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ABSTRACT
- Study on pit closure guidelines for the oil
and gax industries has been conducted by
Lemigas Team te observe the exiviing puidelines
dand the implementation of the guidelines in the clo-
sure program of the temporary use of pits. Goals
of the study are to review the manual guideline
or standard eperating procedure (SOP) of pit
closure applied to the petroleum fields, and
compare it to the relevant governmenr regula-
o

So far, governnental regulation concerning
pit conxrruction and closure has not been ex-
tablished yet. Nevertheless, management ap-
proach of pit consiruction and closure can be
extublished by referving to the available regula-
ton, namely PP I18/1999 - hazardous waste
regulation, and the related Ministerial Decree.
Thix approach ix based on the reason that such
solid wastes are also categorized as harardous
wastes. Looking at from regulation poing of
view, it can be said thap pit management guide -
line established by the indusery has fulfilled and
matched with the available regulation such as
Kep.-(M/Bapedal9/]1 995, Neverthelexs, some
criteria have to be re-evaluated and posi-clo-
sure plan seemy nod 1o be included in the guide-
linex yet.

Thix paper presents the reswlts of the study
describing the existing guidelines used by the
il and gax industry and ity implementarion uy
well as reviewing the government regulation
related to the pit closure program,

L INTRODUCTION
Exploration, development, and production activities

associated with oil and gas production projects can have
a variety of impacts on the environment. A varety of
wastes s produced by such activities. Apart from the
wastewaler that is in the form of produced witer, many
kinds of solid wastes are produced duning exploration
anid prosduction of oil and gas. These soli wastes, among
others, are drilling mud and cuttings, and tank bottom
oily sldge. These solid wastes are dumped temporarily
in i certnn place called a pit before they can be treated
funther,

In order to mimimize and possibly eliminate the envi-
ronmental impacts of those solid wastes, pit construction
has 10 be developed in such a way thal release of pit
contents o the environment could be prevented. In addi-
tion, pollutant loading of ground water from waste leaks,
releases of hydrocarbons and hydrogen salphide to the
aimosphere are some of the factors thal have also o be
considered. As dumping such solid wastes in a pit is a
temporary storage, pit closure management has also to
he developed.

S0 tar, povernnental regulation concerming pit con-
struciion and closure has not been established yet, Nev-
ertheless, munagement approach of pit construction and
closure can be established by referring 1o the availahle
regulation, namely PP LS99 < harardous waste regi-
lntion, and the reloted Minstenal Decree. This approach
is hosed on the reason thit such solid wastes are als
cutegporzed o harardous wastes,

In regard o pit construction. sudy on pit location
should include the hydmogeslogy pattern of the site. Fur
thermore, pit wall mutenals ure parumeters that also have
to be comsidersd in Timimizing impacts 10 the sumround-
g Lpon closing the pit, a pit closare plans that call for
the dewntering of mud und reserve pat contents before
burial have to be developed 1o redife the chance of the
downward transport of contaminants o shallow ugui-
fers. The gmding of soils covenng the pits may reduce
the chances o infiltration of minwater, which may mi
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grate o ground water: Other consideration, for example
revegetation, has also o be included.

All of the shove factors should be considered in pit
closure and assessment guideline. In addition o the avail-
able references. such as PPOTRA9 and relnted Min-
isterial Decree, other references such as those of LIS-
EPA guidelines are deserved (o be included

The authors have conducted o shom study comeem-
ing with pat closure momagement that hos been mmple-
mented by the oil and gis producer. Goals of the studdy
are 1o review the manual guideline or standard operating
procedure (SOP) of pit olosure applicd 10 the petroleum
fields. The scope of works of the study includes inferact
with the industry reganding cumrent practice in pit chiv-
J sure procedure, costom made guideling and ossessment
of pil closure program, closune sirategy selectimg guile
line, and review oumusl guideline o stundard operating
procedune for pil construction and closure

