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REPORT TO KIMBELL OIL CO. OF TX
FLOWRATE REQUIRED TO PREVENT SKIN DAMAGE OF THE
SALAZAR WELL NO. 4-E
SE}NW} section 34,T.25N.,R.6W., N.M.P.M., Rio Arriba County, NM

SUMMARY

The Salazar Well No. 4-E produces from the Basin Dakota Res-
ervoir, which is subject to irreversible formation (skin) damage
if the well remains shut-in over an extended period without pro-
duction. Producing the well on a regular interval is necessary
to remove the water from the well-bore, which can interact with
the clay constituents of the Dakota reservoir rocks and cause skin
damage. Using the radial flow equation for gas, and setting the -
pressure drop for skin damage to zero, results in the required
flow rate to prevent that damage from occurring and the possible
loss of productive reserves. Based upon the June deliverability
test, the required flowrate would be 13,550 MCF/month. Thus,
this well must be produced for 5 days each month or a volume of

about 13,550 MCF to prevent permanent damage.

FORMATION CHARACTERISTICS

The Salazar Well No. 4-E is being produced from the Basin

Dakota formation. The basal Dakota "

...deposits consist of dark-

gray carboneaceous shales, a few thin coal seams, some siltstones,
and thin channel sandstones."1 The next unit consists of "...dark
carbonaceous shales, mudstones, and‘thin siltstones and sandstones
" The clay materials present in the shales of this formation

are capable of migration and clogging of the formation pore spaces
if contacted by foreign water or altered formation water (ionic

environment shifts are sufficient).

o unitization e communitization e permits ¢ NGPA determinations ® reservoir studies



FORMATION DAMAGE

When the clay particles of a formation are disturbed or re-
arranged, it is impossible to restore the original pore config-

' This formation damage should be pre-

uration or "permeabillty.'
vented, since a complete cure is not possible with subsequent well
treatments.

Formation damage occurs with the hydration or dehydration
of swellable clays, which are present throughout the Dakota form-
ation. The damage mechanism is the reduced "relative permeabil-
ity," which results from water "wetting" the formation rock. The
clay particles swell and move into the pore spaces, "clogging"
them, and thus reduce the open space available for the hydrocarbons
to travel to the well-bore. The critical area for damage to the
formation is the first few feet away from the bore-hole, which
affects the radial flow of the hydrocarbons into the hole. In rad-
ial flow systems, any reduction in the permeability around the
well-bore can result in permanent loss of productivity.

Also, sandstone formations, as excellent depth filters, are
highly sensitive to flow rate and pressure differentials. Increas-
ed water saturation near the well-bore will cause filtrate invasion
or coning of the formation water, which creates a water blockage
to hydrocarbon flow. This type of blockage can be corrected by
regular water production,

Thus, to prevent permanent damage to the formation and ef-
fectively eliminate water blockage, the well must be produced to
remove the water from the productive formation face or "skin" in
the well-bore. The most effective treatment of well damage is

prevention not corrective well treatments after the damage occurs.



FLOWRATE REQUIRED TO PREVENT DAMAGE

To prevent entrapment of reserves in a potentially productive
zone, Ssince irréversiPle formation damage can restrict or prevent
effective depletion, we must determine an adequate flow rate to
minimize skin damage to this well by removal of formation water.

Using the radial flow equation for gas wells, we will set

the p (pressure drop due to skin damage) to zero and use

the dat:kzgom the 1985 well deliverability test report dated
6-12-85, which reflects the well's current undamaged condition.
We will assume a radial drainage impact of 160 acres for a Dakota
well; permeability (undamaged) equal to the pool average; and mo-
lecular weight of the gas to be 21.65 since test results show the
gas to be "dry with a trace of condensate", indicating that the
stream is not pure methane, but contains some liquids. See at-
tached calculation pages for the details of the analysis. The
calculation results in a flow rate of 444,34 MCF/day or 13,552
MCF per month. Based upon the 6-12-85 deliverability of 2698
MCF/day, this results in 5.02 days per month.

Thus, this well should be allowed to produce approximately
13,550 MCF per month or 5 days, to prevent permanent formation

damage and loss of productive reserves.

. )
>£¢Zéf; (jgz;[;mﬁéuézfé; /

Sue E. Umshler, P.E.
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NEW MEXICO OIL. CONSERYATION COMMISSION 8
WELL DELIVERABILITY TEST REPORT FOR 19 5 Torm C122-A
Revised {-{-r&
( POOL NAME . »oOL SLoPE TORMATION county
Basin Dakota n= o715 Dakota Rio Arriba
R ‘ Heter Fo. 94-932
‘Kimbell U1 Company of Texas ¢ Salamnr Mo, 4B
UNIT LETTER stcTion TowNSHIP RANGE PURCHASING PIPELINE
r 3 25K ) El Faso Hatural Gap Co,
Ca31NG 0.0, ~ INCHES JCASING 1 O < INCHES STT AT DCPTH - FEET TUBING 0.0 - INCHES | TUBING 1D - INCHES |70P - TUBING PERF. —FEET
, _ Aa500 4,000 €159 2:318 1,935 6422
.A’. PAY 2ONE WELL PRODUCING THRY ] GAS CRAVITY CRAVITY X LENGTH
rnom w Te 6672 tASING rvewe X .70‘ 4521
t -D"t or riLow ':.ISY DA':. ’uUY'.|" "[S:U.( MEASURED
e 8/7ufe8 " v Tefafes’ | < d/ia/es

PRESSURE DATA — ALL PRESSURES IN PSIA

(s) Flowing Casing |(b) Flowing Tubing|(c) Flowing Meter (d) Flow Chart (e) Meter Error (N Friction Loss (g) Aversge Meter
Pressure (DWt) Pressure (DWt) Preasure (DWt) Static Reading (Item ¢ — ftem d) (8—c)or (b-c) Prearure (Intepr.)

932 787 262 256 *6 525 259

(h) Corrected Meter |(1) Avg. Welthend [(J) Shut-In Casing (k) Shut-In Tubing KN P = higher value {(m) Del. Pressure (n) Separator or De-
Preeonure (g + ¢) | Press. P‘ =(th+n Pressure (DWU) Pressure (DWL) of () or (&) hydratar Pr. (DW?)
Py = 40 %P, | lor eriticat How only

263 87 132 - 1322 13 529 784

FLOW RATE CORRECTION {(METER ERROR)

tem ¢ Iteme Corrected Volume -
Integrated Volume — MCF/D Quotient of .
ftem d ftem d
2038 1,024 1,0116 . 0%
Q= MCF/D
WORKING PRESSURE CALCULATION
Rz =
(1-e=" (Fe Q7 (1000) (1= " (F, 0, 11000 P Pz P 4R Pu= NP’

»260 J144759 104,933 619,39 724,202 851

DELIVERABILITY CALCULATION

o:o[p: : :J ) 2059 .10‘61454.’_ =( 1eA34 ): 1,203 - 2608 MCF/D
1,028,483

REMARKS:
Thie well bawm oriticsl fiow =
Uss FIP (b) for Py (1)

SUMMARY
item h 265 Psla Compnny__ximb.ll_ﬂil_cm oc ﬂm' cm (".-‘
P, 1’22 Pala . By B, A, Clgment .- © . ( T
o — 2059 wmcrmp Tite__Prod, Bupt. .
p" R5_1_ Poia Witnessed By

Py 5”____. Pein Company
D 2092 MCF/D
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