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

MR, HATCH: 1In 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 evavoration pits may be utilized for salt water disposal,
provided that they are designed, constructed, and maintained
in accordance with certain minimum standards which shall bhe
established by the Commission.

If the Commission please, George Hatch appearing
on hehalf 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 anv discussion that you would
like to give us or any information vou would like to give us
concerning various types of materials that are on the market
or have been developed that might be suitable for the lining
of pits.

We would like for vou, when vou give your testimony,



to stav 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 anvone else here who would like to come to the stand
and testifv as to his product or as to his experience in the
installation and use of various lining materials. I won't call
for apnearances at this time but there will be an opnortunity
for anvone here who would like to testify to come forward and
do so.

DANIEL NUTTER

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

DIRECT EXAMINATION

BY iR, HATCH:

Q "ill vou state vour name and position for the record?
A Dan llutter, Chief Engineer for the 0il Conservation

Commission.

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

Commission you have a dutv to study orders of the Commission



and make recommendations concerning them?

A Yes, I do.

0 Are vou prepared to make recommendations to the
Comnission concerning certain amendments to Order R-32217?

A Yes.

Q Would vou refer to the docket, please, and to
Case 3807 on that? 1It's been divided into three paragraohs,
and I believe that it would he 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 historv of Order
P-3221, Mr, Stametz, in the nrevious case, gave the background
of how that order was entered and whv, He didn't mention,
hoviever, that nrior to the issuance of Order 3221 the
Commission had entered several orders regarding salt water
disnosal, the first one entered was R-1224-A, which was the
original salt water order of the Commission entered into ten
or eleven vears ago.

This order provided that excentions to the no-pit
rule for the 22 nools 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 diswosed of into a warticular oit



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-Baglev 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 vear ago
and it made no exceotion for anv fractional barrels to be
permitted to go into nits. Order R-2788 was issued several
vears ago covering an area right next to the Pecos River
in Chaves Countv and it made no provision for fractional
harrels to be permitted to go into the pnits.

When we entered Order Number P-3221, which is the
general salt water disposal order covering the four counties
of Southeast New Mexico, we vprovided that a maximum of one
barrel per well ver dav would be permitted to go into a pit.
However, there is a limitation of 16 rarrels on this. It's
ny recormendation 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-Bacley area and the Vacuum
area be amended so that this one barrel per dav and sixteen

barrels per dav maxinmum would he effective in those areas.



I don't recormend that the order which prohihits pits next
tc the Pecos River in Chaves Countv be amended because this is
in vital communication with the Pecos River and we wouldn't
want anv salt at all to go intc the Pecos River, at that
point it's not salty. So that second paragranh of this case
covers that and that would bhe my recommendation.

Q Do vou have anvthing further to recommend concerning

that particular rvaragraph?

A That particular paragravh, no, sir,

0 Would vou refer to the third paragranh of the docket
there?

A 211 right, the third paragranh concerns Order

Nunber (8) of Order R-3221, Order Number (8) reads as follows:
"That the District Supervisor of the appropriate District
Office of the Cormmission is herebv empvowered to authorize
temporary disposal in surface pits for a period not to exceed
thirty davs for such contingencies as injection svstem failures
and evaluation of wildcat wells. RAuthority for said disvosal
shall only be granted on an individual case basis and only
after the volume and cualitv of the water produced in the
nroximity of fresh water supplies have been taken into
consideration,"

I would recommend that this varagraph be revised



by the insertion of the word "storage or disposal" following
the word "temporarv", so that it would read "That the District
Supervisor of the avppropriate 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. UWe feel that
storage and disvosal are not svnonvmous and that in the case
of an injection system failure where water is being produced
and has to be placed some vlace before the injection pumps can
90 back on that this water could be vlaced 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 overation.

I want to clarify that this is storage or disposal
and that the storage would refer to the injection system
failure. MNow, 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
svstem, in manv cases this water is just placed in the mud
pits and it's too rank to nick un and put into any injection
svstem and for a short neriod of time whatever water is placed

in those nits is not going to undulv threaten anv fresh water



supplies.,

I would alsc recommend that the statement that
vermits this evaluation of wildcat wells be revised so that it
would read "newly completed wells", This would take care of
the situation where vou have a development well in a pool
which mav be connected to a salt water disposal system very
shortlv, or mav have just a very nominal amount of water
heing produced while it's heing evaluated and the restriction
to wildcat wells only would he removed.

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

0 Would vou 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 probhably
going to he desirable and acceptable. Among these would be
the case where vou have isolated wells making small to medium
amounts of salt water that cannot bhe economicallyv connected
to salt water disposal svstems. You 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 exvected to increase in the foreseeahle
future.

Third, vou have a situation where water production



is exnected to decrease but for the time bheing the evaporation
pits might be used without the current expense of connection
to a salt water disposal system that mav be regquired later,

I wvant to ma%e it clear, however, at this noint,
that we're not recommending installation of a nit now and
cdeferment off the investment to tie into a salt water disposal
system late in the life of the well, hecause then we'll hear
the storv that tre marginal nroduction won't sustain the cost
of tving into the salt water disposal svstem and won't justify
the investment and, therefore, if the order were enforced, that
it would result in premature abandonment. But I believe that
there will he manv situations where it's known that it is
going to have to bhe tied to a salt water disnosal svstem, hut
while the water produced can be handled in a reasonable sized
evaroration nit that this »nit should be nermitted.

ME, PORTLP: But actuallv vou would emnhasize
that the volume of water should be static or decreasing?

THE WITHESS: It should be static or decreasing

in most cases.

0O (Bvy ¥r. Hatch) What geographical area will be
affected?
A I would recommend that the geograrhical area he

the same area that is covered bv Order R-3221, that is all the
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oil-producing areas of Lea, Chaves, Eddy and Roosevelt
Counties.

0 Do vou have anv svecific recommendations as to the
materials that must be used in the lined vits?

A No, I'm not going to make anv recommendation
concerning specific materials. There are numerous materials
available for the purpose, some are better than others. I
think among the materials which have heen either previously
used in other places or which have been proposed for use here
are concrete, asvhalt, gunnite, Fiberalass, butvl, neovrene,
polythvlene, polyvinyl chloride, synthetic rubber and
nylon, just to name a few, I think that the grade of the
material in many instances is more important than the type of
material, and I would recommend that anv standards that the
Commission would adopt would reaguire that first grade
materials, whatever they he, would he required.

One thing is certain, the material that's used
to line an evavoration 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



and cold resistant well hevond the normal ranges that are
expected, The material should be fungus resistant and rot
resistant. It should be inert to the attack by salt, by
acids and bv hvdrocarbons, and if it is of rigid or semi-
rigid construction it should have a reasonable coefficient of
expansion to prevent cracking or rarting due to temverature
changes. Those are just general things regarding the materials.

0 If the Commission were to allow these lined pits,
should anv method of detecting leaks be reauired?

A I'm not sure just how manv satisfactorv methods of
leak detection can he utilized in an installation such as a
lined evaporation pit. One means that could be used reguires a
gravel-filled sump connected by a pipe to another concrete-
lined sump outside of the pit. The reliability of this
method would he areatly imoroved bv 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, anv of which would he satisfactory
nroviding that the arrangement of the trenches and the sumps
was properly designed. But the sump method on any drainage

from under the »nit to the outside where leakage could bhe
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detected is one means. 2Another means of detectina 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 pine
extending verticallv from the sump; the liner was sealed all
around the pipe, then a hroom handle on a float was placed in
the pipe and cut to just the right lenath and whenever thev saw
the broom handle peeling out of the pipe thev knew they had a
leak,

I don't know what provision could be made to nrevent
somebody from wading out there and cutting off the broom handle,
however. Where the vit is installed in sections, that is with
prarallel modular units, then there are at least three of these
units, two of the pits could ke stahilized, the water level in
two of the nits could be stahilized bv siphons and then the
siphon broken and the evanoration rate in those two pits
compared while the water nroduction is going into the third pit.
0Of course, the pit that evaporated the fastest probahbly has
the leak in it.

While we are on the subject of safequards, 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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anv accumulated salt that is in those liners. This accumulation
could be pnlaced 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
oonds that Dick was talking abhout in the previous case.

Another accentahle 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 comvacted and
mounded to prevent seemage from going in there and dissolving
1t too fast., I think if it were compacted, mounded and bhuried
like this it would he dissolved over a veriod of hundreds,
mavbe even thousands of vears, and there wouldn't be any
immediate contamination at anv point along the wav.

I believe that's all I have to sav on the subject
of leakage and safeguards,

0 Do you have any recommendation to make concerning
the capacitv of the lined pits?
A This is the most difficult »nart of the whole thing.

Anyone wrovosing to use an evaporation pit for the disposal
of salt water is going to have to carefullv analvze his
water nroduction against the evavoration rates and make sure
that he doesn't find himself in a bind with his production

shut in bhecause his nits are full.
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Evaporation rates varv widelv within a sincole vear as
the seasons change and even varv greatlv from vear to year as
the weather cvcles change.

I have an analvsis of a three-vear neriod for the llobhbs
area and find that pan evaporation of fresh water averaged 93.6
inches a vear bhut ranged from a low in this veriod of 82 inches
to a high of 101 inches. The variation month bv month ranged
from a low month of an inch and a half to a high month of
over sixteen inches. Conversion of the fresh water pan
evavoration rates to saline 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 vear for pit evavporation of saline water
is aponroximately 61 inches or 49 inches, and the high vear is
61 inches. Adding the nrecipitation that fell further reduces
the evavnoration so that vou have an average annual evaporation
rate for the three-vear veriod of 3.2 inches, with a range
from 17 inches to 45 inches.

*lovr, this is one of the wettest vears in the historv
of the Hohbs area that is included here., That's what brings
the average down. Thev had 32 inches of rainfall that vear,
which is extremelv hich, This is something that omerators are

going to have to take into consideration., You can't design
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vour vit on the hasis of a drv vear. You have to keep in mind
that vou do occasionally have wet vears.

0 You would expect the applicant to submit figures
along with his application to show that the pit was adequately
sized?

A Yes, sir. HNow, what we plan to do is to make a
more comprehensive study of the evarnoration rates and compute
evaporation tables for each of the District 0Offices. Operators
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 evanoration surface that
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.

I would also recommend at least a 25 percent excess
capacity be reaguired in order to allow for unexpvected rains or
snowfall or periods when evavoration rates just are not up to
par because of hicgh humiditv or cloudiness and so forth.

EPnother thing vou have to consider in here is the
elevation. We've agot comparative studies showing Portales with
a 4,000-foot elevation evaporated 67 inches while Hobbs during
the same weather at 3600 feet evavorated 72.€ inches. Now,
this is fresh water in a man. So vou have an almost six-inch

difference hetween Hobbs and Portales hecause of a 4nnN-foot
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elevation change.

Last but not least, there should be a header nit
installed in each of these installations to permit the brine to
go into a pit and anv hvdrocarbons that are in it to be allowed
to surface and skimmed off or otherwise removed prior to
nlacing the water in the evaporation pit, hecause any
accunulation of oil on the surface of the water is going to
agrestly reduce the evanoration.

0 Do vou have anvthing further to sav concerning the
amendment of R-32217

A No, exceot to sav I don't have any varticular
pride in what I'm presentinng here this mornina, There are many
gentlemen here in the hearing that have far more exverience
than I do have in this field and I want them to exnress
themselves on anvthing that I have said. They can add to the
suggestions or thtev can blast them if they wish, bhecause we on
the staff ¥now very little about actual evaporation rates in
lined nits. We are willing to learn, however. We onlv hope
that we can come up with some general standards and safequards
that will not onlv protect the fresh water but will also permit
the operators to vrotect themselves from excess expenses and
still be able to properlv disvose of the produced brines,.

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

CPOSS EXAMINATION

BY MR, PORTER:

! Mr. Nutter, as a matter of administrative vrocedure,
in the event that the Commission should see fit to authorize
some tvpe of lined nits, should this authoritv 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 hecause
vou have the engineers in the field that worl for the companies
and some of them are going to be at a loss as to what thev are
going to need to disrcse of fortv or one hundred harrels of
water a day as far as surface area is concerned, and our
District engineers and sunervisors, as time goes on, will
hecome quite well acauainted with the requirements, these
enagineers from the companv can come in and consult with them,
help them to design the nits to get the adequate capmacitv that
would he reauired.

I think it should he at the District level and the
operators in the Hobbs area come into our Hobhs Office and the
onmerators in the Artesia area come into the Artesia Office and

discuss it with the enginecers and supervisors there.
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0 Also, Mr. Mutter, as far as anv minimum svecifications
that the Commission would pnrescribe, do vou think that these
should be somewhat flexihle, in other words, would vou
recommend that these svecifications be written into the order
or would vou recommend that the Commission, as a matter of
policv, establish these snecifications for the auidance of the
District Supervisor? The reason I ask this question, there are
ranid developments now in this area as far as the manufacture
and design of mining materials are concerned, it might bhe
necessarv for us to uodate this quite freaquentlv to take into
account new developments and technology.

