Are there any other manufacturers or
suppliers?

(Witness swornj.

L. L. YAEGER

called as a witness, having been first duly sworn, was examined
and testified as follows:

DIRECT EXAMINATION

BY MR. PORTER:

0 All right,

A I am .. I,. Yaeger, Technical Director of the
Griffolyn Conmpany, Houston, Texas.

Q What's the name of the company?

A Griffolyn, G-r-i-f-f~o-l-y-n. We manufacture a fiber
reinforced filnp laminate, both polyethylene and polyvinyl

chloride. This product was developed about fifteen years ago

by an independent research laboratory under an Air Force
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contract. They wanted a substitute for nylon cloth, parachute
cloth, that could be used for cargo parachutes that could be
manufactured aguickly and inexpensivelv in case of a national
emergency, and after years and time on this, we evaluated many
different configurations of plastic films and reinforcing vyarns
and came up with this configuration where vou take two sheets of
film, put an unwoven thread in there of high tenacity, continuous
filament, synthetic yarns in a nattern forty-five degrees in each
direction from the machine direction of the roll and this is held
with a special adhesive which allows these fibers to slip slight-
ly 80 that they will align themselves with the direction of

stress that's applied to the laminate.

We've bheen manufacturing this for about twelve vears

and,” like a lot of these military applications, the major market

turns out not to be for the original intended use--vnarachutes,
but for many other applications, hundreds of other applications
suéh as pilot covers, building enclosures. And one of these
applicationeg is pit liners which it has been used for. We make
this in a four-foot wide roll and we have a fabricating depart-
ment where this can be cut off and heat sealed into larger
sheets up to forty bv a hundred feet. That's our maximum stock
size.

On special order, we can go to a larger size, but

they get unwieldy to handle when they're rolled up. The films
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we use run around two to three mills and by the time you get the

L)

adhesive in there and the yarn, the overall thickness is in
:j the neighborhood of eight to ten mills.
- But if you want a heavier gauge film, we can take two
rolls of this laminrate and run it through the machine just as
:} we would raw film, just single layer €film, put another layer
of fibers in there and come up with something around twenty
mills, ' So we have four layers of film and three lavyers of
reinforcing varn in there. The polyvinyl chloride itself can be
solvent bonded. There are a number of proprietarv commercial

adhesives that larger sheets can he assembled in the field from

ethylene, the hlack polyethylene, is superior to the polyvinyl

.

wd

:}. these forty by a hundreds, and the weatherability of the poly-
{

.

chloride but we've been manufacturing the produvct, the poly-

-t ﬂig ethylene, for ten years and we've had actual experience in pit
| vy liners up to five years that weathered very well which was carbon
‘3 black woven film,
;3 6] '(By Mr., Porter) Just for brines?
o A Yes, sir. Polvethylene for brine. And for oil,

we have o0il skin, the upper liners would probably be the PBC

f laminate. Well, I can't think of anything unless I can answer
some questions that might bring something to mind.

- 0 How do you think vour product can compare in cost to
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some of the other figqures we have heard here?

A The black polyethylene is four and a half cents
a square foot. The PBC is eight and a half cents per sauare
foot, and if you go to the four-ply material, it slightly doubles
the cost of that which is a forty by a hundred foot sized
delivery.

MR. PORTER: Does anyone have any questions of Mr.

Yaegerx? Mr. Nutter.

CROSS EXAMINATION

BY MR, NUTTER:

Q Mr. Yaeger, now, you stated that the black polyethylene

had more weatherability than the PBC type.

A Yes, the PBC —-

Q But it's not resistant to the hydrocarbons, is this

A That's right.

Q So if you're going to use one in a pit where there may

be some carryover of oil, we ought to have a PBC liner?

A The upper liner skimmer barrijer should be PBC, but
the bottom of the pit where you're going to have salt water, the
polyethylene is suitable.

Q Then you bond the two of them together, the PBC with

the polyethylene?
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A They cannot be heat sealed. There are probahly some
adhesives where you can get a bond with them. Generally, there
either has to be a mechanical attachment or they use a sealing
tape or an —

0 Well, you claim that your header pond should he the
PBC liner, and then over it, to the evaporation pond, itself, the
polyethylene would be suitable, is that what you mean?

A That's right. If you want to bond the two together and
can't make a méchanical attachment, you could use 2z tape, a
sealing tape, bond one to the tape; either laminated or bonded
to the tape, but not to each other.

Q Now, how resistant to weather are these two products,
the PBC and the polyethylene?

A The black polyethylene is suitable up to five years,
and we have some installations that are still enough good after
that. - The PBC, that's a dark green. We've never qdne to a
black on that because there hasn't been a requirement on it. It
will have two to three years normal service life.

Q This is uncovered and completely exposed?

A Uncovered; horizontal, gets the full force of the sun.
It's on a vertical installation or slightly embanked. 1If you
had none of the exposure, you could probably get a little more

out of it. But forty-five degrees to the south or horizontal, it
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is limited to two, three years.

MR. PORTER: For lining of a pit, do you recommend
covering this exposed area?

THE WITNESS: VYes. If you could bank dirt over it, you
could get longer service.

0 (By Mr. Nutter) Now, we heard some testimony earlier
that some of the PBCs were o0il resistant and some were not.

The one that you make does entail the use of an 0il or hydro-
carbon resistant --

a Yes, we specified our film suppliers that we want oil
resistant material according to ASTMD, 1924, and we 4o not make
our films or fibers. We buy these from five or six leading
suppliers. We'd like to buy all our adhesives, laminating
adhesives, too. We never found one that was suitable for the
purpose, and we've had to develop our own and manufacture it_to

get the properties of slippage that we need along with good

adhesion.
0 What about resistance to punctures?
A Well, like any plastic films, a sharp object will

puncture it. However, we believe the fiber reinforcement there
in the bottom of the pit, say you have a cave-in in a certain
area there, your liner is going to sag a little bit. We believe

the yarn reinforcement in there is going to limit the amount of
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which this laminate can Sag. The hlack polyethylene has a
Mulien burst resistance of 8¢ Psi and the ppC 100 psi ard
you get up to the four-ply material, you're up over 200 psi in

a Mullen burst.

ng to limit the amount ¢o
which it can Sstretch and thin out to hecome weak. On unrein-
forcea film, why, it wii] stretch almost to an unlimited amount
of one specified to.

0 Well, actually, the reinforced one then would cause
it to break?

A Because of break?

0 It will cause it to break when jit's trying to stretch
over --

A Yes. Once You get up to the ultimate tensile of it,
it will break, as long as you're going to break the yarns in
there. They're the ones that give it the extreme tear resistance
and burst resistance and tensile resistance.

MR. NUPTER: 7T believe that's all. Thank you.
MR. PORTER: Are these the type of materials to which
you're referring?

THE WITNESS: Yes, sir. That is the product., 1 don't

believe you have the black polyethylene there. I have a sample




in my bag if you'd like to see it.

MR. PORTER: What is this material that is reinforced?

pe—

THE WITNESS: That's the transparent PBC and that's the
green PBC that's used for o0il liners or pit liners, The
transparent PBC is used for greenhouses, places where you
"¥, : want, need light transmission, building enclosures.
ff 5 MR. PORTER: Does anyone else have a question? No

further questions of this withess, he may be excused. Thank you

}

very much. Are there any other suppliers or manufacturers or

representatives here? Mr. Loveless, I believe you had been

‘i'¥ experimenting with evaporation pits. Do ynu have some information
Lo you could give us of your results?
L
ika (Witness sworn).
P CHARLES LOVELESS
e ?:ﬁ called as a witness, having been first duly sworn, was examined
t Ao
F o and testified as follows:
o DIRECT EXAMINATION
® ” £
b BY MR. PORTER:
P 2 g
;;s A First, for Doctor Staff's sake, I'd like to testify
£« I
; that oilfield truck drivers are worse than any other kind of
i;; truckdrivers, as far as déstruction.
\‘Q 0 Did you give your name for the record?
k1
- a My name is Charles Loveless from Roswell, New Mexico.
| -
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- In February of this year, I installed a three-module evaporation

R .

pit in Lea County, llew Mexico, in the proximity of one of our
water supply points in our salt water disposal systems on the

— administrative authority of this Commission in an effort to
determine if there were not a more economical way to dispose of

: : salt water than by constructing the gathering systems and

- equipping deep wells particularlvy in the case of marqginal wells

which could not afford the luxury of these elabhorate diuposal

; systems.

- I tried to arrive at a configuration that would lend

themselves to economic construction, keening in mind the need

for the optimum design to effect the greatest evaporation and
. with the purpose to determine whether it would be economical and
feasible for a small overator, say, of one well to construct a
“ " : pit that would handle from thirty to fifty barrels per day of

- salt water. Also keeping in mind that the state would probably
not want to get into an intensive pbolicing action in order to
enforce the integrity of the pits insofar as our water loss is
. concerned, and in tryving to arrive at this configuration, I
conceived of a three-module arrangement which would permit an
inspector to flag a couple of the modules and mark the linér at
~the waterline with a yellow wax pencil in the morning and come
back a“ some later hour in the day and determine whether the pit

was indeed leaking with comparison with the adjacent pit which
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he'd also marked and leaving one module available for the
pumper to put his salt water in during test period,

In February, on February 15th, I put this pit into
opveration. The pit is lined with polyethylene film, the black
color. Two of the liners are just standard six mill polyethylene
and one of them is this reinforced nylon that the Griffolyn
people afforded. The header pit is not lined with PBC, It is
lined with ten mill polvethylene, but in our case where our
water has been processed through several tank stages, we don't
have much of an o0il problem by the time the water gets to our
pit although we have seen just small remnants of film in our
header pits but our testing hasn't been over a sufficient
period to indicate any detericration of the polyethylene in the
header pit.