L PROBLEMS WITH OIL FIELD PIT

A so-called pit isa lefover from ol exploration and
oll production on Jand. Typically the oil compamies in eur-
bier years left drilling mud and crude oil, discharged in
compechon wilh dilling and testing of the new well, in
ponds o pits riext 1o the drilling hole. Over the vears the
lighter fractions of the oil have evaporitied and in many
cases additional contamination has wken place due w
the dumping of chemicals, refinery waste, and debris.
Consequently the pits may contuin extremely visoous and
debris lnden asphal-like oal, which s very difficul 1o re-
Gover. Thee sodl in the Botloms and sides, a8 well as the
surrowinding land may suffer from serjows ol pollution.
Contmininated water Trom the pits may be m connechion
wath roin overflow into nivers and lakes

A Types of Piis

The use of pits, carthen or lined. is an integral part of
EEP wusic management operations. Histoncally, op-site
pits have been used for the management of drilling sol-
ids, evaporation and storage of produced water, min-
agemeni of workover'completion (Toids and Tor cmer-
‘gency containmen of produced fuids

Drilling Pits

 The primary wastes from exploratory drilling opera-
- ons inchude drilling muds and comings. cementing wasies,
lldl mmpﬂmm workover and stimulation fluids, and
- production testing wastes. All of these wastes are nor-
mally dumped in the pits. Other wastes include excess
ng chemicals and containers, construction materials

BT e o A

{pallets, wood, eic.), process water, fuel stomge con-
miners, power unil and ranspon mamtenance wasies,
scrap metal and domestic and sewage wastes. These
wastes are not normally dumped in the pits, instead they
are transporied to other stornge focilities For further treat-
menl

Skimming Pits
il pumped from deep within the earth is almiost al-

woys combined with brne witer. In general, ol produc-
ers and pit opermtors separnte the ofl and water with o
series of surfuce pits. These pits are often centrally lio-
cuted near several oil production wells, which are often
locmed in relanvely undeveloped arens. The skim i is
wsed b separate the highter, less dense ol] and allow the
water Lo drain from the bottom of the pit into o secomd
pit = the evaporation popd - for evaporation.

B. Pit Construction
In general, pits should be as small as possible and be

atrtegically located o provent spillage of wisie materi-

als onto the dnlling or production site. Pits shoudd be med
unless site characteristics ensure thit there wall be ni

sigmificant threst o water resources, In areas where o

may b necessary (o constrect pils adjscent o waler

basifies o cn sbopene Termin, special engineenng preca
ticsnis shsould be taken 10 ensure the imegrity ol the pit.

Free hydrocarbons should be removed from pits and re-

tumed 1o the production process for recovery s soon s

possible, and precautions should be nken to prevent pit

disposal of chemicals, refuse, debns or any other male
rials which were onginally nist intended 1o be placed in
pits. These materials can alter the aature of the bulk
fuids in the pit and make disposal more difficult
Sieveral efforts of il comstrictisn ame mcsand i -
et the environmoent, such os:
Construction of a shory wall around the pit wo sodane
the wastes can prevent groundwiter contamination.
Installation of a clay cap on op of the pit 0 keep
water from secping through the pit and contaminat-
img - Eroiilw e,

- For additional protection. traffic hamers were placed
aroumid the perimeter of the cap (o prevent domage.
Installation of several groundwater wells to monitor
the on-going effectiveness of fhe slurry wall.

L. Pl Clecning and Clogene

Although pits are an acceplad component of explo-
rution and production (E&F) operations, they could

represent an environmental fability if managed improperty.
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Pits should be for iemporary use, and should not be used
for disposal of oil. Pits should be closed as soon as prac
ticable and their closure follow the required or generlly
aocepled practices of the region.

Pii Cleaming

Pit cleaning. is imended o0 cope with the very old,
extremely viscous and debris laden pits, 1 has to be con-
sidered whether the cleaning will be done in-xiti or ex-
sifu. It gives a lot of meaning o do in-situ cleaning. os
this muinimizes further environméenial damage caoosed by
transportation and double handling of the oil, soil, water,
debns, et I, however, the pit 1s located close 1o a re-
finery or a municipal waste incineration plant with elec-
(ric power gencration, it may in some special cases be
feasible o bring the whole problem to such a facility for
Lremtmicent

Dependent on climate, geogruphy/gealogy. and
lifestyle of local inhabitants, the cleaning should be more
of less complete. For example, in the Amazon Rain For-
est, where the locals drink the water from the fivers and
have their children and antmils close to the contam-
nated sites. the cleaning requinement will be high, and pit
closures using concrete or guicklime stabilization should
be ruled oat, due 1o the ran and groundwater's ability o
continue washing out oil and heavy metals. But in the
desens, with sparse populanon, and if there is no ground-
water, it may be safe o recover whatever the oil can be
pumped and dug out. and then stubilized the remaining
oil. Bindegradation may be an option to stabilization if
the required amount of humidity can be obtained.