Iy That's right. I would hesitate to mention any
specific materials in the order or anv specific requirements as
far as -- let's talk about flexible linings for a minute, as far
as stretchabilitv, elongation before hreakage, puncture
resistance, things like this. You can draw standards for things
like this but thev might be extremelv 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 nit shall be composed of first grade aquality materials
which are known to be adeguate for the service that they're

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

changing. Some things that we mav have confidence in today
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may not prove to he 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 safeguards
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.

0 Then if an adeqguate system of leakage detection is

established, then prudence would dictate that the operator --

A Select good materials.
0 -- select the verv best material that he can find?
N That is correct. I think it's going to be unwise

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

MP. PORTER: Does anvone else have a guestion of
Mr., Nutter? Would vou identify vourself?

MR. HUDRY: Hudry with Atlantic.

CROSS EXAMINATION

BY MP, HUDRY:

0 These small amounts of water which vou are talking
about, are vou still referring hack to the one barrel of water
per cday for a sixteen total in these lined pits?

A Mo, sir. The nrovision in that, as far as that one
barrel was concerned, is --

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

0 (Bv Mr., Hudrv) When we go to lined voits, 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 qoing to try to evaporate the water that is
procduced by one of these Pennsylvanian wells that makes 700 or
a thousand barrels a dav. It seems that evanoration 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 probablv 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 bio pit.

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

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



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

CROSS EXAMIMATION

BY MR. KNAUF:

0 On this three-vear evaporation study in Hobbs on the

brine, was that pan evaporation or pond evaporation?

A Ho, this is calculated for oonds.

0O For ponds?

A Yes.

0 And the fresh water was in pans?

A The fresh water was in vans and then vou take a

factor. 2Actuallv the factor vou take is .6 to convert from fresh
water pan to salt water in a pit. This was taken from the U.S.G.S.
studv when they were trving to determine if thev could evaporate
the water up there in the !lalaga Bend, the salt water was coming
out of those springs that Dick Stamets was talking about.

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

MR. MOTTER: Dean Motter of Cities Service.

CROSS EXAMIMNATION

BY MR. MOTTER:

0 Referrinag to paragranh (a) of Order R-3221, I may still

be a little bit vauge on this, bhut is it vour intent that someone

operating an irnjection svstem, whether it be a waterflood or

salt water disposal svstem, would have to aoply for a mermit
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everv thirty davs for use cof that pit? Some of these wells
micght have been in service for ten vears and twelve vears and
so on, could we not get this administrative apmnroval at one
time, or whatever approval is necessarv? Perhaps outline what
the operator is installing and handle it in this manner, or do
vou intend to reauest this evervy thirtv davs?

A Well, I don't think the thing is going to he -- are
yvou talkinc about getting approval to use the thing and
have the approval renewed every thirty davs?

Q Well, that is mv question. Is that the intent of
the wording here, that vou would be required to do this everv
thirty davs?

A Well, I think that the thirtv davs is applicable
more to the disposal of water and not to the storage of water
in these injection wells. I think that the District Supervisor
of this District should bhe notified at the time an injection
system breaks down and I don't think that anv injection system,
you are not going to leave vour waterflood shut down for any
thirtv-dav period, vou 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 vossibly next week, would be a separate instance and

vou would notifv the lobbs District Office of a breakdown if it
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were in that district or the 2rtesia District Office. Then
von were evaluatina a well, it would rreobhably limit vou to
thirtv davs, and 1if the evaluation »eriod were to he extended
rast that thirty davs, he would have to renew that,

8] Then is it the intent of Paragravh £ vou also advise
the Nistrict Sumervisor when rernairs are heing made and the

nit evacuated?

A Yes, sir. T helieve he would want to ¥now that. Ve
should he advised.

D, DPORTRR: e have another cuestion.
MR HPMBDTE . [ov Yemhree of finclair.

CROSS EYAMINATION

RY M®, HEMRPRE:

N Pursuing that same line where the nermit is for
purinina out of these facilities that are orovided at inijection
nlants or disrosal »nlants and as a matter of routine omeration
vvhere the hackwash onerations are conducted on the filters, this
water nicked un dailv, veou aren't referrinag to callinag the
local offibe each time the well is hackvashed?

A No. 235 a matter of fact, T believe that these
brackwashed vits that are used that frecuentlv should he lined.
That's mv own versonal orninion. I %now some installations

rackwasgh into tan¥s, and if a tank isn't adeauate or can't he
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justified, I think no larger than a backwash pit has to be,
that it could bhe lined.

MR, HEMBPEE: Thank you.
MR, PORTER: Are there anv further aquestions from
Mr, Nutter? Mr, Grav?

CROSS EXAMINATION

BY MR, RALPH GRAY:

0 Mr. Nutter, I'm not auite certain ahout what vyou
mentioned or what vour provosal is in regards to handlinag this
temporaryv amount of water that's been put into the pit under
emergencv conditions. Is it vour prorosal that this water should
be pumped back into the syvstem and reinijected?

A Yes, sir.

0N Ve verv much oppnose that. %We go to great lenaths
to keep out the air or oxvgen out of our svstem where we're
handling produced water. %We have found that when vou combhine
oxvgen with produced water, vou create a verv corrosive water.
You create a water that is subject to formation of various
plugging acents, and from the standpoint of injection, we don't
want to have anv oxvgen coming into the system where we're
handlinc nroduced water. I could sav we go to great lenaths
to keep the oxvaen out of the svstem. Do vou have any suggestion

on how we're aoina to do that and still numn the water back
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A Mo, I surz don't. I reccgnize ycu've got a problen
*hare, but ycu can visuaslize a water flood tha*'s making five
or 6,000 barrels of water a dav with a five-dav bresakdown and
outting 25,000 tarrsls in the pit. If it's nct pumpsd out and
rzinjected, you're nct goina tc have any place to put the water
+he next *ime vou brezak down.

Q Usuallv, we don't have any five-day breakdown. I
ion't recall ever having any breakdown for that length of
period. Usually, it's a matter of hcurs, but certainly, up
2 this *ime, we haven't pumped any of tha% water back into
ocur svstem and we'd certainly obisct tc having to deo that.

Another pcint which I'm not quite sure on, is it
your in*tantion that we oet prior approval to usz these
erergency pits?

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

Q I believe tnat's the thing to do; no doubt

jol}

tc me, and scretimes +hzy do happen. Sometimes we might even
have water goinc intg the pit, the emergency pit, before our

pzrsonnel gets to the scene.



A Sure, well, I think that --
8] S0 if we had time to do that; hut vour intention
is that --
A But you notifv the District Nffice.
0 But we notify them.
A Right. Recause 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 vou've been
using that to dispose of the water.

0 Well, we would like to suggest to the Committee, the
Commission, to reconsider not havina tc oump this water out and
back into the svstem of produced water, because, in my exverience,
we can tell vou for sure that vou create a verv highly corrosive
situation when vou combine oxvagen with nroduced water. And
furthermore, we can show vou hyv experience that vou do create
these solids that clog up the wells and, in some cases, we have
instances where people have tried to inject this produced water
without letting the air out and we cget some awful looking solids
come out of that stuff.

A Well, another answer might be lining of vour
emergencv holding nits. I know that there are some right now
which are lined in this State for these waterfloods, and like vou

savy, if vou've got a hreakdown of a few hours only, that the
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cavacity of the pit could tell, is designed to take whatever
vou exvect to be vour maximum breakdown time.
MR. POPTER: There's someone hack there. Mr. Ramey?

CROSS EXAMINATION

BY MR. RAMEY:

0N Mow, on vour nrovision for a newly completed well to
use pit disposals, yvou don't intend that to be a blanket order,
do vou? 1In other words, for everv newly completed well, why,
you'd have an automatic thirty davs to nut water into an onen
pit?

A No, I don't think it would be automatic,. I think that
this authority for this should be obtained from vou.

0 You would suggest mavhe a well makes ten or twentv
davs, vou'd have the full thirtv days; or mavhe a well that makes
an0n or 1000 harrels, whv, vou don't,

MP., PORTER: Mr, Ramey, I believe there was some

i e

discussion of that at the ééqi?ﬁgi:%earinq, and amona the things
that the pnerson authorizing tge test take into consideration
would he the volume of the water to the proximity of the fresh
water. I can visualize a situation is where vou orobabhlv
wouldn't want to grant anv disvosal:; some others, you could be
more generous denending on those factors.

MR. RAMEY: Yes. Well, that would be mv interpreta-

tion, but I1'd like to, vou know, clarifv it so that the overators
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wouldn't think thev had an automatic thirty davs.
MR. POPTER: 2Anvone else have a cuestion? The
gentleman in the hack.
MR. GOODHARD: TPRov Goodhart with Rice Engineeringa.

CROSS EXAMINATION

BY MR. GOODHART:

0 Considering this thirtv day pit period for a newly
completed well, I would like to make a recommendation. We
were considering this. However, would vou consider longer than
a thirty dav period in some instances?

A Well, I think this would be renewed at the end of the
thirtv dav period. RAgain, the District Suvervisor would take
into consideration the volume and cualitv of the water vproduced and
the nroximity of the fresh water supnlv in the area.

0 The reason I raise the auestion is that scmetimes it
takes a little longer to get a petition from the owners of the
system to get in a new well,

A I'm glad you're here because I'd like to ask vou:

If a lease is alreadv connected and has three wells on it and
thev're all going into the disnosal system, does the fourth well
have to be recirculated to all the owners of the system?

0 No. This would he automatic.

A As long as the lease and the wells on that lease are



goinag in, a new well could go in, too?

0 I imagine.
A Well, that's good. I'm glad to hear that.
'8 I was referrina to a new lease, Mr. Nutter, a new

well on a new lease which would become a martv to the svstem.
Probahly take considerablv longer than thirtv davs to petition
the owners and get aoproval.

)\ Probablv, if the volume of water produced is not great
and the quality is not extremelv had and the proximitv of the
fresh water is relativelv distant, he'd nrobahly renew that;
otherwise, he micht want to give a thirtv dav vneriod or a
fifteen dav period., But thirtv davs is automatic, for a period
not to exceed thirty davs, bhut he can renew that and he miaght not
renew it if conditions weren't right and mavbe the overator would
have to truck for the remainina pneriod of time.

MR. PORTER: Anvone else have a acguestion of Mr. Nutter?
If not, he mav bhe excused. T don't believe vou had anv exhihits,
did wvou?

MR, HATCHY: No exhibits.

MR, POPTFR: Now, I'd like to offer an opvortunity for
anvone who desires to put on anyv testimonv in connection with
anv ohase of the case to come forward and do so. If vou'll raise

vour hand, and it will he first come, first served.onportunitv.
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Te have a gentleman in the hack over here.

MR. HNENDERSHOT: Mv name is Hendershot, John Fendershot.

MR, PORTER: ™r, Hendershot, would vou come forward and
take the chair, vplease, sir?

MR, HENDWRSHAT: Ves, sir.

MR, PNORTER: Mr, Fatch, would vou swear him in?

MR, PATCY: Ves, sir,

{(V'itness sworn).

MR, POPTFR: TWould vou take the stand, nlease, sir, and
we'd like for vou to just tell us what vour exnerience has heen in
this area of vit lining and somethino concernina the nature of
materials that vou have used for lining nits and so forth.

JOHN PENDERSHOT

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

DIPECT EXAMINATION

BY MR, PORTER:

N Proceed.

A My name is John Hendershot. M™v liner companv is Unit
Liner Company of "ewoka, Nklahoma. M™Mv nersonal exnerience has
heern as an indeverdent oil onerator for some twentv vears and,
seme time hack, T hecame interested in this pollution setun and

so forth and have estahlished Unit Liner Comnanv for the puroose
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of helping to solve the o0il industry, oil producers' probhlems
as well as, of course, I have a monetarv interest in it, also.
“le don't plan to do this for free.

In this connection, I have aprroached a number of the
larger supply companies who manufacture both plastics and synthe-
tic rubbers. We, incidentally, are staying with the flexibkle
materials. In addition, T 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 Universitv of Oklahoma, who is a very foremost pollution
expert. He has done considerahle investigation along with us
to attempt to determine what are good materials, what is used
today, what the conditions are in the field, what the materials
must meet and what the capabilities of the various materials in
use are. And he has alreadv done considerahle work and has
just recently set up a continuing testing program to fully
establish the capabilities of, not only the materials that we
are handling, but any flexihle materials that we have been able
to come un with that are being used for nit liners. This is
going to be about a fiftv~two week program, and at the end,
this will be published. 1It's non-biased., 1It's a complete
individual studv by Doctor Reid.

That sort of agives the background of mvself and my



companv.

MR, PORTEP: 1Is that Doctor Reid, R-e-i-4d?

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

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

THE WITNESS: Yes, sir. FHe's in charge of the Civil
Engineering Devartment at the Universitv of Oklahonma.

MR. PORTER: Thank vou.