0 (By Mr. Porter) But yours is not the usual type of
oil field installation for a disposal; I mean, as far as separa-
ting your o0il?

A No. I would imagine that the normal operation would
be in conjunction with a gun harrel with a siphon and the operator
would probably encounter varied -- He would, from time to time,
spill some oil over or the pumper would let his oil get over into
the header pit, and I think it would be essential in the usual oil

field installation to use some kind of an oil-proof material
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by a hundred foot membranes up to within about a foot of the

top of the dikes, and we have found this to be very satisfactory.

We've had some eighty-mile winds out there since
this installation and apparently have had no problems with
anchoring the pit liner. We did have available, immediate supply
of salt water which we loaded on the bottom of the pits after we
lined them. The lining procedure on the three modules and the
header took about two hours.

The pits are fenced with cattle-proof fencing and to
avoid -~ I think this is the greatest hazard to the puncturing
of a liner, is the invasion, is the animal invasion because in
most of your remote areas, there are chances of somebody
throwing a spear or s..voting an arrcw or something that seems
rather remote to me. We've operated the pit on the theory
that we have approximately a 9,000 sguare foot exposure area
in the three evaporative modules although the nominal size is
12,000 feet. And wehave 12,000 feet of liner, of course, but
when you drape it into the recess of the pit and up the wall and
bury about a foot of it, the usable area within about six to
eight inches of the top of the liner is about 9,000 sauare
foot, so that's aboﬁt the basis of your evaporation.

We designed this pit with the thought that we would

have a unit that in normal years, based on the evapotation data
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available to us from these many sources, that this pit would
permit the -- the disvosal system, the daily disposal system,
year round of thirty barrels per day of salt water. 1In the
winter months, according to these open-panned experiments
conducted at the Bitter Lakes near Roswell by the Fish and wWild-
life, and this is the figure we adopted as our standard and
leaving a margin of safety for this unusual rainy weather we've
had, we estimated that we would need about 2500 barrels storage
capacity in the winter months to accumulate the water when the
evaporation rates were below thirty barrels a day and, according
to the nine year figures that we used, the low point per day
would ke about ten or eleven barrels of evaporation on the average
for nine years and the high peoint would be sixty-five to seventy
barrels per day, so that in the summertime, of course, you have
no problem. In the wintertime, you need some accuﬁulations
capacity.

One of the things that we found was the need for a
snow fence on the windward side of the pit. During one of the
big snow storms we had on the Caprock, as in the usual case,

é geometrical snow drift will build up to a certain point and
then the snow goes on by, but in the case of a salt water
disposal pit, that snow dives in that salt water and it doesn't

leave. It stays right there. And during a one night snow storm,
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we filled the pit with four inches of water, so I don't know
how much snow it took to file in those pits. But in the northern
regions of Lea County, I would think that as winter precaution,
you'd probably want to put some snow drift fences up windward
from the pit which could be removed and could be very simple
i . with pailing or -- Mr. Yaeger tells me that his company builds
one, for example, out of strivs of polyethvlene strung by
ropes. T guess anything that will change the course of wind
direction. This pit that.we installed, recording humidity and

temperature meters which we kept twenty-four hours a day, seven

days a week, we metered the water into it and we found that we

can ‘¥Yery easily evaporate thirty barrels a day, at least, this

vear and I think we've had some rather abnormal weather conditions.
Now, as for life of liners, I cannot testify as to the

longevity of these liners because these have only been in there

. {‘M~ nine months or roughly nine months, eight or nine months. So

iAf B ” far, I cannot detect any appreciable depreciation. One thing

that I observed, that your dust and sand immediately puts a

. shield over the pclyethylene. You can see an accumulation of

- dust, tumble weeds, cement sacks, mud sacks, you name it, any-
thing that blows around the oilfield will eventually get into
the pits. The pits are small enough in configuration that a

;T 1nan can walk down the dikes and pick this stuff out from time to




96

time,

We're precipitating on paver, eight-thousandths
of an inch of salt a day. We're using this Pennsvlvanian
water. It is Bough-C water with chloride content of abhout
fifty~-five thousand parts per million. Now, I assume that in
some areas like Cato or Chaveroo where the chlorides run as
high as 150 thousands that there would be a sait problem, and
I would say that if I were designing a pit in that area, that I
would provide for salt removal by the simple process of pulling
the siphon out of one of the pits when =-- to put it out of
commission for a few days, let the salt get down to a mush or
a semi~-flowing consistency and simply put a portable pump on
the dike and throw a whole rubber hose over it and pump the salt
over into a trench which could be dug by a bulldozer and
then pump the mush, the salt, the semi~fluid salt into it and
co¥er it back over and I think if vou put twelve inches of soil
and ran the bulldozer over it, that salt would be there for a
lcng, long time before it would have a tendency to dissolwe into
it. I think at 150 thousand parts per million water, about
every two years, you'd probably want to pump those pits out
into some kind of a ditch at the header. But I would not
anticipate that this would be a very costly procedure.

Philosophizing about this thing for a moment, I think
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the principal concern, and 1 take the principal concern of the
Commission and the State who is one of the large heneficiaries
from oil production, is the premature abandonment of some of the
marginal wells. And on this basis, I think it would bhehoove
the Commission, whatever Order it writes, to write one that a
small operator with a six or eight harrel per day well, a six or
eight barrel per day well, could construct within his means and
stay alive economically.

Now, you can get into a long discussion of liner
gualities. Yes, we could build liners and spend a dollar a

foot on them, nine thousand -- 12,000 square foot. We have ! ﬁdﬁ

$12,000.00 invested. I would rather presume that the Commission:
or -- and let me say this, too: in these water detection devices,
certainly, in the trade, there are many such devices ranging from
those electronically based on resistivity between two wires or
conductivity of the soil, I might’say, or sump drainage into
ditches around. gravel packs. ‘There are some areas in south-
eastern New Mexico where you couldn't find gravel within a
hundred miles to use a gravel pack or a sump device of satis-
factory means, and I would say that considering the topography,
the terrain and geography of the land, that the Commission might
Letter give consideration to a configuration that would lend

itself to ease up policing occasionally than attempting to rely

PRI
y
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on some device hased on a mechanical method that would be costly
to the operator. And I would say, for example, if you permitted
these module type pits, and T would envision that an iInspector
wonlad decide today to inspect the pits in Chaveroo or Cato in
which I also visualize that in some of the multi~-well leases
where you have sixteen wells goinag into a battery, that you
might have -- And, incidentally, an average well per dike is
six barrels of water per day -- you might want to have arnumber
of.modules of forty by a hundred or whatever you determine to
be the optimum size, that the inspector would simply come out in
the morning with an armload, with some kind of a red £lag and a
little staff-and he'll stick one of those into a dike on a couple
of these side by side pits that he decided he wanted to see if
they're leaking and simply take a vellow wax pencil and maké a
line on the liner and throw the siphon out from the header pit
and when the pumper ¢ame out and saw the red flag on the
dike, it tells him that there is an inspector insvecting his pit.
And if in the afternoon when the inspector comes back and sees
that one of these pits has gone down two inches apd one of them
has gone down a guarter of an inch or half of an inch, he would
simply leave the red flag on that pit which would say on it,
"This flag indicates this pit is leaking.” And he would pull
his flag up on the one that he's datermined was not leaking and

the man could still stay in operation. It would simply ertail,




%o
]
Sy

1

59

in my opinion, on these small pits, it would remove the necessity
to drain vast areas to isolate a leak and it would provide a
means wherebhy the operator could simply take a couple of
roustahouts out there and if he's so determined to do it and
roll another liner out in it at an expense of $150.00 and then
he's back in business. If vou nermit the construction of large
pits, trying to isolate phe leak, for one thing, would be a
major task, and when you did isolate it, you're out of business
because you've got a lake instead of a cell, a water cell, and I
can visualize on some of these large well leases that are making
small amounts of water, you might have twelve modules or what-
ever it takes.

We-found that, just as a rule of the thumb in south-
eastern New Mexico, I would say that one module is equivalent
to ten barrels a day of evaporative cavpacity.

Now, speaking of these evaporation figures, they vary
all over the lot, granted. Down in the south end on the Texas
line, I believe, there's some figures available that evaporation
runs as high as 1600 inches a year, and I‘assﬁme that there are
some areas where it probably runs in the order of sixty or seventy
inches a year and maybe even lower, hut I do think that a lot
of that depends on the environment or in the mechanics of the

testing. I think we all agree that evaporation is a function of
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humidity, of the removal of the saturated air on the surface
of the tank, that is, by wind, and by keeping the pit shallow
enough so that you get your convection current set up early
in the morning when the sun first hits them and you do not have
a large recess of cold water in the bottom that has to be brought
up to pit temperature to start the ﬁormal vapor: pressure or get
the vapor pressure up to the point where you're removing enough
water to amount to anything.

We found in our chartwork out there that most of your
evaporation takes place from 7:00 in the morning until about
7:00 at night because as vour temperatures go up —-- and,
incidentally, we have, aside from some areas in the Himalavas, I
believe, we have some of the highest average temperature spread
from night to day, than in anywhere in the world, in Lea County,
New Mexico, so that it is very important that these pits be
kept shallow enough to keep the ambient water temperature at a
point where, in the morning, when you start your evaporation,
you get thé immediate effect of the sun evaporation because you
don't do very much evaporation at niqﬁt. Your humidity will
climb up to forty, fifty, sixty percent as the temperatures
drop in the Spring to thirty and forty degrees at night and then
your humidity wiil drop to, usually, in a normal day, to eight

or ten percent during the daytime when your temperatures run up
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in the order of seventy or eighty or ninety degrees. So I

PN

do think, getting back to these evaporation fiqures, that a lot

of your variations are occasioned by the type of reservoirs in

et

o which the observations are made.