In the rain forest, where the pits contain extremely
viscous oil, water, and debris there are o couple of com-
plete and environmentilly Triendly processes for the in-
situ cleaning of difficult wasie oil pits. This could be done
through an inverse emulsification of the asphalt-like crude
in the old pis.

Inverse emulsilicntion 1s o process where o bode-
gradable dispentint s mised with seiber and theriiie
sprived on the pit. By using compressed air | large
hubbles| and pressure witer from fire pumps, the dis.-
persunt i% mixed with the odl, wiich gradually becomies
e and more bguid; Sand and stones smk te the bor
pemm e debnis s relptrve by easy recovered Tor final ¢lean
i As the compressed wr nodles are pointing down-
wartls, this procvess treais the botlom aned ihie water m
the pit af the same time os treating the oil. Heavy ol
prosglucts 0 the bottom sediments will be washed o,
and air hubbles from the agitation process enable the oil
b Mot o the surfiice.

The oil water mixture is then easily recovered, using
overflow weir skimmers. Once the water meets the regula-
tion reguirements, it will, upon approval by the suthori-
tes, be discharged 0 the surmoundings, With a linde re-
mmming water left in the pit, the bottom and sides pne
now pressure washed with water and dispersant 10 a
depth of (K5 m, by high pressure cleaners. In this way
the remmning il from bomom and sides will be washed
out, The oil is skinumed off the surface and when it s
clean enough the lost bit of water is then dischorged.

The recovered oil may after filtration be re-injected
intoy production, or it may be used for the production of
wsphalt andfor fuel for thermoelecimically power plants.

Fit closure throwgh Bindfill and burial

Landfills are generally specially constructed and
maniiored facilities designed to sccommodate burial of
larpe volumes of wastes. However, some landfills may
be litthe more thun open dumps. A landfill may be con-
strucied in o manner that makes it an appropriote dis-
posat] site for certan toxe wastes. A key consideration
in the operation of o landfill site is the need 1o ensure
lomg-term contunment. Design considerations for g land-
fill include:

An imipermieible lining o contain the indfill conienis

Liners may be comstructed of clay, plastic sheeting

and/or mult-layer linings with mtegrated drmnage

SYSIEMS

Muanitoring boreholes or leachate collection systems

toy provide 3 means for regular inspection of the ef-

fectiveness ol the contmmment.

Special provisions for disposal of liguid wiistes, or

prohibition of liguids disposal, I disposal of Dguads is

permitied. the conditions should be controlled 1o pre-

vent benching. The landfill desiga should include ar-

fungements lor the collection and trestment il

lenchnie

It should be kept momind that all indfills may not be
constrocted 1o the same standords, and that indostral
wastes should only be disposed of in sites with this proper
despern criteri and proper monitoring and maintenance
programbes. Land filled mutertials should mnol be capable
of rescting 10 generale excess el OF HoNiows Bases.
Special sysiems moy need to benstilled to collect gen-
efited miethane, The operator should remember thi
[ndfilled wostizs gre nit destroved, bt ore sciually i
longterm storage. Disposal sites should be operated ei-
ther by the wiste penerator who will moinisin responsi-
hility for its own wastes or by o properly managed dis-
poaial Faelity