2 My own personal opinion and mv objective in selecting
materials, I have insisted that each and everv supplier that we
consider take a field trip, see what is reguired, and each and
every one of them have been surnrised and a little chagrined
or taken ahack bv what severe service is exvected of their lining
materials, and as an oil omerator, why, I felt this is most
important that these comnanies know exactly what thev're facina,
what service is exvected of their materials, what service life,
that theyv've got to have a decent service life in the materials
and this tvpe of thing.

Yle 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 comnletelv damaged, we can put a liner in those
that thev will satisfactorilyv contain fluid for vears to come.

We also handle nit liners, actuallv, and we have develoved a
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svecial tvoe, I might sav. These little above-ground evaporative
pits have been in use, I'm sure, for a numher of vears. We have
designed one of those primarilv for simplicity of erection,
installation, and to compensate for some of the faults that some
of them have had in the vnast. This has just been done. It's
just now going on the market.

Now, as far as fluid containment is concerned, I'd
like to comnliment Mr. Nutter on his ideas. I think it's good
that some system be devised to monitor these o0il field pits
or these brine nits to determine whether or not thev are leaking.
Now, this does lots of things, in mv opninion. And evervthing
I'm saving here is myv own personal opinion from mv exverience,
of course. This, in a sense, relieves the Commission of askinqg
the operator to smend 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 inexpensivelvy.

As far as my companv is concerned and mv 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 completelv 11%% impervious lined pit, and
we have just recently taken a contract to line one involving

four and a third acres of this tvoe of arrangement, and I know



34
from personal exmperience that it makes vou hump up just a little
bit when you know that this onerator is going to expect that
thing to hold everv bit of water he puts in it. So I do commend
you on that tyve of -- I do think a monitoring system is a verv
good idea. I don't think any of the other states have adooted
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 harrel storage he maintained above
ground. I believe perhaps that the economics are as well for
above-ground storace as they are in a pnit 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 sav "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 tvpes
of plastics, and I would onlv caution the o0il operatoeor to
make certain, as certain as he can, that the plastic or
synthetic rubber or whatever flexible material he might select

or other tyve of material, that it has been svecifically designed



35
for the oil field operation. This, I think, is imperative.
You can't take a swimming pool lining and expect it to contain
hydrocarbons. Most of those tvpe liners are formed, as I under-
stand it, with nlasticizers derived from hydrocarbons and when
hydrocarbons hit them, thev cause extraction and the material
gets stiff and brittle and will break uv on vou.

If I might be permitted in this connection with regard
to the tvpe of materials, I'd like to 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 vou an idea of the
type of investigation that we have done and what these large
suppliers will tell vou. Now, again, we've gone to the technical
people and the uprer echelon people in these companies. The
sales people will usually tell vou prettv much what vou want to
hear, but the technical peoprle do not. Thev will caution vou
against the use of various materials and caution vou to he
certain of the application and what is expected of the materials.

Now, this particular companv came to our area in
January of this vear. I shivped them -- thev helped me gather,
oh, eight to ten gallons of various tvpes of fluids for their
own testing. Incidentally, it was interesting that these

neople had developed this tvpe of compounded material for four
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to five yvears and had never put it on the market, had never
heen reaquested to nut it on the market, and so far as I know,
I bought the first pound of it for use in the 0il industry and I
houaht 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 anv ideas of anvthing thev had
that I might present here to this Commission.

The following information is nrovided for your use in
discussing o0il field pit and tank lining materials with the
New Mexico 0Oil Conservation Commission. PRlank Company has
developed a flexihle vinyl sheeting, svecifically formulated
for use in the ahove application identified as, blank, and thev
have in parentheses -- I can give you this -- Unit Liner Company
Code UCBO30. This material will effectively contain pollutants
generated by o0il well overations and should provide a sianificant
aid in fresh water conservation efforts.

He refers to the material: is based on polvvinvl
chloride resins hlended with other additives to provide essential
properties and is used to process in our Blank nlant into a
stable and homogeneouscontinuous sheet. The nature of the
material allows it to bhe welded into large pieces of pit liners --
and this is important, too, but we'll get into that later -- or

into complex sheet for use as liners for tanks of any shape.
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Both dialvtic sealing and solvent sealing are anplicable to
produce seams which would have bond strength equal to the
original, nativical value of the material. The sealing, in mv
opinion, is as important as the material itself. The blend of
ingredients used and the manufacturing process employed to
produce the sheet vields the following 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 deqgqrees
Fahrenheit. This is under flexibilitv.

Toughness, considerable strain and abuse do not
affect the nroduct. Ténsile strenagth exceeds 2,000 pounds per
square inch. Tear strength is above 300 pounds per sauare inch.
Elongation before breaking is over 307 percent. Weatherabilitv:
continuous exrosure 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
guite important, in my opinion, if vou're talking about vinyls.
Under accelerated laboratorv conditions, there is no indication
that Blank materials loses serviceability when exposed to crude
0il, brine, pumping well fluid and bottom settlement., A

constant monitorina of tengile strength, elongation and weight



38
change shows no significant degradation. Fungus resistance:
Rated excellent., Tested bv Methods ASTMD, 1924, recommended
practice for determining resistance of vplastic 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
0il pumping operations. This -- and this is one of the points
I want to get across -- This contention is reinforced bv an on-
site inspection of actual environmental conditions by our
technicians, a review of the objectives and requlations with the
Western States Regulatory Commission and an insvection of our
testing technicues and facilities by the staff of Western
University, which is the Oklahoma University, concerned with
the pollution control problem.

Our evaluation program is continuing bhoth in the field
and in the labcratory. W%We will be pleased to discuss any asvect
of this product with the New Mexico Commission at their request
and convenience.

Currentlv, we are utilizing this material as a vinyl
material. We are utilizing a svnthetic rubber material as
flexible material. BAlso, it has undergone the same rigorous
evaluation and the University, Doctor Peid from the Universitv

of Oklahoma, has visited both of these suppliers, as I mentioned,
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to ohserve the wor that these neonle have done, and I cannot
stress too much the imnortance of selectino vour materials, not
necessarilv hased con agrade, hut on their ahilitv to -- their
formulation and their abilitv to withstand the hvdrocarbons,
acid and hrine comkination of material.

FURTHFR DIPRCT EXAMINATION

BY MR, PORTER:

N Do vou have anv recommendations for a device for leak
detection?
A Well, this can bhe Aone, I'm sure, in a number of wavs,

and one wav, I think, is nrettv well what Mr. NMutter outlined,
is nerhavs a trench at the hottom of the pits with a sumn in the
middle, drainino that wav and leave this drain outside, out the
nit into another sump. Mow, some commanies, I'm sure, do it this
vay; others use slotted pine and there are, I'm sure, other
methods probablv in use now that I don't know ahout.

0 Have vou made installation vhere a sumn was reocuired or

some means for detectira leaks?

A Yes, sir,
N It can he satisfactorilv done?
by ves, sir, it can be done, in mv opinion.

N You mentioned at the outset of vour testimonv, vou've done
considerable amount of studv of materials and so forth, and vou also
indicated that vour onreference wonuld he a flexihle material, T

helieve,
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A Yes, Ssir.

0 Would vou tell us why?

A Yes, sir. In my opinion and from what I have seen,
a rigid or semi-ricgid material -- Well, mavbe I'd better go at

it another wav. An earthen pit is subject to earth shifting and
this is almost over 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 vou. That weather is a
constant factor to -—- It is orohably as imvortant to consider
as the hvdrocarhon resistance.

0 I had some information from a neighboring state that
one of their unofficial recuirements was that this, any lining
material, be at least a thickness of 30 mill. ©Now, what do vyou
think of this recuirement 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 to the lighter weights, when vou consider what
that pit has cost vou, what it costs you to seal that material

and the profit that my company or the selling compvany has to
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take out of the texture and the sealing, the sealing is a big
factor in these things, and when vou take those into considera-
tion, the mill thickness is relatively -- the cost, the
difference in cost of a lighter weight material is relativelv
insignificant and it's not worth the risk, in mv opinion, just
because vou have a 30 mill material, it does not mean that that is
going to withstand hvdrocarbons. It's just like when vou've got
three-sixteenths inch steel or three-aduarter inch steel, it's
just going to corrode or deteriorate slower.
0 I see.

MR, HAYS: UWhat's the range of costs of these
materials so that vou can get it or how do vou price it?

THE WITNESS: Well, our sale or orice of our material is --
We have one, the vinvyl material is 40 cents ver saguare foot; the
synthetic rubber material is 45 cents per sauare foot. Some
of them, I'm sure, are less and perhars some of them are more.
This seems to be, I would say, vretty much, oh, in between range.

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

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

souare foot. This means that a dialvtic seal is a positive seal.
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It‘s a fusion of the two materials together bv an electronic
method. Therefore, vou've got just one solid, single sheet in
your liners and this is an exvensive procedure, although it
isn't, in my ovinion, more expensive than going out on the ground
in a pit, attempting to seal three, four foot wide sections
together in a pit. This costs money, too. Yet, a lot of
veorle are inclined to discount the installation cost. We
prefer to put our cost in the fusion of the material hy an
experienced factorv indicator.

MR, PORTER: Anvone else have a guestion? Mr. MNutter?

CROSS EXAMINATION

BY ¥R. NUTTER:

0 Now, ™r. Hendershot, vou mentioned polvvinvl chloride
and you also mentioned that the material, whatever it is, that's
used should not contain hvdrocarbon based plasticizers. Now, do
any of the polyvinvl chlorides have petroleum based vlasticizers?

A It's my understanding that they did, many of them do.

0 I see. So, in other words, all polyvinvls wouldn't

be acceptable?

A This is my opinion. Right, ves, sir.
0 How about synthetic rubhers?
A I would sav probably the same thing would aoply. I

don't know what their plasticizers are, but you certainlv have
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the same conditions, and you have different grades of synthetic

rubber.

0 How about polyvethylene? Do you know anvthing abhout
it?

A Very little, except that it is a prettvy light material

and the information I have is it is not designed to withstand
hydrocarbons and should be used onlyv as a temporarv liner in

most temporarv applications; not as a permanent application.
Incidentally, we have told our suppliers that for the o0il 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 oil

operator should, would expect a minimum of a ten-vear service
life. Now, that is a verv minimum. I know we would like to

have twenty-five vears if we can get it. So far, most of these
materials are so new that the only time you know how long they're

going to last is when they finally do fail.

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

A Yes.

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

be converted intc actually--
).y Right, but the lah test indicates that there will be,

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

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

)Y Thev're synthetic rubbers, yes, sir. Neoprene, of
course, a good grade of neoprene is o0il 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 hvdrocarbon resistant.
Hydrocarbons will get to it.

MR; PORTER: Mr. MNutter, we will interrupt the
guestioning at this point and recess the hearing until 1:30 at
which time Mr. Hendershot will be available for further cross
examination and anvone else that wants to present testimony can
do so. We'll recess until 1:30.

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

MR. PORTER: The hearing will come to order, please.
Mr. Hendershot, would you take the stand and answer any acuestions
that anyone has? Mr. Nutter, have vou finished vour aquestioning
of this man? Did vou 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 guestion of
Mr. Hendershot? Mr., Stamets?

CROSS EXAMINATIOM

BY MR. STAMETS:

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

A Well, this again is just a personal oninion of mine
and from what I've seen of o0il onerations over the vears.
Again, I know the operator is going to be reluctant to not
being granted to drain his tank into anv -- just out on the
ground or into the pnit below the level of his tanks, but it
seems that ahout every tank battery in the countrv -- at least
in our mart of the country -- have one of these little nits
there and they're alwavs verv messy and this tyove of thing and
it's a problem of getting them fenced and so forth and they
usually create a considerabhle amount of trouble. That's just
been some of mv exneriences in the o0il overations.

0 And it avparentlv is more due to the lack of attention
bv the operator than bv the svnecific size.

A Right. Right.

R. PORTER: Anv further acuestions? Mr. Nutter?
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RECROSE FXAMIMNATION

By MP. NUTTEPR:

N Mr. Hendarshot, undoubtedly, in the course of the
oneration with vour commanv, Unit Liner, vou've investigated
numerous materials and vou have finallv settled on the svnthetic
rubber and the nolvvinvl chloride --

A Yes, sir.

N -—- wvhich vou use at the nresent time. 1Mow, in vour in-
vestigation of other materials, have vou come across anv snecific
tvoes of materials that von don't think are satisfactorv, without
gettina into anv tradenames, hut aeneralitins?

A Yeah.

N ¥ow, take first of all a sheet of nure ruhher. e
krow that's not ridht.

2, That's nr good. *lso, manv of vour vinvls, nolvvinvl
chloride, most of them are aeneral, what thev refer -- at least
the trade refer to them or =zell me, are ogeneral nurnose vinvls
such as the tvne vou use in swimminag vnocols and this tvne of thing.

s And these would he the ones that have the petroleum
hase?

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

vinvl anad there are verv relativelv few of those available, as
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T understand it. 2s a matter of fact, I onlv know of two of
them that are available, that are esvecially comnounded for
this type of anplication. I mav not know of them all, I'm sure,
but I've made a nrettv good round to studv it.