- i
s LT And I do think that it is important to -- within
135 ; the storage capacity of the pit, to keep those pits as shallow
E
b as possible to get the optimum evaporation.

In summary, I would say that these pits can be built
and fenced in southeastern New Mexico for a price somewhere around
— $1500.00, and I dare say that this is considerably -~ that is,
for a thirty-barrel per day capacity -- is considerably cheaper
than trying to erect steel storage and haul the water away.
; And I believe, further, that when you're talking about these

marginal wells and you're talking about life of liners and so

iy kA i

o ferth, most operators operating an eight-bharrel well would be
tickled to death to think that he had a five-year life ahead of

- him economically. So I think when you get into the discussion

e e o T R L p A 1

of liners for what the type of operation we're talking about,

. saving small wells or making it possible to economically produce
wells, making small amounts of water, that éost is important and
life is important, but not as important as cost.

And say that the liners, for example, that I'm using,

?‘-‘ the polyethylene iiners only last five years. 1It's simply a
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matter of drying up the pit and rolling andther one out there
with a couple or three roustabouts and you're back in business
at a cost of $150.00. So I do think that life is not so
important as impermeability or water barrier. Do you see what
I mean?

In other words, I think we could build pits that
wouldn't pass four-hundredths of a milligram in four days, if
you want to spend the money for it. Polyethylene films contain-
ing liguid do not leak. They become osmotic at about ninety-five
degrees Fahrenheit to gas, but as long as you've got water on
them, we have no temperature prohlem as far as seepage out or
loss of water through the membrane. So Iiwould say to vyou,
in writing specifications, it would be more important to say to
the man, "Thou shalt not leak", than to try to prescribe some-
thing for him that would guarantee longevity rather than
immediate effectiveness.

That's my observation.

MR, PORTER: Anyone have any questions of Mr. Loveless?

DOCTOR STAFF: I'd like to make one inquiry of
Mr. Loveless.

MR, PORTER: Doctor Staff,
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CROSS EXAMINATION

BY DOCTOR STAFF:

0 Do you know about commercial or the Civil Engineering
processes in New Mexico State on attribution of dye colors
where it's increasinag evaporation rates?

A No, sir, I am not connected with them,

0 It's in connection with the Civil Engineering Depart-
ment, where as in Israel, they'wve done a lot of work with black
dyes. They're finding that their green dyes are made more effec-
tive, but the problem is that the green dyes do not have the
stability. Thev fade.

A Is this because it converts the ultraviolet to infrared?

A No, I don't know. Why the colors fade, do you mean,
or why you get --

A No, why —-—

0 Well, I think a good vart of it may be because you're
heating the upper inch of the material rather than the depth,
like the water being transparént to heat the bottom of the
reservoir rather than to drop the material with the dye stuff
in it, in the water, and then you heat the top of the water.
You'll heat the bottom of the reservoir, too. But that might
be a good request to make to the Civil Engineering Department.

A Yes, with real interest and it probably can be done
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very cheaply.
MR, PORTFR: Mr. Nutter.
CROSS EXAMINATION
BY MR, NUTTER:
0 Mr. Loveless, vou stated vou put this experimental

pit in operation in the middle of February. What evaporation
were you able to ohtain in February or March?

A We observed from eleven to sixteen barrels in
February. We had some opretty good weather in February.

0 And what is the current rate of evaporation, except
for the days it rains?

A Well, except for the rains, I don't really think it's
significant, but I think we're doing about fifty barrels a day.
The design rate should be about sixty-five, but we've had just
a series of rains out there practically nightly and our rain
gauge has been catching quite a bit of rains as you probably
know.

0 Have vou made any attemot to determine how much
evaporation vou're getting, less the rainfall? I know, of
course, the rains --

A Well, as I say, we're probably getting around forty,

at the rate of forty harrels a day as near as we can tell,

including the rains.
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¢ Of course, these rains are contributing to the
humidity --
A The high humidity, that's right.
Q -- and increasing the evaporation. BRut when it's
not raining, --
A That's right. Fortunatelyv, in southeastern New Mexico,

your normal rainfalls occur during the summer, the Spring and
the Summer, in late summer months, at a time when ycur evapora-
tion rates are in excess of thirty barrels a day anyway, so this

is helpful.

0 Have these heen ‘unnormally high rains this summer?
A Yes, sir, they sure lave.
Q) I mean, total precipitation as ahead of normal?

A Very much so. I'm told this is the third wettest
year in the history of the Hobbs Weather Bureau.

Q I see. So it may be then that this pit won't sustain
the full thirty barrels a day for the next several months
until February the 15th? |

A Well, no, I would say this: That even if you had
three or four inches of rain a month during your summeyr months,
your rates of evaporation during May, June and July over a nine-
year period -- and that takes in many wet years and dry vears,

that was from '51 to '60 that the figures were kept by the Fish
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. é — and Wildli“e -- that you should be able to, with this pit con-
figuration during the summer months, evaporate up to sixty-five
harrels a day so that even if you had two or three inches a

—- month, which would be unusual, vou'd still have plentv of

capacity so that playing catch-up is only in the winter months.

e e s e

] Actually, right now, we would expect our pits in

T

B g,. normal times to go dry, in other words, running thirty barrels
%“' a day until theyv should practically stay dry.
:
% fj 0 Well, would the pit he able to evaporate sixty barrels
§‘ﬁ a day?
é‘i A Yes, that's right,
é:} Q That's what T mean. If vou're only evaporating
¢
E., ' approximately forty now, you probably won't average thirty for
. . yg'" the entire year, I believe.
i
';{: A Yes. I think that if we have a normal August,
?f: September, that the pit will dry up during those months.
5o ;g;; 0 And you'd have to go into the fall months with
%;: practically a dry pit.
* f - A I would say along about October, you'd want to have

a pretty low pit, right,

Q And vou've qot 2,500 barrels of storage --
A Yes.
T 0 -~ that's designed for the system --

PRI
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A That's right.

0 -~ which would he storage for abhout ninety days,
eighty to ninetv days.

A And I would hasten to add, Mr, Nutter, that if you
did have an unusual vear, that it would not be -~ It would seem
to me it would -~ Well, an operator facing a situation would
simply go out there with a hulldozer and build another module
on the side of thg pod and throw another siphon hose over as a
relief valve and he would probably he looking at a total
expenditure of $300.00 to do that dirtwork and liner.

0 Now, vour pit is probably 100 by 120, but you've got
about 9,000 square feet ~--

A That's right.

0O -~ for the effective evavoration of the surface.

B That's right.

0 So that's something less than a quarter of an acre.

A Yes. I would sav we've figured ahout a fifth of an
acre. The reason I asked vou this morning, the testimony USGS
gave on those potash mines is five gallons per minute per acre.
That figures out, 171 barrels per acre per day, and on that basis,
that's average, he said, vear-round. On that basis, a fifth of
an acre would run fiftv-four barrels per day. Now, T don't know

where they got that figure, hut I would say there is quite a
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safety factor on that hasis.

8

Well, now, vou might have remembered from my

testimony this morning, I mentioned that there was considerable

difference also due to elevation.

A

Yes,

What is the elevation here where your pit is located?
Well, it's about thirty -- No, it's 4,000 feet.

It is?

Yes, 4,000 feet, as near as I remember.

MR. NUTTER: I believe that's all.

MR. PORTER: Mr. Loveless, your recommendation would bhe

to not make specifications to enjoin, hut rather to establish an

adequate leak detecting system and leave it pretty much to the

prudence of the operator as to what he lines his pits with?

MR, LOYVELESS: Yes. It would seem to me, Mr. Porter,

that an operator knowing that, first, let me say, building his

pits to the given geometric configuration, first, I would insist

upon that, which would lend itself to adequate inspection as

occasioned whenever the Commission decided it was time to run an

engineer out and just spotcheck pits. An operator, knowirg this

was going to take place from time to time, I should imagine, would--

a prudent operator would make every effort to bhuild a pit that

would be leakproof going in and keep it leakproof,
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MR. PORTER: Tt would probably cost more to recline
it than it would to put it in the first time.

MR. LOVELESS: VYes. Well, I'm sure that he would
want to use an adequate liner the first time so he wouldn't he
having to reline it every month or every six months, is what I'm
getting at. I should think a prudent operator would want to
build a pit of sufficient quality that it would pass your inspec-
tion because he knows he's going to be shut down if he isn't.
I hope I'm not assuming too much for the operator.

MR. PORTER: Does anyone else have a question of

Mr. Loveless? Mr. Ramey?

CROSS EXAMINATION

BY MR. RAMEY:

0 Back on testing the pits for leakage, Mr. Loveless,
how long do you think we would have to, well, place two of them
on test to find out whether they're leaking?

A Mr. Ramey, honestliy, I don't know, but I have a feeling
that in Lea County, Chavez, Roosevelt, in most places, if you
breach that lining, the water is going to go out of it fairly
rapidly. In other words, it's not going to pile up and be self-
sealing because we all know how fast water leaves in most areas
in the ground in Lea, Chavez and Eddy Counties. In other words,

I think if you had any leak that amounted to anything, that the
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water at the surface of that pit would go down at a noticeabhle
rate, a detectable rate, say, within an eight-hour period. that
I had in mind is, a man would go out in the morning and place
flags on his pits and he night cover thirty or forty leases.
It would be a very rapid operation hecause I would visualize all
the guy would do would he to drive up with his red flags and
stick them in several of these selected pits and take his vellow
waxed pencil -- and polyethylene lends itself very nicely; you
can make a beautiful vellow mark on it with a waxed vencil -- and
then do this maybe to fifteen leases within an hour in the morning
and then come back at 4:30 or 5:00 in the afternoon and just
walk up and observe the relative deoths of the water in the test
pits, and T believe that he'd bhe able to catch most leaks.
Maybe I'm being over-optomistic.