£
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Due 1o its simplicity, burial of wastes in small pits st
drilling and production sites has been a popular means of
wiiste disposal in the past. However, with curment aware-
ness of pollutant migration pathways, the nsks associ-
ated with burial of wasies should be carefully consid-
ered. In peneral, wastes with high oil, salt, or biologically
available metal content, indusirial chenucals, and other
materinls with harmiful components that could migrate
fromm the pit to contaminate usuble wiiler resources should

not be buned. Burial may be the best method of disposal
for inent unrecyclable materials. If a pit’s contents con-
[ain concentrutions of constituents only klightly elevated
above levels regulated for disposal, then burial provides
astmiple mechanism o reduce concemptions in the waste,
via dilution with soil, as it is being disposed. This may
often be the case for water based muds and cuttings. In
dilution burial, the pit coments are mived with soils from
the pit and surrounding areas until the pit contents meel
specifications for burial. then the pit 15 covered and the

surface graded.

I PIT CLOSURE REGULATIHON

Exphicitly, odl fiehd pit chosure regulation has ot beei
ektublizhed vet by the government of Republic of Indo-
nesia, Nevertheless, approprinie document or regulation
citn be referred o for munaging pitclosore, Residual odl
i the pit may contuin loxgic substunces. such as amomatic
hydroczrhons and heavy metals, conomamsts im ihe wissie
that can be categonred ax harardods. [1 B appropsiate,
therelore, to refer 10 the Bapedal regulation Nao, Kep.-
MBAPEDALARN TSR decsnbing osethiosds of Lasd g
or Land disposal for haotardisis winstes

A principhe part of land dhisposl progerom i e -
ardons wiste management regulatiory program s de
signed 10 prodect groundwater, Hazordous waste can
pollate groundvister through the process Knoswn as leach-
imgz. im which precipitation percolating throwgh the pround
draws coptamamants ot of baned waste omd carmes them
il groundwaler, Pliscing barrers betweon wissies and
underground water sources is one way o prevent mi-
gration of hicerdous comtanminans e groundwater. This
cin be o for example by imstallition of ampermeable
liners beneath hurardous wisie Lundfills. Such bairicrs
separate volnerable groundwater from hurardous con
stitoents likely to leach from the borizd washis,

Harardoas wiisie could be made kess dangenus io
ground water in two main ways: (1) by reducing woasie's
tossicity through destraction or remaval of ermilul don
taminants, or (i) by reducing o woste’s leachabidity by
trimobilizing hassirdous contaminants. Land disposal

program requires waste handler to fundamentally change
the threat posed by hazardous waste before it is land
disposed, Waste specific restrictions are manifested s
threshislds for sdequate tremtment, known as treatment
stundords. The regulation expresses these {reatment
standards as either numenc concentration levels for hae-
ardous constituents, which is tabulaed in the Table 2
column A and column B of the Kep -0d/BapedalRy
1995, or s o requited technology, which is stated in the
Bapedil regulation of Kep.-03/Buapedal A 1995, Wastes
that meet appropriate treatment standard may be land
disponed. Figure | shows o simplified diagram for se-
lecting landfill category according 1o the concentration
levels of haeandous consttuents.

A Lamalfill Centegory

Al pits have to be closod, the ownerfoperator miust
maintain the facility in o way that ensures i does not
pose i future threat to human health and the environ-
ment. Closure is the period following active manige-
mient durtng which hazasdous wastes are no longer ac-
cepled. O field pit operators. normally remove all of
the pit liguids, sludge and oily soil prior o close the pit
The collected wastes are then managed sceardingly,
siich os diischareimg: the waler fo a disposal sl recos
ering the o, and reating the tily madenal by slurry in
feethin . oioremediation, or reuse for road constricion
[heese actions of meduciing contamimant concenttion 10
the pit can be consdensd s trenting the wasie in onder
fhat the residual wastes meet the stundand treatinent in
which the contaminanl concentrution levels of the
wastes comply with the reguliation belone it can be land

disposcad

Kiep.-04/Bapedal AR 1995 states that there are three
catepones for landfill of onireated harardous waste ac-
cording to the contaminant conceniration level (cf. Fig-
ure 1), Cotggory | is intended 1o the specific wastes
that are mcluded in the regulation (cf. Table 1), If the
wisles are nol e huded i the lsi of the regulidion of
Kep. 08/ Bupedal 09/ 995 then landfil] category follows
the contuminunt concentration level as stated in the Table