0 Now, have vou studied anv semi-rigid tvpes 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 sav was
a semi-rigid material that is some tyre of a -- to me, it is a
wall bore type of material with an asnhalt impregnated and then
sprayed-on asphalt to seal it.

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

A Not in mv opinion and most of it -- In this particular
application, it's an LPG Plant. Thev will tell vou that they
don't have hvdrocarbons in manv cases, hut I believe that most
of them are beginning to realize now that they do have some
hvdrocarbons and a verv minute amount of hydrocarhons. Thev
might well --

n What function does this serve in this LPG Plant?

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

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

salt water in there?
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A Yes. Undouhtedlv, when thev displace their LPG or
when thev dispmlace their salt water with the LPG, thev said
salt water comes back on top and some limited amount of hvdro-
carhons in there. 1I've seen some, of course. There are some
fiberglass materials bheina used. I don't know too much about
them. I have seen a limited numher of them. Seen some of them
new and some of them after ahout two vears that hegin to chip
and flake and crack.

0 Now, the next thing I want to ask vou about is, was
the resistance of these materials to the sun. We have a prettv
hot sun here in the Southwest and it will get to many materials
after some time.

A Yes. I think weathering is an extremelv ~-- as I
mentioned before, is an extremelv big factor in anv material.
And again, I have to go back to the materials that we are
handling. We have heen assured that hoth of them are, as T
read in this letter, weatheroroof and the technical people of
the companies involved recommend them for weather exnosure.
Pgain, going back to vinvls, and my knowledge mav not be the
greatest, but what I know now from what experience we have had,
this one vinvl is the onlvy one that T know of that is recommended
for outside exnosure in conijunction with hvdrocarbons. And T

made verv, verv 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 mightv fine job in a tank liner as long as it's under-
cover, and we didn't want to aget into the position of puttina
something in the field that would create a problem with weather.

N Now, in the event some o0il is carried over in separate
tanks or the Header Pond, which T think probhahlv should he
reauired in one of these installations to keen o0il at a minimum
so as to not to retard the evanoration rates, hut have vou had

anv experience in the removal of these o0oils from the nonds or

the opits?

A Not —~--

N NFf course, when we got a lined vit, vou can't hurn the
oil.

2 Right, vou can't hurn the oil. Not varticularly, no.

e haven't used those to anv agreat extent back in our nart of
the countrv.

N I see. 2nd vou don't know of anv tvne of treatments
or detergents or anvthing else that migqht --

A No, I don't., I know there's ways of treating reclaimina
0il, but it will have to he, might be rather exnensive. You'd
hove that the oil would pvay for the reclaiming job.

MR, NUTTER: I bhelieve that's all. Thank you.

MR, PNPTER: Does anvone else have a auestion of
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Mr. Hendershot? Mr, Knauf?

MR, KNAUF: Jim Knauf.

CROSS NXAMINATIOM

RY MR. KMAUF:

0 Rre vou acauainted with removing salt out of some of

these pits?

A I'm aware that that is a problem. I don't have an
answer.
0 I just wondered what it might do to vour sealed ponds

later on after some conditions were removed.

A This, as I say, I know is a problem. I know one
comvany we cuoted on a liner or two that they anticipated putting
some heavy machinerv in on too of the liner and removing salt
in that manner. They had prlanned to keep 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
vorkable or not.

0 You mentioned something about, if it's a storage of

1,000 or 2,000 bharrels, it might bhe possihle to put that above-

ground.
A Yes, sir.
0 You mean in the tanks or some special evaporation?
:\ Well, most overators 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 mavhe eighty barrels
to several thousand barrels. 2And these have been used, I know,
in many, manv instances for evavoration tanks. The ones that
have been used are generallv four feet tall and with a sizeable --
derending on what vou want there, the diameter, and we make one
that we are just coming out with on that tyvpe of situation where
we can go from sixteen feet diameter up to 120 feet diameter
and from four feet tall to eight feet tall and that can contain
a heck of a lot of fluid.
8] Now, that would be entirely ahove-ground?
2 Yes, sir. This is actually, I sav, a tank that is
merely a steel ring with a liner in it.
MR, NUTTER: This is similar to the portable swimming
ool vou have described.
THE WITNESS: Yes, that's right.
) Now, yvour evaporation rate would be about 50% areater
if you got it above-ground than vou've got it sunk in the ground?
A That, I wouldn't know. I'm sure, you all know much
more about it than I do.
MR. PORTER: You know how deep it was, I guess.
MP. KNAUF: Yes.

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

CROES EXAMINATION

BY MR. ELWELL:

0 What type guarantee does vour comvany or manufacturer
put on these liners?

A We do not vnut anv, for this reason: We've discussed
this, needless to sav, numerous times. We are dealing with the
major supplv companies in the United States that are nationallv
known firms and I don't feel that mvy company can add anything
to their reputation and their abhilitv to remlace the material
at this time.

0 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.

0 As far as a written guarantee of the companv that wants
it, what do vou do?

A We have in certain instances, mavbe tank liners, things
like that, that mav be given a vear on material and workmanship
or somethinag like that. This large liner -- of course, that came
up numerous times -- we did not give anv warranty whatsoever on
it. These people were satisfied with the reputation and so
forth of our suppliers, and I feel like pnrobablv their reputation

is a heck of a lot better than mine. At least, thev have a lot
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more basis to go at than mine.

MR. PORTIFR: Anvone else have a cuestion? Mr., Hemhree?

MR. HEMBREE: Lov Hembree of Sinclair.

CROSS EXAMINATION

BY MR. HE!MBREE:

0 With regards to vour lined pits, do vou have anv
specific means or recommendations as to the removal of solids
from lined pits, such as in kackwash svstems? This is in line

with Yr. Xnauf's svstem, the auestion on the salt.

il I've got ahout the same answer.
0 Without damaging the pit liner.
A I've oot about the same answer hecause I have not had

enough experience on that. T don't reallv know how to remove

the solids.
0 This is a considerable problem because this usually
involves -- If vou're using a pump, vou have to move the tank

around to get vour suction and, if so, whv, vou can definitelv
enter the pit itself, and when you do, whv, of course, vou run
the risk of damaging vour liner.

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

n All right.

an
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MR. PORTER: Does anvone else have a auestion of
Mr. Hendershot? You may be excused.
MR. HENDERSHOT: Thank vou.
MR. PORTER: Thank you for your testimony. Mr. Staff,
vou want to go on next and testify?
(Witness sworn).

CHARLES STAFF

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

DIRECT EXAMINATION

BY MR. PORTER:

0 Mr, Staff, would vou state vour name for the record?
A Charles cStaff, Staff Industries. Upover Montclair,

New Jersey.

Q Would vou give vyour address or location of vour
company?
A I did. Upper Montclair, Mew Jersey.
0 Now, would vou go ahead and explain, give the Commission

the benefit of your experience in this tvoe of work?

A Thank vou very much for the opportunity of talking
to vyou.
0 Mr. Staff, at the outset, may I ask you to speak loud

enough so that the peovle out in the audience can hear you
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because thev mav have some questions concerning your testimony.
A I aprpreciate the onportunity of talking with vyou
briefly todav. 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 vlastics 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 plastics 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 keen used for swimming
pools, princivallv vinvls, and Carbide was heavilv interested in
polyethylene and so we concentrated on these two materials. We
wanted to determine which materials were suitable, thicknesses,
et cetera. The Burecau of Reclamation soon became interested in
this and we began working with them through the Denver laboratory,

made field installation, beginning probhably '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. 2And 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 overation so I took over the market-
ing mvself and I own the company.

In the work done with the Bureau of Reclamation,
Agricultural Research Service, thev were princimally in poly-
ethvlenes and vinvls but, of course, in other words, as to the
difference in formulation. ™e have some materials that are
funqgus re-~istant, micro-biologically resistant, tough, "alterant"
durabilitv, 1low extractihilities, vaoor oressure and all this.
Polyethvlene has some advantaaes over vinvl., Tt doesn't have
anv vanor pressure and it doesn't have anv extractibles as far
as water is concerned, but thev found it has low puncture
resistance. So we drovoped that in most of our investigation
work. It is low nriced and so it is bheing used aquite a lot in
irrigation arplication. Vinvl formulations that Mr. Hendershot
mnentioned, and I comoliment him on his remarks, are made in a
lot of different formulations and it is necessarv to select the

formulations that +ill avolv to this arnlication. Some of the
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vinv]l swimming noecls have heen in use for over fifteen vears,
and a nortion that was continuallv emersed under water is still
in 7ood condition., TFTormulations have since heen imnroved so
that longer life c¢2n re anticinated. The nortion artove the
water line does emhrittle due princinallv to the heat of the sun,
not so much the Aecomnosition of the resin as it was in the real
0old resins. T started in vinvls in 1035, But the heat of the sun
causing evanoration of the nlasticizers which causes emhrittle-
ment, T would like to -- “"r. Fendershot doesn't claim to he a
chemist, hut all nlasticizers are netroleum hased excent for those
that are oraganic oil derivatives and these are not recommended
for vinvl comnosition because thev are suhiect to micro-
biological attack. 2And nlasticizers is the weak point of a
vinyl svstem in that thev do have different extractibilities,
different vanor oressures. Thev compare the flexibilitv to a
normallv rigid resin so we had to select a plasticizer for the
apnlication. So in our exverimental work%, we found nlasticizers
hich have verv low volatilitv, verv low extractibility so that
we could anticinate the number of vears life. The Bureau of
Reclamation in their accelerated tests, after six months, thev
said our material +ras fungus resistant for twentv-five vears,
wut thev continued this for ten vears and still no change. But
they do like to use these, generallv sneaking, in irrigation

structures as a huried memhrane, and, of course, I like all



58
memhraneshuried, to nrotect them from not onlv 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. Thev make good covers for havstacks and other
things and so on. These have to be taken care of.

The linings, covered, of course, onerate at a lower
tempnerature and so we get into less probhlems with vapor pressure
of plasticigers, so I don't know how long we are anticipating
a life, but it is over twentv-five vears for even some of our
lighter membranes. But, of course, for irrigation structures,
as I mentioned, we're not auite so critical on seepage prevention.
I would sav that at Oklahoma State Universitv, 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 anv leakage in these. They have
water meters that feed the ponds. One is used for a&raporization
study, and the other is for control and there's no difference
in the -- You can't detect anv seepaaes. We have a number of
other instances where we have not been able to detect seepaaqe.
Tt does take a little care in installation, but this is quite
easy to do.

Since we started our own business, we have found that

the consultinag enagineers are more interested in linings, so we're
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getting into more aovplications o0f the industrial tvne. One
of the other installations was a hvdro-electric reservoir in
Costa Rica. Profegsor Pekoe of the University of Tllinois
specified a twentv-mill lining. He said if the linings leal,
the wvhole reservoir will slide downhill hecause it's on an
artificial bottom, and this one T mention, because this does
have some underdrains to pick up anv leakacge and so thev'll
now about this. ™his is a dailv~filled reservoir from a small
stream for peaking capacity. Initiallv, there was a little bit
of dirtv water that came out of the drains, but thev found some
of their trucks had heen driving over the linings, right on too
of some crushed rock which was nut in the drain, and thev repaired
those and since that time, thev have not had anv trouble with
seepage.

We have a number of facilities for holding bhrine.
e have some that are used for salt vnroduction; ouite a number
in California. We probablv have twenty, twentv-five ponds in
California for vroduction of salt. There's another large
Lithium -- Well, fairlyv large. It's onlv about five acres,
but for Lithium nroduction that will go into a larger unit
soon, we anticipmate. These are brine holding. I think all the
others, we probahlv have twentv-five or more, twentv-five to

fiftv brine holding ponds. Now, the holdinag of petroleum, as
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Mr. Hendershot mentioned, is different and for plasticizers,
suitahle for holdinag oil, is quite limited, and vou do sacrifice
some thinags. In other resvects, since one other thing has bheen
low temperature nroperties —-- but that's not such an imvortant
property in most of New Mexico. It would be at a higher eleva-
tion, but this can bhe had. There are a numbher of nlasticizers
that are suitahle for o0il and we have sold some of these,

We have a couple ponds down in Texas where we are
holding o0il. Shell 0il Companv 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 acetvlene basins. E1l Paso
Matural Products Comvany, outside of Monohans, Texas, has
about a five-acre »nond for their little corner, about a
hundred -- No, about a sixty-foot scuare with an o0il decanting
section which is lined with an oil resistant material. The
other portion is lined with a regular water holding pond which
is less exvensive and is suitable for the awmvlication, we believe.
A little bit of o0il on tov of the lining, a little bit of oil
would not cause extraction of the nlasticizers. It would he
ahsorbed into the vinvl. Tt would he some exchanae, hut it would
he more ahsorbed into the vinvl, but it weouldn't suppress the

evaporation, so it could bhe removed bv decantation beforehand.
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OQur little compvanv buys materials from Union Carbide
and a couple of other orincipal suovnliers of vinvl sheeting.
Then we specialize in fabrication of large pieces. e solvent-
seal evervthinag tocether bhecause vinyl is soluble. Outer vinvls
are used for a verv durable chemical resistant coatings. Ve
solvent-seal evervthing together to get the highest strength. We
don't get anv rupture in the tensile case at the hind and we use
solvent-sealed pnieces of material. We nrefabricate sections un to
a weight of about 4,0N"0 pounds, sixtv-two foot wide and gauges
up to thirtv-five, forty mills and then we suppnly the sealer for
joining these sections in the field. %We have a number of installa-
tions. %Well, I sunpose there are a counle hundred of installa-
tions around the country and a number of foreian installations
that we have. "e nut in a twentv-two acre nond for Weirhauser
un in Oregon and thev had a specification on seenage, seepage
control on that and thev checked it against evavnoration pans and
thev found their evanoration vans lost more in their ponds so we
presume that there isn't verv much seenage. This is uncovered.
We do recommend that the lininags he covered to vrevent them from
heat. Onlv the ton nortion, the vortion above about two feet
below the water line in this lagoon, is covered. The one outside
of Monohans is comnletelv covered with hlowsands and the side
slopes are covered with caliche, in addition.