MR. NUTTER: You'd have to take all the yellow waxed
pencils away from the pumpers, thouagh, wouldn't vou?

MR. LOVELESS: Most of them, it's been my experience,
don't even carry pencils. It's pretty hard to remove that wax
from polyethylene after it's heen applied. I know that.

MR. PORTER: Does anyone else have a guestion? Thank
yvou very much, Mr. Loveless. You mav be excused. Does anyone
have anything ﬁurther to offer in the case, any testimony?

Mr, Woodruff has a travel schedule that he has to meet and he
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has asked vermission to make a statement now.

MNPy UOONRUFF:  Thank vou, Mr. Porter. Norman Woodruff
of El Paso Natural Gas Companv.

I aporeciate the opportunity to make my statement
out of the normal order. 'e consider that the testimonv here
supports the recommendation of “Mr. Nutter, that administrative
vprocedure be established under the rrovisions of Order Number R3221
to permit the Commission District Suvervisors to grant exceptions
for the use of properly lined salt water diswosal pits and to meet
the certain minimum standards as mav he ~stablished by the
Commission. And, further, to agrant temporarv disvosal in surface
pits for up to thirty days under emergency conditions.’

It is further recpmmended that these provisions also
apply to the areas in pools éffected by Orders Number R1224A,
R2526 and R3164. The promulgation of these amendments to
Ordef Number R3221 to facilitate operations in the area of the
salt water disposal is a problem. Procedures which could be
handled administratively will benefit both the cperators and
the Commission. We believe the number of hearings would be

minimized and most problem conditions can be expeditiously

cared for.
We think the testimony certainlv justifies Mr, Nutter's

recommendation that the specifications not be placed in the rules




r

-—

|

112
but be nlaced in to administrative policies so it can be
changed as the conditions may necessitate, and we do wish to
commend the Commission on the timely calling of this hearing.

Thank vyou.

MR, PORTER: Does anyone else desire to make a state-
ment? Mr. Kellahin?

MR. KELLAHIN: If the Commission please, Jason Kellahin
representing the Standard 0il Ccmpanyv of Texas. Right at the
moment, Standard 0il Company of Texas has no salt water probhlems
but is in hearty agreement with the recommendations that have
been made by Mr. Nutter for an administrative procedure for the
use of lined surface pits, under a svstem under wherebhv the
District Supervisor would grant the permits in accordance with
specifications to be adopted, not in the Order itself, hut by
administrative procedure which could be subject to change from
time to time.

And in that connection, we do agree that, at least to
this extent which was a statement that was made by Mr. Loveless,
as we see it, most of the exceptions that will be sought for
the use of certain specs of this nature will be for wells of
rather limited production, as a normal thing. And if the speci-
fications are too rigid and the expenses too high, the adoption

of the excepticn would defeat its own purpose. We hope that
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the Commission will be as liheral as it can he, consistent
with good onmerations. This is a difficult oroblem. And I
think it's one that will be suhject to change from time to time
on the basis of experience.

In connection with the change of Order Numbher A to
Order R-3221, as I understand it, it's a matter of policy, or
at least it is the intent of the Commission that reinjection
of produced water from waterflood projects, stored for emergency
purpose, be a matter of policy and that such reinjections will
be reaquired. In line with a statement that was made by Ralph
Gray, we will suggest that this not bhe a rigid requirement or
a blanket reguirement but, in each instance, the requirement for
reinjection will be based on the facts in the particular case
because in many cases, and particularly true I think in the
Malaga Bend of Tenneco, that water is aerated and it will be very
difficult to handle from there on in.

MR, PORTER: Thank vou, Mr. Kellahin. Anybody else
want to make a statement in this case or further comments? I
want to take this opportunity of asking the Commission to adjourn
the hearing and,_before we proceed with the next case, to thank
all of you gentlemen who have offered testimony here in response
to our invitation to do so. HNow, all cur staff has to do is

sit down and figure out how much weight to assign each statement.
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80 if there are no further statements in this case,

we will

take it under advisement and proceed to the Southeast Nomen-

clature Case, which is Number 3308.
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Mr. A. L. Porter. Jr.

Cil Conservation Commission

State of New Mexico

Santa Fe, New Mexico
Ret Suggested Specifications and
Test Proceedure for Lined Evaporative
Pits for Use In Southeastern New
Mexico.

Mr. Porter:

Enclosed is a suggested plan for design, construction
and testing of the evaporative pits.

I will discuss this with you next week when I come up

for the Playa Lake hearing.

i Ycu very truly,

1

Charles C., koveless, Jr.
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SEGOMMORIATIONS POR SPECIFICATIONHNS COVERING CONSTRUCTION CF
SALT WATER EVAVPGORATION PITS IN SOUTHEAST%E‘»'J MEXICO AND PRG-
CUEDURES FORINSPECTION AND REPATRS .o =

O

Ceneral - Data on cvaporarion of water in open pits and lakes
available from many sources indicate that relatively high rates
of evaporation may be expected in Southeast New Mexico. Rates
range from around 2.5 inches per month to nearly 14.0 inches
in June have been réliably reported by the U. S. Government
during the period 1951-1960 at the Bitter Lakes Game Refuge
near Roswell., Even higher rates are reprted in the area near
the Texas border in Southeast New Mexico. During the period
February 15, 1968 to present, June 10, 1968, high rates of
evaporation have been observed by me in the experimental pits
operated by authority of the Oil Conservation Commission of
New Mexico. Based on the Bitter Lakes observations, the ex-~
perimental pits were designed to dispose of 30 BPD which re-
quired a cumulative safe storage of 2500 bbl. the amount of
salt water that was expected to build up on the pits during
the montns October - March; after which the daily rate of
evaporation was expected to exceed S0BPD.

I am convinced after the relatively brief period of
operations, evaporative pits will provide an economical method
to dispose of reasonable amocunts of oil field brine. These
pits properly lined and constructed in a manner to provide
ease in testinz for lezks should assure the minimum of damage
through fresh water polution and permit operators of marginal
0il wells to continue economic operations of these wells after

January 1, 1969 when the no-pit order 1is scheduled to become
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it Desiern = The experimental pit above mentioned is comprised of
a heador pitt 60 x 20' which abuts upon three evaporation pits
100 x 40', (See diagram in first monthly report of operations
. dated April 23, 1568). The pits must be constructed on level
pround in order that water levels in the header and the evapora-
: 7 tive units may be maintained at the same elevation by means of
; syphon hoses or pipe$ which feed water from the header to the
evaporators.
The header pit, the main function of which is to trap all

j oil films which would interfere with evaporation, should be lined

with an oil resistant material such as poly vinyl chloride. The
evaporators may be lined with polyethylene or similar material.
Whgre unlevel terrain is encountered, pits should be de-
signed with multiple header pits which would service as many
~f evaporators as can be geometrically grouped to accomodate the
syphons., In large installations, water should be split by valv-
ing or otherwise to distribute it proportionately to the headers.

Based on the Bitter Lake observations, each 100' x 40

unir should easily dispose of ten barrels per day vear round.

ISP 4

Thus, pits may be designed with multiple evaporator modules in

accordance with total water to disposed of at the production
facility which it serves,

Tine attached diagram shows the idealized configuration
for a unit to dispose of 30 BPD. With an average center depth

of three feet, including the header, this unit should have peak

- winter storage capacity of around 2500 bbl. which will exceed
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E : For the evaporative pits following minimums should be met by
the liner:

*Tear Strength - pounds minimum - 7

o R (Method 5134.1, Federal Spec.
L | CCC-T-1910b.) ~
{ ﬁ? i Rip Strength, pounds minimum - 14 ;

Seam Shear Strength, 4" Seam, pounds minimum - 25
(Method 5100 of Federal Spe:x. CCC-T=~191b.)

Mullen Burst, psi minimum - 80

Moisture Vapor Transmission - gm/100 sq. inches/
24 hours - atmosphere, minimum - 0.5
(Method ASTM D-597)

Chemical Stability - Good to aqueous acids and alkalis
Minimum weight per 1000 square feat - pounds - 26

Color~- Black or green.

Qil Conservation Commission Test Proceedures (Recommended)-

be tested and after eight hours new readings made. Lf water

e :\

| Inspector shall remove syphons from any two of the é
¢ _%~f}' evaporator pits and place red flag on starff at some point on %
;‘.  the dike in place obvious to pumper. Flag should be imprinted g
with a warning that it shall not be removed by other than g

- H
* ‘ OCC agent. Water level to be marked on liner in each pit to i

has lowered in equal amounts in the two pits and at rates
indicated by weather conditions on day tested, flags are to
be removed and pits cleared as not leaking. If leakage is

determined, the flag shall be left in place with notice im-

printed thereon that pit is not to be used again until relined.

When relined, date of work should bs shown on the flag which is

then to be mailed to the CCC District Office within a minimum time.
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I'or the evaporative pits following minimums should be met by

the liner:

*Tear Strength - pounds minimum - 7

(Method 5134,1, Federal Spec.
GCC-T-191b,)

Rip Strength, pounds minimum - 14

Seam Shear Strength, 4" Seam, pounds minimum - 25
(Method 5100 of Federal Spec. CCC-T-191b.)

Mullen Burst, psi minimum - 80
Moisture Vapor Transmission - gm/100 sq. inches/
24 hours - atmosphere, minimum - 0.
(Method ASTM D-697)
Chemical Stability - Good to aqueous acids and alkalis

Minimum weight per 1000 square feet - pounds - 26

Color- Black or green.