Next weel, we'll start rutting a nond in Odessa of
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ninety acres. This will not be a brine nond. This will he a
vollution-control pond and this will be covered only on the side
slopes. Again, this will he for evavroration of a vlant effluent.

MP, PORTER: This ninety acres?

THE WITNESS: VYes. This will be divided into two
ponds. We have, as I mentioned, evaluated -- Well, I started
working on polyethvlene and PRC we used only PBC. We sell some
polyethvlene when people want it, bhut they tell them not to use
it, so we don't know how to make it. There are some adhesives
for polyvinyl -- polvethvlene, but I have not heen satisfied
with them. They also have a hiagh shrinkage factor which causes
stresses in the seams and there's some trouble. It is necessary,
I am told, by some weople that put it in to allow for ten or
fifteen percent shrinkage in nolvethylene. We also had to put
in some little bit of vpipe around linings. We also worked with
nylon-reinforced vinvls, verv little, but I think it has some
application. But as a whole, I prefer un~reinforced materials
because they are put in places where they encounter ground
settlement and it's necessarv to have an elastic material which
will vield 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 warticular dam was built
over an area where there was a clav shelf in the area, and the

engineers knowing about this, designed the dam accordingly hut
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thev nut a thirtv-mill vinvl blanket under a four-foot clav
blanket on the face of the dam and in due time, due to hvdraulic
nressure 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 thirtv-mill vinvl that was used on this
elongated 200%, the engineers told me, and was no ruptures.
After a few vears, well, thev 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, thev 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 storv and they put in unreinforced
materials because thev'd had sink holes develop in that that
were eight feet long and three feet wide and a couvple feet deep
and they wanted to be ahle to take this sort of ground settle-
ment if it should nccur again.

We onlv work, as vou gather, I mean, with background
plastic and we don't work in rigid materials; but at a meeting
of the agricultural engineers which I was involved in and still
am, a little bit, about two vears ago in Chicago, Professor
Hansen of New Mexico State Universityv, Head of Aagricultural

Endgineering 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, thev use concrete for
laterals and small canals and he said, "Frankly, that doesn't
prevent seepage. That's good for hyvdraulic 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 auestions from the audience hefore 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
linings in Tucumcari have skillful operators on their draglines
so thev can operate a dragline controlling the depth within
six inches of the hottom so they'd remove their sediment for
the draglines.

Vinyl has high puncture resistance, as I mentioned,
and incident to exverimental work at Purdue Universitv on
highways, for the use of films on hiachwav 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 film and Purdue reported
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no puncture. We do occasionally drive eauipment on tor, but
we try to keep the eacuipment off as far as prossible because
there's alwavs a possibilityv 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
films, carries the vinvl film, even a ten-mill vinvl film on a
three-ouarters, 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 verv sharp rock which, when I saueezed a
sample in my hand, it hurt mv hand.

For a long life -- and I cuote: For a long life, we
like to see membranes covered with earth and/or errosion
resistant materials, particularly on the portion which is going
to be above the water line. It does take 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, vou can
probahlv go to a two to one slope. These tests were in connec-

tion with the rapmid drawdown of the larae canal we'd lined in
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the rock where we have about 250 acres of material, hut they
can turn up the -- They have had to test out the water raridly
and with a two inch an hour drawdown, they have some slippage
of fine material on a two to one side slone but with the gravel,
it was satisfactorv because it was free drainaqe.

Well, T think that's about the few remarks and I
don't want to take un too much of your time, and if there's
some auestions, I'll be glad to answer them, Mr. Porter, or
I'1l trv to answer them.

FURTHER DIPRECT EXAMINATION

BY MP. PORTER:

N You recommend that this material be covered. Are you
talking about exvosed part of the material above the water
line or the whole nit, the portion that's underwater also?

A Princivally, 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
tor of a membrane, our resistance to falling obijects, the
puncture obtainahble -- We would rot obtain puncture with falling
object at probablv five times the height we would if we did not
have a foot of water in it, and this is one 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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peonle throw golf clubs in them when thev're carable, so we
want them covered.
0 Who'd want to throw a golf club in one?
A le've drovped a lot of stuff in, but one lagoon we
had out West a little while aco had a little leakage in that
and we found that the welders had been dropping their hot welding
rods in, point down, you know, and that, we don't want to come in.
N Another auestion. For an avplication of this kind for
salt water vits, do vou have any recommendations for minimum
thickness of this material?
A Well, I would nrefer to say not less than twenty mill.
I think that the Texas or the brine ponds, as vou know, reaquire
a thirty mill. The Water Pollution Control BRoard in Texas is
accepting twentyv and fifteen mill, but this is for pollution
orevention, not for brines, organic waste.
MR, PORTER: Does anvone else have a cuestion? Mr.
Nutter?
MR, MNUTTER: Yes.

CROSS EXAMINATION

BY MR. NUTTER:

0 Mr., Staff, if all of these vinvls do contain some
petroleum based nlasticizer, vou state that one that's going
to contain hvdrocarbons should have a nlasticiger with a very

low volatility and a low extractibilitv, is this correct?
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A Mow, what about hydrocarbons, the one that's going
to be used for containing hydrocarbons?

0 That's going to be used for hydrocarbons or water
which may have the hydrocarbons in it.

A Yes.

0 Now, how is the Commission to determine that a PBC
is, or does contain a plasticizer which is of low volatilitvy
and low extractihilitv?

A Well, we specify in the material we buy, the
volatilities. This is also in the Bureau of Reclamation sveci-
fications. The Bureau of Reclamation in Denver, their laboratory
there, has quite a bit of information which yvou might care to
obtain.

0 Well, now, thev're not interested in materials that

are going to be holding hydrocarbons, are they?

A No, they're not.
0 They're part is of holding vour hydrogen water.
A That's right. But then for hvdrocarbons resistance,

they have discussed that if I had the material be hydrocarbon
resistant and this has to be more specific to the type of
hydrocarbon, too, because oils vary, as vou know, chemicallv,
and thev have different extractibilities.

0 Mow, are all these PBCs acid resistant?

A Yes.
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0 They're all salt resistant?

A Yes.

0 Thev're all fungus and rock repellant --

A Not all fungus resistant.

0 They're not?

A No. Those based, princivally, upon vegetable o0il

derivatives are vervy voor on funous resistance. Some of these
synthetic materials are also not suitable on fungus resistance.

0 Now, any of these vegetable o0il films, are thev hvdro-
carbon resistant?

A I would say they could be. Thev could be. You get
hvdrocarbon resistance bv usina high molecular weight plasticizers
and -- but vou decrease the product onlv hv a molecular weight
and also by the chemical composition.

n Are we likelv to encounter vegetable oil film?

A If vou smecifyv funous resistance, then you'll take
care of that nroblem; inherent fungus resistance, not bv added

funaicide.

0 An inherent funaus resistant --
2 of any additives like the fungicide is araduallv lost.
N Is goino to be lost, ves. Well, now, vou mentioned

the elasticitv of the PBRC and its resistance to breaking under
these sink holes.

A Ves.
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n Would you compare the elasticitv of the PBC with a
counle or three other materials, sav, nolvethvlene and butvl and
so forth?

A Yes. Polvethvlene has a verv hiagh extensibilitv. It
varies with the processing methods. Can be as hiagh as 6009,
However, it's vield point, which is what is more important here,
is only about 6%, in the normal polvethvlene. ©Now, that's a
modifi -- You're right, "Mr. Porter, in saving that vou shouldn't
write exact svecifications on material hecause there's so many
new materials coming, and some of these, we don't know enough
about yet under a lona-term avnlication. There are some modifica-
tions of polvethylene which do have a greater vield point.
Polyvethvlene, after it's stressed bevond its vield voint, becomes
crystalline and the overall --

MR. PORTER: Get's nrettv thin, too, doesn't it?
THE WITNESS: It gets verv thin, bhut it thins down
in smots. When vou stretch a niece of nolvethylene 100%, part
of it is stretched onlv 6% and the other portions are stretched
up to abhout 500%.
MR. PORTER: So vou don't have a uniform?
THE WITNFSS: It is not uniform. This portion that is
stretched verv highlv is oriented, it's crvstallized and it's
verv easv to separate the -- separate in another direction. That's

the reason for the poor pnuncture resistance.
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0 (By Mr. 'utter) 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
polvethylene?

A Yes., Butyl is also elastic hut its puncture resistance

is considerably lower according to the Bureau of Reclamation
tests.

0 Now, in the event that a covering were svecified,
and we're talking about, say, a coverinag of rock-free dirt on
the bottom of the well --

A Yes.

0 -- or the pit and say vou 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 vou have a two to one or three to
one slope, how much gravel or rip-rap will be necessarv to
protect it from the heat of the sun? Now, this is going to be
dry most of the time.

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

Q 0f gravel?
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A Yes, sir,

MR. NUTTER: I helieve that's all. Thank vou.

MR. PORTER: Does anyvone else have a question of
Doctor Staff? Thank vou very much, sir. You mav be excused.

Are there other reoresentatives or suppliers here who
want to testify? Mr. Flwell?

MR, ELWELL: I might sav a few words on this.

MR, PORTER: All right, sir. %Would vou 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:

8} Proceed.

2 My name is Bob Elwell, I'm with the R & R Service Companv
of Hobbs, New Mexico. MMine won't be too technical and I deal
in semi-rigids, which is fiberglass material. I think one
thing we're kind of missinag the point on here, I believe most
of our pits are going to he from fiftv to 170 foot souare and
also trying to keer 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 170 foot diameter and possihlv four
to five foot in depth. So, actuallv, rather than looking at
these larger pits, T think the fiberglass, the one-viece fiber-
glass pit lining is reallv one of the best on the market.

Tt is easily sealed and will withstand considerable
pressure. J1t's approximately two ounces ver sguare foot and, oh,
which would run possibly seventy, seventyv-five mills thickness
and vour polyesters are highlv developed, resistant to sun.

Mow, there are different types. The tvpe that we use
in tank work isn't weather resistant, hut the tvvpe we use in
our pits is; also resistant to hyvdrochlorides. 7T believe there's
sixty-two different tvpes of volyvester resins that can be used
in conjunction with fiberglass and if yvou're not acauainted with
all of them, it's pretty easv to get them confused.

The type used in the boat-buildina industrv naturally
wouldn't work for it 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 vears and found that it has worked very satisfactorily in
tank linings and, now, in the pits.

) Mr. Flwell, I gather from vour testimonv here that vou
think merhaps vou could vary the specifications of lining
materials with the size of the pits?

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

the pit, in one aponlication

0 Have vou made any installations in Southeast New
Mexico?

A Yes, sir, we have two for Gulf.

0 Are thev 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 month, something like that. But, this one, we're watching
it pretty close and we're well satisfied with it.

0 What about the weatherability of this tvpe 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 life, but keeping it covered down in that
part of the state would be kind of a nroblem, that part which
wasn't under water.

0 Especially with blowsand.

A Yes, sir.
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a) “ell, now, in connection with vour installation, do
vou make anv kind of a auarantee as to how lonag it will last?

n Yes, sir. That's usuallv one of the first things the
companv wants to %now and we do have a five-vear quarantee on
ours.

0 And that's acainst leakace?

A Yes. Rctuallv, this is con workmanshin hecause the
products we use are national hrands which no one can auestion.

I think with nearlv anv one hrand vou use, —--

N In other words, if the material fails, the manufacturer
or sunnlier would revlace it, do vou think?

I Mot to us, no, sir, because if it's aonlied riaht, it
will stav there. e feel like it's our resnonsihilitv to apnlv
it in such a manner that it will he there.

0 If vou make the nrover installation, vou think that --

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

8] How larqe are these pnits that vou have described?

A One of them is fiftv-nine tv fiftyv-nine. The other one
is approximatelyv sixtv-five bv seventv-five, just random pits:
they were o0ld nits that were in existence. We hauled some sand
in to cover the oil and things over there and went ahead and

sealed the nits over this.
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MP, PORTER: Does anvone else have a auestion?
Ar. Mutter.
MR, NUTTER: Go ahead and get it out of him,
MR, PORTER: Okav, Mr., Abbott.
CROSS EXAMINATION
BRY MR, ARROTT:
" W,

. . Ahhott with Agua Cornoration. BRob, vou told me
earlier that vour cost of aonlving this lininag runs about fortv
to fortv-five cents a square foot.

3 Yes.

N And one of the other nrevious witnesses testified that

his coating ran about the same.

a Yes,
0 Now, 1is that the total cost of an installation?
).} No. This would he aonpnroximatelv 5102 hecause vou still

qot somewhere in the neichborhood of orohahlv fortv to fifty

cents a sauare foot to get vour pit readv for this application on

any nit hecause of the

a nit readv.

MR, DPORTED:

THE VIITNESS:
Now, the dirt work and
specs:; in other vords,

a hole in the ground

and turn

dirt work. Ulow, this is simplv if they had
You would line it for that much?

Yes, sir, this is simply the lining.
snecifications, which we do have certain
thev can't just go out there and bulldoze

it over to us in that resvmect. Tt
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has to be done to certain sepecifications. TIn other words, no
large sticks, rocks or anvthing like that that couldn't be raked
out readily, vou know, and we roll the pit hefore we apnlv this,
but we do like to have it raked and in fairly good shave for it.
But nrevaration of the »nit would varv depending on the type of
ground whether it was caliche or sand, but I would sav approxi-
matelv forty to fifty cents a souare foot cost there, too, and
that's something else that we got on this inspection because
when vou get them too high, of course, no one will go with it.
If they could, if there was some simvle wav for an insvection,
and of course, I think mavbe a sumn with a single drainaage vpipe
connected to another sump would possiblv work as well as anvthina
and thev could monitor the pits on occasion.

MR, PORTER: I believe vou had a aguestion.

CROSS EXAMINATION

BY MR. HUDRY:

N I had one auestion; Bill asked that one, but I have
another one. Clvde Hudrv of Atlantic. There have heen cases
where fiberglass rive exposed to the sunlight where the fihers
separate, and do the rods deteriorate?

A Yes, sir.

0 Tn vour case, vou said vou didn't have to cover it. Do

vou use an epoxy of some sort where vou don't have to worrv
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about that?

A It isn't an epoxv.It's an isovolvester resin and,
like T say, right nowv there are sixtv-two different tvnes, some
of them for -- In other words, the ingredients to protect them
from the sunlight and some of them will deteriorate just ranidly
in the sun.

9) But vours won't?

A This particular resin we use does not.

PERTRFCT EXAMINATION

RY VP, PORTER:

N *That thickness is the lining of this material in the
Gulf nits to which vou refer?

A On these narticular ones we have in, it will varv from
two ounces., Now, this two-ounce is the actual fiberglass in
ver sauare foot. Tt will varv from two to five ounces in the
botton and we have it five ounces there, and it tavers off up
the sides down to two ounces.

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

to which vou refer.

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

narticular resin here is fairlv rigid.
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N Have vou made anv installations in Texas?

p) Mo, sir, T have not, other than --

N These are the onlv installatiecns so far?

3 Yes, so far as the pits are concerned. MNow, we have

used this for nine vears in tank linings.

0 I see.
A "le sprav this same --
N And you have had some exverience with it towards

exnosure to the weather?

M Yes, sir. In fiherglassing the deck of a tank, we had
to do it from the tom. It's imnossible to get it to stayv up
above vou, so we had to rlastic coat the deck on the inside and
we fiberglassed the deck from the top and we just built a new
deck on ton of the old one and we have had some of those on for
as high as five vears with no deterioration of the resin.

MR, PORTER: Anvone else have a ouestion? Mr. Nutter.

CROSS EXAMINATION

BY MR. NUTTER:

n Mr, Elwell?
A Yes, sir.
0 Mr. Elwell, vou state that some of these fiberglass

products are sun resistant and some are not.

2 Yes, sir.
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n How is the Commission to know that a fiherglass that is
heing installed in a pit would he a sun resistant fiberqglass?

A “ell, that's going to be the intearitv of the avplica-
tor and also vou could check the number against the manufacturer's
specs. .

0 And do the manufacturers state that some are sun
resistant and some are not?

A Yes, certainly.

) And the glass matting that's oput down, that's the same

for all of them?

2 Yes.
0 It's onlv the resins that vou applv on them?
A The resin itself is all that would deteriorate. The

fiberglass would not deteriorate.
0 Now, are all of these fiherglass nroducts, whether thev're
sun resistant or not, resistant to salts or acids or hvdrocarhons?
A No, sir. This particular one that we use, we're
having to strike a happv medium in there, the hest that will
catch evervthing. In other words, vour hest resistance to salts
and hydrochlorides isn't a sun resistant material. %e lose a
little of this to stop the deterioration from the sun.
8] Now, vou said hvdrochlorides. Did vou mean hvydrocarbons?

A Yes, sir. 1I'm sorrv.
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0 So if vou 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,

9] I supnose the hest would he then one that's resistant
to the salts, acids and hvdrocarbons and then covered to keep
the sunlight from it.

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

0 How ahout resistance to fungus on rocks?

R It will agrow on there. Now, T don't think anv more
so than on a PBC line.

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

A Oh, no, sir.

MR, NUTTER: T believe that's all.

MR, PORTER: Anvone else have a question of Mr. FElwell?
Thank vou, Mr., Elwell. You mav be excused.

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

MP, PORTFR: VYes.

MR, NUTTER: Mr. Hendershot, when you were mentioning
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vour nrice of fortv, fortv-five cents a sauare foot, you meant
for the material and the installation, vou didn't mean the
preparation of the oit?

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

MR, NUTTER: And the installation?

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

MR. NUTTFR: Just the material. Okav. Thank vou.
. PORTFTR: Are there anv other manufacturers or
suppliers?

(Witness sworn).

.. L. YAEGER

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

DIRECT EXAMINATION

BY MR. PORTER:

0 All right.

A I am .. L. Yaeger, Technical Nirector of the
Griffolvn Commanv, Houston, Texas.

n What's the name of the companv?

A Griffolvn, G-r-i-f-f-o-1l-v-n. WWe manufacture a fiber
reinforced film laminate, both volvethvlene and oolvvinvl
chloride. This nroduct was develoned about fifteen vears ago

by ar independent research laboratory under an Air Force
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contract. Thev wanted a substitute for nvlon cloth, narachute
cloth, that could he used for cargo marachutes that could be
manufactured ~uicklv and inexnensivelv in case of a national
emergency, and after vears and time on this, we evaluated manv
different configurations of nlastic films ard reinforcina varns
and came un with this confiaquration where vou tak%e two sheets of
film, put an unwoven thread in there of hiah tenacitv, continuous
filament, svnthetic varns in a nattern fortv-five deqgrees in each
direction from the machine direction of the roll and this is held
with a svecial adhesive which allows these fibhers to slip slight-
lv so that thev will align themselves with the direction of
stress that's annlied to the laminate.

We've been manufacturing this for about twelve vears
and, like a lot of these militarv applications, the major market
turns out not to he for the oricginal intended use-~-parachutes,
but for many other aovplications, hundreds of other avplications
such as oilot covers, buildina enclosures. 2nd one of these
anplications is nit liners which it has heen used for. Ve make
this in a four-foot wide roll and we have a fahricating devart-
ment where this can he cut off and heat sealed into larger
sheets up to forty bv a hundred feet. That's our maximum stock
size.

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

thev get unwieldv to handle when thev're rolled un. The films
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we use run around two to three mills and bv the time vou get the
adhesive in there and the varn, the overall thickness is in
the neighborhood of eight to ten mills.

But if you want a heavier gauge film, we can take two
rolls of this laminate and run it through the machine just as
we would raw £ilm, just sincgle laver film, out another laver
of fibers in there and come un with something around twentv
mills. £o we have four lavers of film and three lavers of
reinforcing varn in there. The polyvinvl chloride itself can be
solvent bonded. There are a number of proprietary commercial
adhesives that larger sheets can be assembled in the field from
these forty bv a hundreds, and the weatherabilityv of the polv-
ethvlene, the black polvethvlene, is sunerior to the polyvinvl
chloride but we've been manufacturing the product, the polv-
ethylene, for ten vears and we've had actual exverience in pit
liners up to five vears that weathered verv well which was carbon
black woven film,

0 (By Mr., Porter) Just for brines?
A Yes, sir. Polvethvlene for brine. And for oil,

we have 0il skin, the upner liners would probablv be the PRC
laminate. Well, I can't think of anything unless I can answer
some auestions that might bring something to mind.

N How do vou think vour product can comnare in cost to



some of the other figures we have heard here?

A The black polvethylene is four and a half cents
a souare 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 fortv bv a hundred foot sized
delivery.

MR. POPTER: Does anvone have anv guestions of Mr.

Yaeger? Mr. Nutter.

CROSS EXAMINATION

BRY MR, NUTTER:

0 Mr. Yaeger, now, vou stated that the hlack polyethvlene

had more weatherabilitv than the PBC type.

A Yes, the PBC --

0 But it's not resistant to the hvdrocarbons, is this
true?

A That's riaht.

0 So if you're goina to use one in a pit where there mav

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

A The upper liner skimmer barrier should bhe PBC, hut
the bottom of the nit where vou're goinag to have salt water, the
polvethvlene is suitable.

n Then vou hond the two of them together, the PBC with

the polyethvlene?



8¢

A They cannot he heat sealed. There are nrobablv some
adhesives where vou can get a bond with them. Generallv, there
either has to he a mechanical attachment or they use a sealing
tave or an --

) Well, vou claim that vour header vpond should he the
PBC liner, and then over it, to the evavnoration nrond, itself, the
polvethvlene would he suitable, is that what vou mean?

A That's right. TIf vou want to hond the two together and
can't make a méchanical attachment, vou could use a tavre, a
sealing tanme, hond one to the tavpe:; either laminated or honded
to the tape, but not tn each other.

0 Mow, how resistant to weathar are these two products,
the PRC and the nolvethylene?

A The black polvethvlene is suitable up to five vears,
and we have some installations that are still enough good after
that. The PRC, that's a dark green. %We've never gone to a
black on that because there hasn't been a requirement on it. It
v7ill have two to three vears normal service life.

0 This is uncovered and completelv exposed?

A Uncovered, herizontal, gets the full force of the sun.
It's on a vertical installation or slightlv embanked. If vou
had none of the exposure, vou could nrobably get a little more

out of it. But fortv-five deqrees to the south or horizontal, it
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is limited to two, three vears.
MR, PORTEP: For lining of a pit, do you recommend
covering this exnosed area?
THE WITMESS: Ves., If yvou could hank dirt over it, vou
could get longer service.

0N (By ¥r, Mutter) Yow, we heard some testimonv earlier
that some of the PRCs were oil resistant and some were not.

The one that vou make does entail the use of an o0il or hvdro-
carhon resistant --

A Yes, we specified our film sunnliers that we want oil
resistant material accordina to ASTMD, 1924, and we do not make
our films or fihers. %¥e buv these from five or six leading
suppliers. %YWe'd like to buv all our adhesives, laminating
adhesives, too. "e never found one that was suitable for the
purrose, and we've had tco develop our own and manufacture it to
get the properties of slivpage that we need along with good
acdhesion.

) “hat about resistance to punctures?

A Well, like anv plastic films, a sharp object will
puncture it. However, we bhelieve the fiber reinforcement there
in the bottom of the pit, sav vou have a cave-in in a certain
area there, vour liner is going to sag a little hit. ™e believe

the yarn reinforcement in there is going to limit the amount of
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which this laminate can sag. The bhlack polvethvlene has a
Mullen burst resistance of 8280 pbsi and the PRC 100 psi and
vou get up to the four-nlv material, vou're up over 200 vsi in
a Mullen burst. And sav there are rocks under the liner, tco,
and the film starts to drape around that and stretch, we believe
the varn reinforcement there is going to limit the amount to
which it can stretch and thin out to hecome weak. On unrein-
forced film, why, it will stretch almost to an unlimited amount
of one snecified to.

N Well, actually, the reinforced one then would cause

it to break?

A Because of break?

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

A Yes. Once you get uo to the ultimate tensile of it,

it will hreak, as long as vou're going to hreak the varns in
there. Thev're the ones that give it the extreme tear resistance
and hurst resistance and tensile resistance.

MR, NUTTER: I believe that's all. Thank vou.

MR. PORTER: Are these the tvpe of materials to which
vou're referring?

THE WITMNESS: VYes, sir. That is the product. I don't

believe you have the black polyethvlene there. T have a sample
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in my bag if yvou'd like to see it.

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

THE WITNESS: That's the transparent PRBC and that's the
green PBC that's used for oil liners or pit liners. The
transparent PBC is used for greenhouses, places where you
want, need light transmission, building enclosures.

MR. PORTER: Does anvone else have a auestion? Yo
further questions of this withess, he may be excused. Thank vou
very much. Are there anv other suppliers or manufacturers or
representatives here? Mr. Loveless, I helieve you had heen
experimenting with evaporation vbits. Do vou have some information
you could give us of vour results?