Oil Conservation Commission Test Proceedures (Recommended)-
Inspecfor shall remove syphons from any two of the
evaporator pits and placé red flag on staff at some point on
the dike in place obvious to pumper. Flag should be imprinted
with a warning that it shall not be removed by other than
CCC agenc. Water level to be marked on liner in each pit to
be tested and after eight hours new readings made. If water
has lowered in equal amounts in the two pits and at rates
indicated by weather conditions on day tested, flags are to
be removed and pits cleared as not leaking. If leakage is
determined, the flag shall be left in place with notice im-
printed thereon that pit is not to be used again until relined.

When relined, date of work should be shown on the flag which is

then to be mailed to the OCC District Office within a minimum time.
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APPLICATION FOR PERMIT PERMIT NO.
* TO UTILIZE A LINED EVAPORATION PIT
New Mexico Oil Conservation Commission ‘ -

b oe VSV Y=t ey -

Name of Opexator

Address
Name of lease upon which evap=
oration pit will be located

Location of evaporation pits Unit Letter Section Township Range

Lease(s) which will be producing into pit

Pool(s) which will be prodﬁcing into pit

Analysis of disposal water: Chlorides ppme Total dissolved solids ppme
(If more than one pool will be producing into pit, give water analysis for each pool.

Quantity of water to be disposed of into this pit __barrels per day.

Water production from these same wells six months ago bpd. Three months age bpd
(If more than one pool will be producing into pit, give water production data far each)

Method of hydrocarbon entrapment to be employed: Settling tank Header pit

If settling tank is to be used, give size and number of barrels

If header pit is to be used, give dimensions and depth

Header pit lining material Thickness

Dimensions of Evaporation Pit (A-A' and B~B' on diagram)

Number of square feet contained in above

Depth (Top of levee to flaor of pit)

T e e e e e e e e e e e

Material'to be used as liner Thickness

Does manufacturer recommend protection of material from direcf éunlight?~ Yes No

If yes, ahat means will be provided to so protect the material?

Is material resistant to hydrocarbons? Yes : No

Is material resistant to acids and alkalis? Yes No
Is material resistant to salts? Yes : No |
Is-material resistant to funqus? Yes No

is mater;$1 rot-resistant? Yes No

Will joints in material be fabricated in the field? Yes = No

If yes, describe method to be usez in joining material

Attach manufacturer's hrochure describing the qualities of the iining material.

e

— —

Describe the leakage detection system to be used

g
——

1 hereby certify that the information contained herein is true and complete to the best of
my knowledge and belief, and further, that the subject evaporation pit.and appurtenances,

whon installod, will be kept in good repair, and that all due diligence will be exercised

in keoplng the surface of the water free of oil and other debris.

Hamg ' | Title Date
Approved by __Title

e ‘D‘a te




OlIL CONSERVATION COMMISSION
P. ©. BOX 2088

SANTA FE. NEW MEXICO 87501

April 25, 1968 < I

. /\/
Nr. M. C. "Jack" Green, president ‘
 Plasti-Stesl, Inc. {
J; wichita Plasa
/ L
' J

“tichita, Kansas 67302 |

‘

e g
jetter concerning ~plasti-Steel Tanks",
B-3221 prohibiting the surface dis-

Deaz Nr. Gresas vy

type of mater to be used in the pit construction.
time Ge tely say that we would approve ths

3 Very truly yours.

. A. L. PORTEK, Jr.
f locr‘t.ry—DinctOt

ALP/iz

ALP/ e

ces Mr. Joe D. Ramey , supexvisor
0il Consexvation Commission e
poat Office Box 1980 R
Hobbs, New Mexico
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PLASTI-STEEL .

Formerly Plastic Praducts, Inc. '
1005 WICHITA PLAZA 7 AM 2-6881 7 WICHITA, KANSAS 67202

&

¥

April 23, 1968

T B AR Y S T e s

Mr. A. I.. Porter

The New Mexico 0il Conservation Comm.
P. O. Box 2088 T
Santa Fe, New Mexico 87501 ' 25 AH .

[N l{

Re: "Plasti-Steel Tanks" : @

RS

!‘

B

§< .
2

Dear Mr, Porter:

Under date of May 17, 1967, we sent you our brochure on above,
along with a letter of transmittal asking if you would approve
our tanks as surface storage for oil field brires and wastes.

As we haven't heard from you, it is quite possible the materials
could have been lost in the "shuffle" so I am sending yocu, en-
closed, a new file of information, that you will be familiar
with the equipment we are offering to the operators in lieu of
liners for pits.

While to ask endorsement of ours or any product would be cut ;
of the question, we would like to know that our tanks, properly b
installed, are acceptable to you? g

Very truly yours,

PLASTI-STEEL INC. :

MCG:d1lm

Encls.

T A A T T
e

cc: Joe Ramey
P.0O. Box 1980
e Hobbs, New Mexico

DESIGNERS DEVELOPERS . FABRICATORS

— .
L E . o L LN N .
" Dt S R, .- S W Al eS R S R

- Toan




List P-@

INDUSTRIAL PRICE LIST

Terms: 1% 10 Days, Net 30

PLASTI-STEEL TANKS

(Complete Unit)

PAY. PEND.

Effective 11-1-67

F.0.B. Destination R/T Shipping Point (Zone No. 1 - Central U.S.A.}

DESIGN NO. 3 and 3A — (See Detail Dwy.)

STEEL — All parts geivanized or cadmium plated.

PLASTI-STEEL

PAY. PEND.

1005 WICHITA PLAZA / AM 2-8861 7 WICHITA, KANSAS 67202

SHELL — Pre-punched 4'x10° panetls, shippad in coils {spprox. 30™ dia.)
Unit Size | Capecity Price Compiete Unit | Price Complste Unit| Fence Arm STRUCTURAL GIRTS — Prepunched 10’ isngths, shipped in bundies,
Oie. Mgt o Steel Design No. 3 Stesl Dosign 3-A Por Tonk TANKS~Fumished with Kicker Plates snd U-Bolts for snchoring tenks to
. s | ond 0307 Plastic and 030" Plastic | Optionsl stsy posts,
Nom. | Barrel Liner Liner Price LINERS — Premium Quelity Materisls, pre-fabricated to size, in one piecs,
with electronically sesind joints. IMPERVIOUS TO OH., BRINE, WASTES,
10" x 4 508k, $ 29350 $ 338.60 $18.00 CHEMICALS AND SUNLIGHT, with temperature range -35° to 160° F.
13 x 4 | 90 Bbis. 375.60 436.10 24.00
DESIGN NO. 4 — {Sea Detail Dwyg.}
16" x 4’ | 143 8Bbls. 482.40 557.80 30.00
20° x 4’ | 200 Bbis, 572.50 664.30 36.00 UnitSize | Capecity Price Complets Unit Fonos Arme
Stesl Design No. 4 Per Tank
26° x 4' | 3848bis. 786.30 890.80 48.00 D‘; Hgt. in and 030" Plastic Optional
30 x & | 565 Bbis, 1.060.50 1,203.30 60.00 om: Liner Prioe
35 x 4 | 687 Bbis. 1,202.50 1,371.60 66.00 {50° 10 80') — (18 Ga. Stesl Sheil)
40" x 4’ | 967 Bbis. 1,514.60 1,713.20 78.00 50' x 4° | 1480 Bbis. $2,494.60 $ 98.00
45" x 4' {1100 Bols. 1,840.00 1,853.00 84.00 ‘60’ x 4" | 2050 Bbis. 3,148.20 11400
70 x 4 | 2750 Bbis. 3,921.90 132.00
80" x 4' | 3546 Bbis. 4,694.00 150.00
(80" to 120°) — (16 Ge. Stesl Sheil)
90 x 4 | 4465 8bis. $5,765.70 $188.00
100° x 4° | 5465 Bbis. £,607.80 186.00
DESIGN NO B — (oo ) 110’ x 4’ | 6600 Bbis. 7,818.00 204.00
: 6 — (See Detait Dwy. - 120° x 4' | 8000 Bbis. 8668.90 222.00
Prioe Completa Unit | Price Comgiate Unit
e | CoscY | Guesi Design No.5 | Stesl Design No. 5
Het. and 030" Plastic | and 040" Plastic
Nem. Barrals Liner Liner
{18 Ga. Steel Shelt} | (16 Ga. Steel Shei!} DESIGN 3-8 (Ses Detsil Dwyg.)
10" x s: 100 Sbis. $ 77640 $ 841.45 DESIGNED FOR USE AS
13 x8 180 Bbls. | - 999.60 1,074.95 TEMPORARY — MOVABLE — REUSABLE STORAGE
16" x.8 286 Bbls. 1,233.50 . 1,307.50 1-PIECE GROMMETED VINYL COATED NYLON FABRIC BAG LINER
20 %8 200 Bbis. 1.463.10 1574.95 STEEL ERECTS & DISMANTLES IN 4'x 1 PANELS :
®x& 726 Bbls. 1961.00 - 211340 WWWJWWM
30" x 8 1,130 Bbis. 2,520.00 2,733.00 Unit Sixe | Capacity | Capecity { Steel Dasign No. 38 { Seest Design 28
. n i | Viewl 18 on. Viewyt
3% x& (| 13745t 281460 3.063.00 Nom: | Barras | CUFT | Coutad Nylon Fabrie|Contd ylon Febric
4 x 8 1,914 Bbis. 3,423.80 3,749.00 Liner m
45°' x § 2,200 Bols. 3,682.00 4,033.00 10 x 4 | 50Bbi.[2B0cu/fe] § 341.00 $ 401.30
B0 x 8 12,920 Bbis. 4517.00 495146 13’ x 4 | 90Bbis.| 504~ 438.80 511.50
80" x & .. 4,100 Bbis. 5,536.80 6,114.30 16" x 4' | 143 Bbis.| 804 552.10 625.80
70" x 8 6,500 Bhis, 6.692.00 7,4456.50 20’ x 4' | 200 Bbis, 1136 * 857.40 751.00
80" x & 7,092 Bbis. | - 7.861.50 8,801.60 25' x 4’ | 364 Bbis. [2040 ~ 87390 1,048.40
90" x 8 8,830 Bbis. 8.902.00 10,048.10 30" x 4' | 565 Bbis. 31684 1,189.10 1A420.70
100 x 8 10,930 Bbix. 10,182.60 11,556.80 36" x 4' | 687 Bbis. (3848 1,348.80 1,615.40
110° x 8 13,200 Bbis. 11,48150 13,090.70 40 x 4 | 957 Bbis. [6360 1,703.20 2,027.80
120° x 8 16,000 Bbls. 12,858.40 14,728.00 45’ x 4’ [1100 Bbis. [eaoo g 1,838.70 2,242.80
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PLASTI-STEEL

Formerly Pasic Prodcts. inc
1005 WICHITA PLAZA + AM 26861 7 WICHITA, KANSAS 67202

MEMO HERE 1S THE BEST
MOST FUNCTIONAL & PRACTICAL
ANSWER TO YOUR STORAGE OR
POLLUTION PROBLEMS,

The installed cost of a "Plasti-Steel Tank"
is no greater than that of a lined earthen
pit or reservoir of comparable capacity, yet
they are more serviceable, cost less to
operate or maintain, and on abandonment have
good salvage value.

while their initial cost is about half that
of a conventional steel or wood tank, they
are more versatile and adaptable to environ-
mental conditions.

"Plasti-Steel Tanks" regardless of size, can
be transported, erected, dismantled and reset
with a minimum labor and egquipment cost to
you.

They are suitable for emergency or temporary
use as well as permanent storage.

We would appreciate an opportunity to give
you more details or discuss a specific
problem.

won't you use the enclosed card so that we
can.
Cordially,

g;c."Jack" Green, Pres.



“PLASTI-STEEL TANKS”

PAY. PEND.

PARTS AND WEIGHTS

{PLUS 1 PACKAGE HARDWARE)

DESIGN NO. 3 DESIGN NO, 3A-38
{20 GA. GALV. STEEL SHELL) {20 GA. GALV, STEEL SHELL)
SHELL GIRTS PLASTIC | TOTAL SHELL GIRTS PLASTIC | .
BIZE | W10 Penele) (10’ Longths) LINER' SIZE {4210’ Paneis) {10’ Longths) LINER
. | WEIGHT WEIGHT
TANK NO. NO. .030° TANK TANK NO. NO. TANK
SECTIONS WGT.|GIRTS WGT. |NO. WGT SECTIONS WGT.|GIRTS WGT. Ino. war.

8 3 198e| 3 10651bs.j 1 4B81bs| 351 ibs. 10" x 4’ 3 1981bs.| 6 1841bs. | 1 48ibe] 4301bs.
Y L 4 284lbs.| 4 1201bs.] 1 721bs.| 456 ibs. 13" x & 4 2841bs| 8  216s | 1 721bs| S621bs
16'x &' 5 330ma] 5 195 1bs.| 1 101 1bs.] 626 Ibs. 16" x &' 5 330Mbs | 10  360Ms | 1 1011ba] 791 s
20 x4 6 396Ws.| & 2301ibs.) 1 1311bs.| 767 lbs. 20" x &' 6 39lbs.| 12  4241ibs. | 1 131ibs| 961 ibs.
2%5'x 4 8 528Rhs.| 8 3101bs.| t 208 lbs.| 1046 ibs. 25" x &' 8 b628ibs.| 16  572ibs. | 1 208ibs.| 1308 ibe.
30 x & 10 660s.| 10 3861Ibs] 1 205ibs.| 1341 tbs. 30" x &' 10 6601bs. | 20  71Z1bs. | 1 295 1bs.] 1667 ibs.
36 x 4 11 726 11 4241bs.] 1 350 1bs.] 1500 1bs. 35" x &' 11 726ibs. | 22  782%bs. | 1 350 1bs.| 1858 ibs.
&« x & 13 8s58ms.| 13 496 tbs.| 1 4651bs.] 1818 ibs. 40" x &' 13 B8581its.| 26  914ibs | 1 465 ibs.| 2237 ibs.
25 x4 14 924ms.) 14 5371bs.| 1 5261bs.| 1986 Ibs. 45 x &' 14 9241bs.| 28 920ibe. | 1 525Ibs.| 2439 ibs,

{PLUS 1 PACKAGE HARDWARE) {PLUS 1 PACKAGE HARDWARE)
NOTES — ALL TANKS FURNISHED WiTH KICKER PLATES AND U BOLTS FOR ANCHORING TO STAY POSTS
14 GA. GALVANIZED STEEL SHELL AVAILABLE ON SPECIAL ORDER
DESIGN NO. 5 DESIGN NO. 4 :
{16 GA. GALV. STEEL SHELL) (18 GA. SHELL 50° TO 80" — 16 GA. SHELL 80" TO 120"
SHMELL GIRTS PLASTIC | toraL | SMELL GIRTS PLASTIC | yoraL
$1ZE (4210’ Panela} {10’ Langths) LINER StZE (4'% 10’ Panels) {10° Lengths) LINER
WEIGHT WEIGHT
TANK NO. : NO. TANK TANK NO. NO. YANK
SECTIONS WGT.|GIRTS WGT. | No waT. SECTIONS WGT.|GIRTS ~ WGT. | no. waT,
10 x 8 6 654ibs.| 12 435ibs.] 1 801Ibs.| 1169 1bs. 50" x &' 16 14261bs. | 32  12161bs. | 1 671 lbs.| 3312 ibs.
13 x 8 8 872ms| 16 S80ths.| 1 112 fbs.]- 1564 Ibs. 60" x & 19 1691ths. | 38 1444ibs. | 1 910 ibs.| 4045 tbs.
15 x8'! . 10 1000tbs.| 20 725108 1 150 1bs| 1066 ibs, 70 x & 22 19581bs.{ 44 1672ibs | 1 1150 ibs.| 4780 tbs.
20 x4 12 1308Ms.] 24 8701bs.| 1 1911bs.| 2369 lbs. 80" x &' 25 2228'bs.| 50 1900 1Ibs. | ‘1 1490 ibs.| 5618 ibe.
26 x| . 16 1744ibs.| 32  11601bs.| 1 2881ibs.| 3192ibs. 90" x &' 28 3062ibs.| 56 2128iba | 1 1846 ibs.| 7025 Ibe.
Arx@t 20 2180bs.| 0  14501bs.| 1 308 ibs.| 4028 ths 100" x 4 31 33794bs. | 62 2353 ibs. |1 2240 tbe.! 7975 ibs.
A x&| . 22 2398Mbs.| 44  15951bs] 1 4601bs.| 4453 ibs. 10 x4 34 3706he. | 68 2584 s | 12640 ibs.| 8930 e

R ord 26 28341bs.| 52  18851bs.| 1 5951lbs.| 4614 tbs. 120" x & 37 4033hs. | 74 28121bs. | 13000 s | 9936 ibe.
45'x @) 28 3062ihs! 56  2030ibs.| 1 668 bs.| 5750 tbs. (PLUS 1 PACKAGE HARDWARE) :
B0'¥8| 32 34881ba) 64 23201bs| 1 831 ibs| 630 o SHELL SECTIONS SHIPPED IN COILS
60" x & 38 41421bs.| 76  27551bs.| 1 1090 ibs.| 7987 tbs. (2 TO 3 SECTIONS PER COIL) -
70°x8'| 44 47961bs.! 88 31901Mbe| 11378 1bs.| 9364 Ibs. STRUCTURAL GIRTS SHIPPED IN BUNDLES
80’ x8'| 50 S4501bs.| 100 3625 tbs.} 1 1691 fbs | 10766 Ibs. 1370 4 TO BUNDLE}
vy 56 6104 1hs.| 112 4060 1bs| 12125 1bs | 12280 s, PLAST!C LINERS SHIPPED IN CARTONS
100’ x 8’ 62 67581bs.| 124  44951bs.| 1 2642 tbs.| 13795 ibs. At PEWD.
110" x &' 68 74121bs.| 126 4930ibs.| 1 2980 fbs. | 15322 Ibs. mmm
120°x 8 74 8066!bs.| 148 5365 !bs.| 1 3450 Ibs. | 16391 1bs.

Formerly Plastic Froducts, inc.
1065 WICHITA PLAZA 7 AM 26861 / WICHITA. KANSAS £7202




PLASTI-STEEL TANKS
For Handling

Freshwater -~ Szltwater

Petro-Chemical and Municipal

Piant Wastes

TANKS CONSIST OF:
casily trunsported & erected
PREFABRICATED SECTIONAL STEEL SHELL

with necessary hardware for erecting.

ONE-PIECE HEAVY-DUTY IMPERVIOUS
PLASTIC LINER.

e . Y . -

WATERFLOOD PRODUCED WATER RESERVE TANK

ELEVATED WATER RESERVOIR

PLASTI-STEE._. TANK USES:

Freshwater Reservoirs Sedimentation Tanks
Accumulation Tanks Reserve Tanks
Aeration Tanks Settling Tanks

Filter Tanks Skimmer Tanks
Storage Tanks Treating Tanks

Liners for handling oils, gasolines, jet fuels, heavy
chemical concentrations, and extreme temperature
conditions or temporary installations available on
special order.

PLASTI-STEEL..

Formetly Plastic Produ ., Inc.
1005 WICHITA FLAZA 7 AM 2-6961 7 WICHITA, KANSAS £2202
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FOR YOUR NEXT AVAILABLE IN SIZES

€an be visually inspected.

Acceptat.e to regulatory agencies. 1 =° <—= m
Stock, weed, and debris proof (with built-in
fencing)

LOW COST STORAGE

Easy to modify or equip.