(Witness sworn).

CHARLES LOVELESS

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

DIRECT EXAMINATION

BY MR. PORTER:

A First, for Doctor Staff's sake, I'd like to testifv
that o0ilfield truck drivers are worse than anv other kind of
truckdrivers, as far as destruction.

0 Did vou give vour name for the record?

A Mv name is Charles Loveless from Roswell, New Mexico.
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In February of this vyear, I installed a three-module evaporation
pit in Lea Countv, Mew Mexico, in the proximity of one of our
water suoply noints in our salt water disvosal svstems on the
administrative authoritv of this Commission in an effort to
determine if there were not a more economical wav to dispose of
salt water than bv constructina the gathering svstems and
equioping deen wells marticularlv in the case of marginal wells
vvhich could not afford the luxurv of these elahorate disvosal
svstems.

T tried to arrive at a configuration that would lend
themselves to economic construction, keenina in mind the need
for the ovtimum design to effect the areatest evavoration and
with the nurmose to determine whether it would he economical and
feasible for a small overator, sav, of one well to construct a
nit that would hardle from thirtv to fiftv harrels ner day of
salt water. Also keeping in mind that the state would orobablv
not want to get into an intensive nolicing action in order to
enforce the intearity of the pits insofar as our water loss is
concerned, and in trvinag to arrive at this configuration, I
conceived of a three-rnodule arrangement which would vermit an
inspector to flaag a counle of the modules and mark the liner at
the waterline withr a vellow wax pencil in the morning and come
hack at some later hour in the dav and determine whether the voit

was indeed leakine with comparison with the adjacent vit which
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hWe'd also marked and leaving one module available for the
pumner to put his salt water in during test veriod.

In February, on February 15th, I put this pit into
oneration. The nit is lined with nolvethylene film, the black
color. Two of the liners are just standard six mill polvethvlene
and one of them is this reinforced nvlon that the Griffolvn
peonle afforded. The header vit is not lined with PBC. It is
lined with ten mill polvethylene, but in our case where our
water has been nrocessed through several tank stages, we don't
have much of an oil problem bv the time the water gets to our
pit althouch we have seen just small remnants of film in our
header pits but our testina hasn't been over a sufficient
neriod to indicate anv deterioration of the polyethvlene in the
header pit.

0 (Bv Mr., Porter) But vours is not the usual tyve of
0il field installation for a disposal; I mean, as far as sevara-
ting your o0il?

A No. I would imagine that the normal operation would
be in conjunction with a oun bharrel with a sinhon and the operator
would probably encounter varied -- Fe would, from time to time,
spill some o0il over or the numper would let his o0il get over into
the header pit, and T think it would be essential in the usual oil

field installation to use some kind of an oil-vroof material



which, I assume, a PBC liner would suffice.

The vit is three forty bv one hundred foot, side bhv
side, parallel pits, with a sixtv by twenty foot header pit
with common walls; that is, we simplv nut a bulldozer in and with
the idea that the cost of dirt movement is usuallv based on a
vardage cost and that rather than to build an enormous one-
cell pit, that it would be cheaver to have the hulldozer move the
dirt from short distances and throw it up in common walls
and in cross section, nominally, we removed a foot of earth helow
the -- surrounding ground elevation from about a twentv-four
foot striv at the hottom and just shoved it uo with tavered
banks to a common wall between the pits, and the common wall
between the header vit at one end. This cost in normal dirt,
that is, unless vou got into caliche or rock, bv keeving it
at a foot helow the surface, usually, vou can find some spot
on a lease where you have enouagh tor soil that vou could arrange
this pit.

The earthwork on this particular pit ran about two hundred
dollars. We then took three or four roustahouts and raked out
the large clods and stevoned them, tramned them into the dirt and
generally tried to mrepare the bottom of the pits as smooth as
rossible and threw out any rocks. And then we huried the edges

of the liners in the edge of the dikes which hrought the fortv
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by a hundred foot membranes uo to within about a foot of the
top of the dikes, and we have found this to be verv satisfactorv.

We've had some eightv-mile winds out there since
this installation and apparentlv have had no probhlems with
anchorirg the vit liner. ™e did have availahle, immediate supnly
of salt water which we loaded on the hottom of the pits after we
lined them. The lining procedure on the three modules and the
header took about two hours.

The vits are fenced with cattle-proof fencing and to
avoid -- I thin% this is the oreatest hazard to the nuncturing
of a liner, is the invasion, is the animal invasion bhecause in
most of vour remote areas, there are chances of somehody
throwing a spear or shooting an arrow or something that seems
rather remote to me, e 've operated the nit on the theory
that we have aporoximatelv 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, bhut
when vou drape it into the recess of the pit and up the wall and
hury about a foot of it, the usable area within about six to
eiaght inches of the top of the liner is ahout 9,000 sauare
foot, so that's ahout the hasis of vour evanoration.

e desianed this oit with the thought that we would

have a unit that in normal vears, bhased on the evanoration data
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availahle to us from these manv sources, that this pit would
permit the -- the disvosal svstem, the dailv disposal svstem,
vear round of thirty barrels ver day of salt water. 1In the
winter months, according to these open-vanned experiments
conducted at the Ritter 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 rainv 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 helow thirtyv barrels a dav and, according
to the nine vear figures that we used, the low point per day
would be about ten or eleven barrels of evaporation on the average
for nine years and the high point would be sixty-five to seventv
barrels per day, so that in the summertime, of course, you have
no nroblem. In the wintertime, vou need some accumulations
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 Caorock, as in the usual case,

a 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 vits. But in the northern
regions of Lea County, I would think that as winter precaution,
you'd probablv want to put some snow drift fences up windward
from the pnit which could be removed and could be very simple
with pailing or -- Mr. Yaeager tells me that his company builds
one, for examvle, out of strivs of polyethvlene strung bv
roves. I guess anvthinag 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
davs a week, we metered the water into it and we found that we
can very easily evanorate 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 onlv been in there
nine months or roughlyv nine months, eight or nine months. So
far, I cannot detect anv anpreciable devreciation. One thing
that I obhserved, that vour dust and sand immediatelv puts a
shield over the polvethvlene. You can see an accumulation of
dust, tumble weeds, cement sacks, mud sacks, vou name it, anv-
thing that blows around the oilfield will eventually get into
the nits. The pits are small enough in configquration that a

man can walk down the dikes and pick this stuff out from time to
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time.

e're ovrecipitating on vpaver, eight-thousandths
of an inch of salt a dav. We're using this Pennsvlvanian
water. It is Bough-C water with chloride content of about
fiftv~-five thousand narts vner million. YNow, I assume that in
some areas like Cato or Chaveroo where the chlorides run as
high as 150 thousands that there would he a salt nrohlem, and
I would say that if I were designing a pit in that area, that T
would nrovide for salt removal by the simple vrocess of nulling
the sivhon out of one of the rits when -- to put it out of
commission for a few davs, let the salt cet down to a mush or
a semi-flowing consistencv and simply put a vortable pumv on
the dike and throw a whole rubhber hose over it and nump the salt
over into a trench which could bhe duag bv a hulldozer and
then nump the mush, the salt, the semi~fluid salt into it and
cover it hack over and I think if vou nut twelve inches of soil
and ran the hulldozer over it, that salt would he there for a
long, long time before it would have a tendencv to dissolve into
it. T think at 15" thousand parts per million water, about
every two years, vou'd orohablv want to oump those pits out
into some kind of a ditch at the header. Rut T would not
anticipate that this would he a verv costlv nrocedure.

Philosorhizing about this thing for a moment, I think
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the princival concern, and I take the princival concern of the
Commission and the State who is one of the larage heneficiaries
from o0il production, is the premature ahandonment of some of the
marginal wells. 2nd on this hasis, I think it would bhehoove
the Commission, whatever Order it writes, to write one that a
small omerator with a six or eight bharrel per dav well, a six or
eight barrel ver day well, could construct within his means and
stay alive economically.

Now, vou can get into a lonag discussion of liner
qualities. Yes, we could build liners and svend a dollar a
foot on them, nine thousand -- 12,000 sauare foot. We have
$12,000.00 invested. I would rather presume that the Commission
or —— and let me sav this, too: 1in these water detection devices,
certainly, in the trade, there are many such devices ranging from
those electronically bhased on resistivitv between two wires or
conductivity of the soil, T might sav, or sump drainage into
ditches around gravel packs. There are some areas in south-
eastern New Mexico where vou couldn't find gravel within a
hundred miles to use a gravel pnack or a sump device of satis-
factory means, and T would savy that considerina the tovogranhv,
the terrain and ageographv of the land, that the Commission might
better give consideration to a configuration that would lend

itself to ease up nolicing occasionally than attemoting to rely
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on some device based on a mechanical method that would be costly
to the overator. 2And I would say, for example, if you permitted
these module type nits, and T would envision that an inspector
would decide todav to insvect the pits in Chaveroo or Cato in
which I also visualize that in some of the multi-well leases
where vou have sixteen wells goinag into a bhattery, that vyou
might have -- And, incidentallv, an averaqe well per dike is
six bharrels of water mer dav -~-- vou might want to have a number
of modules of fortv hy a hundred or whatever vou 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 flag and a
little staff and he'll stick one of those into a dike on a couple
of these side bv side pits that he decided he wanted to see if
thev're leaking and simply take a vellow wax pencil and make a
line on the liner and throw the sinhon out from the header nit
and when the pumner came 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 insvector comes hack and sees
that one of these nits has gone down two inches and one of them
has gone down a acuarter of an inch or half of an inch, he would
simply leave the red flag on that »nit which would sav on it,
"This flag indicates this nit is leakXing.” 2And he would null
his flag up on the one that he's determined was not leaking and

the man could still stav in operation. Tt would simplv entail,
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in mv opinion, on these small pits, it would remove the necessitv
to drain vast areas to isolate a leak and it would orovide a
means whereby the operator could simnlv 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 exnense of $1517.00 and then
he's back in business. If vou nermit the construction of large
pits, trving to isoclate the leak, for one thinag, would be a
major task, and when vou did isolate it, you're out of business
because vou'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, vou might have twelve modules or what-
ever it takes.

e found that, just as a rule of the thumb in south-
eastern Mew Mexico, I would sav that one module is equivalent
to ten harrels a day of evanorative canacity.

NMow, speaking of these evavoration figures, thev varv
all over the lot, granted. Down in the south end on the Texas
line, I helieve, there's some figures available that evaporation
runs as high as 1600 inches a vear, and I assume that there are
some areas where it probahlv runs in the order of sixty or seventv
inches a vear and mavbe even lower, but T do think that a lot
of that devends on the environment or in the mechanics of the

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

Je found in our chartwork out there that most of vour
evaporation takes nlace from 7:00 in the mornina until about
7:00 at night hecause as vour temperatures go up -- and,
incidentally, we have, aside from some areas in the Himalavas, I
helieve, we have some of the highest average temperature spread
from night to dav, than in anvwhere in the world, in Lea County,
New Mexico, so that it is very important that these pits be
kept shallow enouch to keep the ambient water tempverature at a
point where, in the morning, when vou start vour evaporation,
vou get the immediate effect of the sun evaporation because vyou
don't do verv muchk evaporation at night., Your humiditv will
climbh up to forty, fiftv, sixty percent as the temperatures
drop in the Sprinag to thirtv and forty degrees at night and then
vour humidity will dron 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 ninetv degrees. So I
do think, getting hack to these evaporation figqures, that a lot
of your variations are occasioned by the tyve of reservoirs in
which the observations are made.

And I do think that it is important to -- within
the storage capacity of the pit, to keeo those pits as shallow
as possihle to get the optimum evaporation.

In summarv, I would say that these pits can be built
and fenced in southeastern New Mexico for a price somewhere around
$150n.00, and I dare sav that this is considerably -- that is,
for a thirtv-barrel per dav camacity =~ is considerablv cheaver
than trving to erect steel storage and haul the water awav.

And I believe, further, that when vyou're talking about these
marginal wells and vou're talking about life of liners and so
forth, most omerators operating an eight-harrel well would be
tickled to death to think that he had a five-vear life ahead of
him economicallv. So I think when vou get into the discussion
of liners for what the tyme of overation we're talking about,
saving small wells or making it possible to economically produce
wells, making small amounts of water, that cost is important and
life is impwortant, but not as important as cost.

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

the volvethvlene liners only last five vears. It's simply a



1n2
matter of dryving uv the pit and rollinag another one out there
with a counle or three roustabonts and vou're hack in business
at a cost of $150.N0, So I do think that life is not so
imnortant as impermeabilitv or water bharrier. Do vou see what
I mean?

In other words, I think we could build pits that
wouldn't nass four-hundredths of a milliaram in four davs, if
you want to spmend the monev for it. Polvethvlene films contain-
ing licuid do not leak. Thev become osmotic at about ninetv-five
degrees Fahrenheit to gas, hut as long as vou've aot water on
them, we have no temperature oroblem as far as seepace out or
loss of water through the membrane. So T would sav to vou,
in writing specifications, it would he more imbortant to sav to
the man, "Thou shalt not leak”, than to trv to nrescrihe some-
thing for him that would guarantee loncevity rather than
immediate effectiveness.