STORAGE REQUIREMENT 50 BBL. TO 16,000 BBL.
{f CHECK “PLASTI-STEEL TANK” UNIT SIZE CAPACITY | UNITSIZE  CAPACITY
IN IN
ADVANTAGES DIA. HGT. BARRELS DIA. HGT. BARRELS
10 x4 50 Bbils, 80’ ' x 4’ 3,546 Bbls.
4 13 x 4’ 90 8bls, 90" x 4’ 4,465 Bbls.
D Suitable for storage of fresh water, salt water, 16" x 4' 143 Bbls, 100" x 4’ 5,465 Bbls.
or wastes. 20" x 4 2008bls, | 120'x 4 8,000 Bbts.
m Low initial cost. 25" x 4 364 Bbls. 50" x 8' 2,920 Bbls.
Geod salvage value. 30 x 4° 565 Bbls. 60" x 8 4,100 Bbls.
D Easy to transport and install. 35 x 4" 687 Bbis 20 %8 5 500 Bbls
D Minimum of grade preparation. 40’ x 4’ 957 Bbls 80’ x 8° 7,092 Bbls.
itable for either
D Suitable for either permanent or temporary 45 x & 1100 Bbls. 90" x &' 8,930 Bbis, Eﬁq\lhuuah .—.>zxw
storage.
D o P 50" x 4’ 1,460 Bbis. 100’ x 8’ 10,930 Bbls.
Impeivious to sait water and oil field wastes. Pat. Pend.
. . 60’ x 4° 2,050 Bbls, 110" x 8’ 13,200 Bbils.
D Designed for surface or above surface instal- .
lation. 70°x 4’ 2,750 8bls, 120'x 8 16,000 Bbls,

Provide storage from 60 to 16,000 bb!s,

—PREVENT— o

—————— Y N
3

Pollution | o
Saltwater Accumulation Tank u

Contamination -

\Nhh ﬂ \ -“ﬂ QQNE. Waste w

Formesly Piastr Frogucts. Inc
1004 WICHITA PLAZA  AM 7 688 7 WICHITA. KANSAS 67202

Gas Distillate Collecting Tank




- 2RING -
“ pLASTI-STEEL TANK'

PAT. PEND.

- 4,000 to 640,000 Gallon Capacity —

SECTIONAL STEEL SHELL - ONE PIECE LINER

10’ 1o 120’ Dia.

DESIGN NO. 5

e ———————

LEGEND~

1-Earthen Bottom
2-Bottom Structura! Girt
3—Galv. Steel Shell

- . 4—Ceonter Structural Girts
5-Top Structural Girt

6-Plastic Bag Liner
7.Liner Retainer Ring
8—Man Proof Fence

T 9-Stay Posts
- 10-Kicker Plates-U Bolts
11-Stendard Conip. Flgs.

NOTE~ See Design Sheet for Design Specs.
See Price List for Sizes—Ports & Weights.

12/1/67

PLASTISTEEL..

Formerly Plasic Prodicts. Inc
1005 WICHITA PLAZA / AM 26861 / WICHITA, KANSAS 67202




“pLASTI-STEEL TANK"”

PAT. PEND.
SKIMMER -EVAPORATION
wmer S = F =7 . \m%
I d- Puie LTSS n.un.‘n......n«..n..w%m‘.un_.....n..nm»...wv:...u.......:.n..q......mw..:n...
SxNBRTANK ¥ . ._
o G b wenem—— ) :
al ] rne— | " " EyaAPeRATION TONK
~FhmER o Sl e B euAsTIc LINER
; ..\A,r&./ o Y e S W(A@» ".l\ J _ _.-_I.h — - IS
P Y N ; .I.- - A N 8 e -
F< ST Gy e e _ PN
SMALL T Gmewp hvEs? | rea’Baa suar daase =" STEOTeds
SKIMMER TANKS Aeration or
Tonk Size Capacity Evaporation
10’ x &' 60 BBL. = ..n.J Dia. Hgt. Area
» “- .
“w” o ,mw wwm 6 x 4 143 Bbl. 201[7)
L : R 20 x 4 224 Bbi. N4[7)
" g 25 x 4 | 364 Bbl. 490 (7]
\ 30" x 4 | 500 Bbl. 707 (7)
\ 35 x 4 687 Bbl. 962 (7]
g u u«ﬂw o < & | 9ooBbl. | 1,257
ret] I _ 4 45 = 4 | 1,136 Bbl. 1,590 (7]
A 5°' x 4 | 1,400 Bbl. 1,964 7]
60 x 4 | 200086l | 2827[7]
€ 70" x 4 | 2,750 Bbl 3,848
Torts . ! ’ /848(/)
80' x 4' | 3,600 Bbl. 5,026 [7]
. 90" x 4 | 4,5408Bbl. | 6,362(7]
# 100° x 4 | 5600Bbl. | 7,854[7]
2 120 x 4 | 8,0808b. | 11,3107

SirHoN _ ..3.& Revised 3-1-67
‘ N- X DWG. 135

Formerly Plashc Prodcts, e
1005 WICHITA PLAZA / AM 26061 7 WICHITA, XANSAS 87202
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SUGGESTED DESIGN P
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120" x 4’ ~ 8,000 BBL.

1200 x 8' — 16,000 BBL .
PLASTIC PRODUCTS, INC J

? N DWG. 136 2-1-66
1005 WICHITA PLAZA - AREA 316 - AM 2:6861 - WICHITA, KANS. - 67202
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PLASTI-STEEL «

Formerly Pashc Products, Inc
1005 WICHITA PLAZA / &M 2-6851 7 WICHITA, KANSAS 67202
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“PLASTI-STEEL TANK”

-PAT. FEND.

With Concrete Bottom
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%ﬁm ; PREFADRICATED-SECTIONAL TANK
' X
GoRiiELL) |
~— . : STEEL — All parts galvanized or cadmium
\ : plated.
: SHEL L —Pre-punched 4'x10’ paneis, shipped
X in coils.

STRUCTURAL GIRTS — Pre-punched and
formed all 10’ lengths, shipped in bundies.

LINERS — Pre-fabricated, one-piece curtain
of premium quality materiais IMPERVIOUS
TO OIL, BRINE, CHEMICALS AND SUN-
Légl;ﬁ, with a temperature range -35° to
1 F.

4 WGT,

SIZES
10’ TO 120’ DIA.
(50 Bbl. to 16,000 Bbl.)

- Tank Dotrom
DETAIL

LINER MATERIALS AVAILABLE
UNSUPPORTED VINYLS
REINFORCED VINYLS

REINFORCED NEOPRENE

URETHANE

‘SECTIONS
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35'x8’ '"PLASTI-STEEL TANK" (3 DECK STRUCTUR

P AT. PEND.

ALS

(1) STEELSHELL
1350 BBL. CAPACITY

SIZES FROM 16° X 4° {140 B8I.)

Plastic Products, Inc.
1101 Wichita Piaza Bidg. T0O 120" X 8 (16,000 BBI )
Wichita, Kansas ' )

w FECI . O

. : ’ : ey < AN .
TANK COMPLETE WITH
(@) CONSTRUCTION PLYWOOD DECK

(2 PLASTIC LINED TANK




Y PLASTICTANK LINER
} * oo tank within a tank"
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PLASTIC BAG LINERS

— FOR —
STEEL TANKS
WATER — CHEMICALS — FOODSTUFFS — WASTES

ANCHOR DETAIL NO. 1 ANCHOR DETAIL NO. 2 ANCHOR DETAIL NO. 3

CORD INSERT ] ANCHOR

SR NIAANNY, CORD INSERT

HEM
; J5~=SPACEI8" oy corp
; FOR AFFIXING
i LINER HEM TO HERE LINER TO LINER
§ DOUBLE OUTSIDE OF TANK
THICKNESS
/

L FEATURES
)

1. Avudilable in Chemically Resistant or Non-contaminating Materials.

2. Electronically Fabricated in one piece to Exact Size.

3. Tank Within a Tank—makes leaky tanks serviceable without extensive repairs.

4. Easy and Simple to Install-Requires no special tools or equipment.

5. Requires no surface preparation, only Removal of Fluids and any Studge or loose scale.

6. Tanks can be lined in place in matter of hours.

7. Economical-Cost is comparable to sandblast and coating.

8. Premium quality materials.

FABRICATED IN ONE-PIECE
TO ANY CONFIGURATION

PLASTI-STEEL.

Formerly Plastic Products, Inc.
1005 WICHITA PLAZA 7 AM 2-5861 / WICHITA, KANSAS 87202
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BEFORE THE OIL COMEERVATION COMMISSION
OFr THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING CALIEXD BY THE OIL COMSERVATION
COMMIESION OM ITS8 OWN MOTION TO COMSIDER THE AMENDMRNT OF
ORDER MO, R-3221, THE COMMISSION'S SALT WATER DISPOSAL ORDER,

CASE Mo. 3807
Order Mo. R-3221-C

BY THE COMMISGIOM:

This cause came on for hearing at 9 a.m. on July 17, 1968,
at Santa Fe, New Mexico, before the 011 Conservation Commission
of New Nexico, lLisreinafter referred to as the "Commisgsion.”

NOW, on this__ _10th day of September, 1968, the Commission,
a quorum being present, having considered the testimony presented
and the exhibits received at said hearing, and being fully advised

in the premises,
ZINDE s

(1) That due public notice having been given as required by
law, the Commission has jurisdiction of this cause and the subject
matter thereof,

{(2) That effective upon various dates, Orders (1), (2),
and (3) of Commission Order No. R-3221, dated May 1, 1967,
prohibits, in that area encompassed by Lea, Eddy, Chaves, and
Rooseveslt Counties, New Mexico, the disposal, subject to minor
exceptions, of water produced in conjunction with the production
of oil or gas, or both, on the surface of the ground, or in any
pit, pond, lake, depression, draw, streambed, or arroyo, or in
any watercourse, or in any other place or in any manner which
will constitute a hazard to any fresh water surplies and said
disposal has not previously been prohibited.