That's mv observation.

MR. PORTER: Anyone have anv acuestions of Mr. Loveless?

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

MR, PORTER: Doctor Staff.
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CROSS EXAMINATION

BY DOCTOR STAFF:

N Do vou know ahout commercial or the Civil Fnagineering
nrocesses in New Mexico State on attribution of dve colors
where it's increasina evaporation ratesg?

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

N It's in connection with the Civil Engineering Devart-
ment, where as in Israel, thev've done a lot of work with black
dves. Thev're findina that their green dyes are made more effec-
tive, but the prohlem is that the areen dves do not have the
stabilitv. Thev fade.

A Is this because it converts the ultraviolet to infrared?

LY No, I don't know. "hv the colors fade, do vou mean,
or whv vou get -—--

A Mo, whv —-

N Well, T think a good mart of it mav he because vou're
heatinag the uoprer inch of the material rather than the depth,
like the water being transvmarent to heat the hottom of the
reservolr rather than to droo the material with the dve stuff
in it, in the water, and then vou heat the tor of the water.
vou'll heat the hottom of the reservoir, too. But that micht
he a good reauest to make to the Civil Tnaineering Devartment.

A Yes, with real interest and it prokablv can he done
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very cheanlv,

. PORTER: Mr, Nutter.

CROSSE DYAMINATINN

Py MR, NUTTLER:

2 My, Loveless, vou stated vou rut this exnerimental
pit in oreration in the middle of Fehruarv. "hat evavoration
vere vou able to ohtain in Februaryv or “tarch?

2 We observed from eleven to sixteen harrels in
FPehruarv. We had some nrettv aood weather in Fehruarv.

N And what is the current rate of evanoration, excent
for the davs it rains?

A Well, excevt for the rains, T don't reallv think it's
sionificant, but T think we're doing arout fiftv barrels a dav.
The desian rate should be about sixtv-five, but we've had just
a series of rains out there rracticallv nightlv and our rain
gauge has heen catchina aduite a hit of rains as vou nrohablv
know.

N Have vou made anv attemnt to determine how much
evaporation vou're dgetting, less the rainfall? I %now, of
course, the rains --

A Well, as I sav, we're nrobably getting around fortv,
at the rate of fortv harrels a dav as near as we can tell,

including the rains.
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N Nf course, these rains are contribhuting to the
humiditv --

A The high humiditv, that's right.

n -- and increasing the evavoration. Rut when it's

not raining, -~

A That's riaght. Fortunatelv, in southeastern New Mexico,
vour normal rainfalls occur during the summer, the Sorirng and
the Summer, in late summer months, at a time when vyour evanora-
tion rates are inr excess of thirty harrels a dayv anvwav, so this

is helnful.

0 Have these heen unnormally high rains this summer?
A Yes, sir, thev sure have.

N I mean, total orecipitation as ahead of normal?

A Verv much so. I'm told this is the third wettest

vear in the historv of the Hobbs Weather Bureau.

0 T see. S0 it mav be then that this rit won't sustain
the full thirtv bharrels a dav for the next several months
until Fehruarv the 15th?

A Well, no, I would sav this: That even if vou had
three or four inches of rain a month during vour summer months,
vour rates of evaroration during “av, .June and Julv over a nine-
vear neriod -- and that takes in manv wet vears and drv vears,

that was from '51 to '60 that the ficures were kept bv the Fish
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and Wildlife -- that vou should be ahle to, with this oit con-
figuration during the summer months, evavorate up to sixtv-five
harrels a dav so that even if vou had two or three inches a
month, which would ke unusual, vou'd still have plenty of
cavacitv so that vnlaving catch-up is onlv in the winter months.

Actuallv, right now, we would exvect our nits in
normal times to go drv, in other words, running thirtv bharrels

a dav until thev should practicallv stav dry.

N Well, would the nit he able to evaporate sixtv harrels
a dav?

).} Yes, that's right.

N That's what T mean. If vou're only evanorating

anproximately fortv now, vou probablv won't average thirty for
the entire vear, I helieve.

A Ves, I think that if we have a normal 2ugust,
Sentemher, that the vit will drv up durinog those months.

0 And vou'd have tc go into the fall months with
practically a dry nit.

A I would say along about October, vou'd want to have
a rrettv low vit, right.

0 And vou've got 2,5N0 barrels of storage --

A Yes.

0 -- that's desigred for the svstem --



A That's riaht,
0 -- which would he storage for ahout ninetv davs,

eighty to ninetv days.

A And I would hasten to add, Mr. Mutter, that if vou
did have an unusual vear, that it would not he -- It would seen
to me it would -- ™ell, an orerator facing a situation would

simnly go out there with a hulldozer and bhuild another module
on the side of the vnod and throw ancther sivhon hose over as a
relief valve and he would probhahlv he locking at a total
exnenditure of $30N,.NN to do that dirtwork and liner.

N Now, vour vit is nrobablv 100 hy 120, hut vou've qot

akout 9,070 souare feet --

a That's riaght.

N -~ for the effective evanoration of the surface.

bl That's riaght.

N So that's somethinag less than a dquarter of an acre.
2 Ves., T would sav we've figured ahout a fifth of an

acre. The reason T asked vou this mornino, the testimonv 1ISGS
gave on those potash mines is five gallons ner minute per acre.
That figures out, 171 barrels ver acre ver dav, and on that bhasis,
that's average, he said, vear-round. On that basis, a fifth of
an acre would run fiftv-four harrels ver dav. YNow, T don't know

where they got that figure, »ut I would sav there is aquite a
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safetv factor on that hasis.
N “ell, ncovr, vou might have remembered from mv
tecstimonv this meorning, T mentioned that there was considerahle

difference alsec due to elevation.

2 Yes,

N What is the elevation here where vour rit is located?
2 ell, it's ahkout thirtv -- Mo, it's 4,0nn feet,

N It is?

]
<
0]

s, 4,"Nn feet, as near as T rememher

MR, NUTTER: T helieve that's all.

MR, POPTER: Mr, Loveless, vour recommendation would he
to not make srnecifications to enjoin, »ut rather to establish an
adecuate lea¥ detecting svstem and leave it nrettv much to the
prudence of the onerator as to what he lines his nits with?

MR, LOVFLESS: Ves, It would seem to me, Mr. Porter,
that an ovrerator ¥nowing that, first, let me sav, building his
pits to the given geometric configuration, first, I would insist
uoon that, which would lend itself to adeaquate insmnection as
occasioned whenever the Commission decided it was time to run an
encineer out and Just snotcheck pits. An operator, knowinag this
was going to take nlace from time to time, I should imagine, would--
a prudent onerator would make everv effort to huild a pit that

would be leaknroof going in and keep it leakvroof.
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MR, PORTED: Tt would ovrohablyv cost more to reline
it than it would to rut it in the first time.

MR, LOVELRES: Ves, "ell, I'm sure that he would
want to use an adecuate liner the first time so he wouldn't be
having to reline it everv month or everv six months, is what I'm
getting at. I should think a2 prudent overator would want to
build a pit of sufficient auality that it would pass vour inspec-
tion hecause he knows he's going to bhe shut down if he isn't.
I hope I'm not assuming too much for the operator.

MR, PORTEP: Does anvone else have a question of

My. Lnveless? Mr. Pamev?

CROSS FXAMINATION

BY ™Mb, DAMEVY:

n Back on testing the nits for leakace, Mr. Loveless,
how long do vou think we would have to, well, place two of them
on test to find out whether thevy're leaking?

A Mr. Ramev, honestlv, I don’t ¥now, but I have a feeling
that in Lea County, Chavez, Roosevelt, in most nlaces, if vou
breach that linina, the water is going to qo out of it fairly
rapidly. In other words, it's not going to nile upr and bhe self-
sealing because we all know how fast water leaves in most areas
in the oround in Lea, Chavez and Fddv Counties. TIn other words,

T think if vou had any lea% that amounted to anvthing, that the
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water at the surface of that pit would ago down at a noticeable
rate, a detectakle rate, sav, within an eight-hour period. What
I had in mind is, a man would go out in the morning and place
flags on his pits and he might cover thirtv or fortv leases.
It would he a verv ranid oneration hecause I would visualize all
the guv would do would he to drive uv with his red flags and
stick them in several of these selected pits and take his vellow
waxed vencil -- and polvethvlene lends itself verv nicelv: vou
can make a beautiful vellow mark on it with a waxed nencil -- and
then do this mavbe to fifteen leases within an hour in the morning
and then come bhack at 4:30 or 5:NN in the afternoon and just
walk uop and observe the relative deoths of the water in the test
nits, and I helieve that he'd he able to catch most leaks.
Mavbe I'm being over-ootomistic.

MR, NUTTER: You'd have to take all the vellow waxed
pencils awav from the numpers, though, wouldn't wvou?

MR. LOVFLESS: Most of them, it's heen mv exverience,
don't even carrv pencils. Tt's orettv hard to remove that wax
from polvethvlene after it's heen anolied. T know that.

M®, DORTER: Does anvone else have a auestion? Thank
vou very much, Mr. Loveless. You mav he excused. Does anvone
have anvthina further to offer in the case, anv testimonv?

Mr . “Toaodruff has a travel schedule that he has to meet and he
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has asked mermission to make a statenent now.
MD, TIONNDRUFF:  Thank vou, Mr., Porter. Norman "oodruff

-

"1 Paso Matural Gas Comnanv.

~

by

of

i

I aonreciate the opvortunitv to make mv statement
out of the normal order. "e consider that the testimonv here
sunnorts the recommendation of *Mr, Mutter, that administrative
nrocedure be estahlished under the nrovisions of Order Number 23221
to rermit the Commissiorn Nistrict Sunervisors to grant exceptions
for the use of nreonerly lined salt water disnosal oits and to meet
the certair ninimun stardards as mav he established hv the
Commission. And, further, to arant temporarv disvosal in surface
nits for up to thirtv days under emergencv conditions.

It is further recommended that these nrovisions also
annlv to the arecas in pools affected v Nrders Mumber P122417,
R252f and ©31f4, The nromulgation of these amendments to
Nrder *umber R3221 to facilitate onerations in the area of the
salt water disposal is a orohlem. Procedures which could he
handled administrativelv will “enefit hoth the overators and
the Commissiecn. & believe the number of hearinags would he
minimized ané rnost nroblem conditions can he exneditiously
cared for.

e thin¥ the testimonv certainlv justifies “r. Nutter's

recommandation that the snecifications not he nlaced in the rules
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but he nlaced in *to administrative policies so it can he
chanaged as the conditions mav necessitate, and we do wish to
commend the Commission on the timelv calling of this hearing,
Thank wvou.

MR, PNRTTR: Does anvone else desire to make a state-
ment? Mr. Kellahin?

R, URELLAWIN: TIf the Commission please, Jason ¥ellahin
representing the ftandard Nil Companv of Texas. Right at the
moment, Stancdard 7il Companv of Texas has no salt water problems
but is in heartv agreement with the recommendations that have
been made hyv “Mr. Mutter for an administrative procedure for the
use of lined surface nits, under a svstem under wherebv the
District Supervisor would grant the nermits in accordance with
snecifications to he adonted, not in the Order itself, but hv
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 hy Mr. Loveless,
as we see it, most of the excentions that will b»e sought for
the use of certair svecs of this nature will be for wells of
rather limited production, as a normal thing. 2nd if the speci-
fications are too rigid and the expenses too hiah, the adontion

of the excention "ould defeat its own purrose. WVWe hone that
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the Commission will bhe as liheral as it can he, consistent
with good overations., This is a difficult oroblem., And I
think it's one that will bhe suhiect to change from time to time
on the bhasis of exnerience.

In connection with the change of Order “umher A to
Order 2-3221, as I understand it, it's a matter of policv, or
at least it is the intent of the Commission that reinjection
of produced water from waterflood projects, stored for emergencv
opurpose, he a matter of nolicv and that such reinjections will
be recuired. 1In line with a statement that was made bhv Ralph
Gray, we will suagagest that this not be a rigid recuirement or
a blanket recuirement but, in each instance, the recuirement for
reinjection will he hased on the facts in the varticular case
hecause in manv cases, and narticularlv true I think in the
Malaga Bend of Tenneco, that water is aerated and it will he verv
difficult to handle from there on in.

MR, PORTER: Thank vou, Mr. ¥ellahin. Anvbody else
want to make a statement in this case or further comments? T
want to take this oovortunitv of askinag the Commission to adjourn
the hearing and, hefore we proceed with the next case, to thank
all of vou gentlemen who have offered testimonv here in resnonse
to our invitation to do so. ‘'low, all our staff has to do is

sit down and fioure out how much weiaght to assign each statement.
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€o if there are nc further statements in this case, we will
take it under advisement and nroceed to the Southeast Nomen-

clature Case, which is Number 3808,
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