(3) That Order (4) of said Order No. R-3221 authorizes
limited utilization of unlined surface pits in areas not affected
by Orders Nos. R-1224-A, R-2526, R-~2788, or R-3164.

SN
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CASE Mo, 38C7
Oxder No. R-3221-C

(4) That Order (5) of said Order No. R-3221 authorizes
utilization of certain impervious lined pits in use at the
effective date of said order.

(5) That Order (8) of sald Order No. R-3221 authorizes
temporary disposal in surface pits during certain contingencies.

(6) That in order to provide more uniform provisions among
the various salt water disposal orders of the Commiasion and to
ease the administration of said orders, Order (4) of said Order
No. R=3221 should be amended to also authorize, in those areas
subject to Orders Nos. (1) and (3) of said Order NMo. R-3221, the
utilization of unlined surface pits in those areas affected by
Orders Mos. R-1224-A, R-2526, and R-3164 for the disposal of
limited gquantities of water.

(7) That the utilization of iined evaporation pits is
feasible and in the interest of good conservation practices,
provided they are properly designed, constructed, and maintained.

(8) That the utilization of properly designed, constructed,
and maintained lined evaporation pits should be authorized in all
areas subject to Order Mo. R-322].

{(9) That in order to prevent waste caused by burdensoms
delay or expenses upon opsrators of davelopment wells, Order (8)
of sald Order Mo. R-~3221 should be amended to also authorize
temporary storage or disposal of water in surface pits during
the evaluation of all newly completed wells.

1T 18 THEREFORE ORDERED s

(1) That Order (4) of Order No. K-3221 is hereby amended
to read in its entirety as follows:

*(4) That in those areas subject to the provisions of
Orders Mos., (1) and (3) above, and in those areas affected by
Orders Nos. R~1224-A, R-2526, and R-3164, surface pits may be
utilized for the Adisposal of a maximum of one barrel of produced
water per day for each developed 40-acre tract served by said
pits, provided however, that in no event shall said surface pit
disposal exceed 16 barrels per day, and provided further, that
this authorization shall not apply to that area affected by
Oxrder Mo. R~2788."
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(2) That Order (5) of Order No. R-3221 is hereby amended
to read in its entirety as follows:

*(5) The use of lined evaporation pits in those areas affected
by Ordexrs Nos. (1), (2), and (3) above, and in those areas affected
by Orders Nos. R-1224-A, R~-2526, R-2788, and R-3164 is hereby pro-
hibited except as follows:

"A. Continued disposal of water in impervious lined pits
which were previously constructed pursuant to the provisions of
Orders Nos. R-1224-A, R-2526, R-2788, and R-3164, and which were
inspected and approved by a Commission representative prior to
use, shall be permitted after October 10, 1968, only if the opera-
tor of any such lined pit shall have obtained a permit for such
use from the appropriate district office of the Commission., The
permit shall be applied for in accordance with the provisions of
paragraph B-8 below and shall be vaiid only for sc long as the
pit i3 properly maintained to ensure its continued imperviousness.

"B. Under certain circumstances, the District Bupervisor of
the appropriate district office of the Commission may issue a
permit authoriging the use of newly constructed lined pits for
svaporation or storage of produced water.

To qualify for and to sustain a permit authoriging the
operator to utilire newly constructed lined evaporation
pits:s

l. The lease Or leases sarved by the installation
should have a settled or decxeasing rate of
watexr production.

2. The installation must provide adequate storage
capacity to safely contain all water produced,
taking into account those meonths during which
evaporation rates are normally at their minimum
and must provide at least 600 square feet of evap-
orative surface for each barrel (42 U.5. Gallons)
of produced water to be placed in said pit on a
dally average basis throughout the year.

3., The installation must provide a header pit, or
other appropriate scheme, lined with a suitable
oil-resistant material to trap any oll carried
with the water, constructed and operated in a
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. manner to prevent said oill from reaching the
evaporation pit, and the surface of the evap-
oration pit msust be maintained free of oil.

4. Evaporaticn and header pits must be constructad
with underlying gravel-filled sumps and laterals,
or other suitable devices, for the detection of
leakage; the Commission shall be given an oppor-
tunity to inspect same prior to being lined with
an impervious material, at least 30 mils in
thickness, which is resistant to hydrocarbons,
salts, and agueous acids and alkalis. The
material must also be fungus- and rot-resistant
and wmust ba sun-resistant, or proviaion wmade to
protect it from the sun.

S Ty

5. ZEach lined pit inatallation shall be identified
by a sign, posted on or near said installation
which shall show the name of the lease, name of
the operator, the location by quarter-—quarter
section, township and range, and the permit
number of the permit authorizing the installation.
In addition, the installation must be adequately
fenced, with the corners securely braced, and the
fonce maintained in good repair.

6. Whenever there is evidence that leakage is
occurxing, the pit or pits must be emptied and
repaired to the satisfaction of the Commission
before disposal therein may be resumed.

7. Any salt remaining in a lined pit must, upon
termination of use of said pit for disposal
purposes, be disposed of in 2 manner that will
afford reasonable protsction against contamina-
tion of fresh water supplies, and the pit shall
be filled, leveled, and compacted as soOn as
practicable after termination of such use.

8. Application for a permit to utilize a lined
evaporation pit shall be in triplicate on a
form prescribed by the Commission (a copy of
which is attached hereto and made a part hereof
as Exhibit "A") and shall be filed with and
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approval obtained from the District Supervisor
of the appropriate diwtrict office of the Com-
mission prior to commencement of construction.
Application forms and minimum specifications
for the design and construction of lined
evaporation pits are available at the district
and Santa Fe offices of the Commission.

"C. The Commission may from time to time make such tests and
require the furnishing of such evidence as it deems necessary to
determine that any lined evaporation pit is maintained in satis-
factory condition. The Commission may suspend or revoke by
aduinistrative order the permit authorizing a lined evaporacion
pit whenaver it reasonably appears to the Commission that such
suspension or revocation would serve to protect fresh water
supplies from pollution.”

(3) That Oxder (8) of Order No. R-3221 is hereby amended
te read in its entirety as follows:

*(8) That the District Supervisor of the appropriate dis-
trict office of the Commission is hereby empowered to authorize
teuporary storage or disposal in surface pits for a period not
to exceed 30 days during such contingencies as injection system
failures and evaluation of newly completed wells. Authority for
said disposal shall only be granted on an individual case basis
and only after the volume and guality of the water produced and
the proximity of fresh water supplies have been taksn into
concideration. Any unlined pit used for temporary storage
during an emergency must be emptied as soon as the emergency
is ended,” '

(4) That Order (9) of Order No. R-3221 is hereby amended
to read in its entirety as follows:

*{(3) That subject to the provisions of Orders Nos. (4) and
{(5) above, the provisions of this order are in addition to the
provisions of Orders Nos. R~1224-~A, R-2526, R-2788, and R-3154
of the Commission and nothing herein contained shall be construed
as abridging or altering in any manner the provisions of saiad
orders.”
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(5) That jurisdiction of this cause is retained for the
entry of such further orders as the Commission may deem nocessary.

DOME at Santa Pe, New Mexico, on the day and year hereinabove
dasignated,

esx/
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APPLICATION FOR PERMIT PERMIT NO.
TO UTILIZE A LINED EVAPORATION PIT
New Mexico Oil Cowse.vation Comnd ssion A -
=-==.-======s=_uaasmawalammmw aessmEuERIsInasnEnERn N

Name of Operator

Address
Name of lease upon which evap-
oration pit will be located

Location of evaporation pit:s Unit Letter Section_____ Township Range

Lease(s) which will be producing into pit
Pool(s) which will be producing into pit

Analysis of disposal water: Chlorides_______ ppme Total dissolved solids _ppme
(If more than one pool will be producing into pit, give water analysis far each pool.)

Quantity of water to be disposed of into this pit barrels per daye.

| | Water production from these same wells six months ago bpd. Three months ago bpd
. : (If more than one pool will be producing into pit, give water production data for achs

Method of hydrocarbon entrapment to be employed: Settling tank______ Header pit

If settling tank is to be used, give size and number of barrels

If header pit is to be used, give dimensions and depth

Header pit lining material ’ Thickness

o
—

Dimensions of Evaporation Pit (7A™ and “B" on diagram) .

Number of square feet contained in above

"Depth (Top of levee to floor of pit--"D" on diagram)

et
— —

Material to be used as liner * Thickness

Does manufacturer recommend protection offhaterial from direqf édnlight? ;Yes No

If yes, what means will be provided to so protect the material?

. Is material resistant to hydrocarbons? Yes _ No
‘; Is material resistant to acids and alkalis? Yes No ”_ _
) Is material resistant to salts? Yes | N ; No
Is-mateiiai resistant to fungus? Yes__ : No
Is mater;al rot-resistant? Yes : __No

hiill Joznts in material be fahrlcated in the field? Yes No

1f yes, describe method to be used in joining material

Attach manufacturer's krochure describing ithe qualities of the lining material.

_— ot e e e
s o —— ——

Describe the leakage detection system to be used

e,

g et g e gt

pe——
s —— —

I hereby certify that the information contained herein is true and complete to the best of

. my knowledge and belief, and further, that the subject evaporation pit and appurtenances,
when installed, will be kept in good repair, and that all due diligence will be exercised
in keeping the surface of the water free of oil and other debrie.

o o s -
— ee——

Nare __Title Date

Approved by  Title Date

" Exhibit "A" Order No. R=3221-C