5

2 of the regulation (cf. Table 23

B, Lanedfill Design for Each Cafegory

Landfill design for each landfill category is depicted
i Figore 2. Al three cardgories of land il hive the same
lavers. Trom baitom to lop, as fgllows (of. Figure 2): (1)
suby-base layer, which is mode of compacied soul of | m
thackness, (il leak detection system laver. (i) bamer
sl layer, which is made of compacted clay of 30 om
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geomambrane layer which is placed be-
neath the barrier soil liner, while category
[11 landfill does not use any geomembrane
layer

Finally, the buried waste has to be
covered by a final cover, which consists
of six luyers {from bottom to top): (i) in-
termediate soil cover of 15 em, (ii) cap
soil barrier of 60 cm of compacted clay,
{1i) cap geomembrane made of HDPE

Doy concarsacn of
ConlEmingres egqual o enosed

il
(Tabis 2, column & of Kep-
Ol Fl e T ) B

of | mm mimmum thickness, (iv) vegeta-
ove layer of 60 cm (v), and vegetation
(el Fipure 3).

C. Post Closure

Post-closure, which applies only 1o
land disposal facifities and facilities tha
cannol decontaminate oll eqguipment,
structures, and sodls, is normally o 30-year

period after closure dunng which own-
ers/operators conduct monitoring and
maintenance activities to preserve the in-
egrity of the disposal system and con-
Fimue b prevent o conbrol releases of con-
tauminants from the disposal units

Leschate collected from the léschate
collection system should be analized once

CATEGORY Nl

Figure 1

Simplified disgram of category of tandfill design
sccording to Kep.-04/Bapedal/06/1 a5

thickness, (iv) leachate collection systermn, and {v) op
eratiom cover layer. Basic different between landfill de
sipn of category | (Secure Landfill Double Liner), cat-
egory Il {Secure Landfill Single Liner), and category 111
(Landfill Clwy Liner} is the use of geomembrane layer
nuslle of high density polvethylene (HDPE) with a mini-
mum thickness of 1.5 - 2.0 mm. Category I land{il] uses
two layers of geomembrane, one layer (primary
geomembrane) is placed beneath the leachate collec-
tion system layer and another one (secondary
geomembrane} is placed beneath the layer of leakage
detection system. Category I landfill uses only one

in a month during the first year of post
closure and once in three month period
during the next 10 vears, and once in six
maonth perisd duning the next 20 vears.

IV. PIT CLOSURE GUIDELINES
ESTABLISHED BY
THE PETROLELM INDUSTRY
The petroloem industry has estab
lished “Pit Management Guideline™,
which is provided to the Geld personnel wiath sdvice on
the responsible opertion and closure of vanious (ypes
of pits. The guidelines describe the actvities that should
be conducted before, during, and after a pit is closed
Cividance on the collecton of samples and nsk based
cleanup levels based on tolal petroleum hydrocarbon
(TPHY and metal content are inclided. However, detuiled
descriptions, evaluation, or recommendiutions of treatment
technologies for pit content are beyond the scope of the
puidelines. .
Philosophical background of pit management is bused
on the fact that pits could represent an environmental
labslsty if managed improperly. Pits should b for tempo

44
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i Type of Industry Waste
"DEEE 1 Pesticides Sludge from wasle water treatment i i Y
conlaingrs used for pesticide formulation )
I: D203 | Alkaline chioro process Siudge | om waste water treatmant i j
r",.—,.' ._ D204 Adhasives Spent product olf-spacification catalysis =l —J
Al !!_1:;24]5 i Polymaric indusiries . Mnn;ﬂars that not undergo reachon I:H!EI_Ij'EIE ol 4
D_Eu? Tirnbar Bludge
D210 Used lead smalting Sludge. ash, slag :
. D212 -lnk |n|:|u5.l-r.m-s Sludge, njudg;a cantaining haavy mﬂlals_ '
| D214 Autocmobile | Sludge
D215 E_lé;rmpls.tﬁrrg Sludge
D216 Paint Sludge
| D217 Dry batteries Sludge, mix paste, off-spec nmmm
| D218 E.a;ﬁenas Sludge, ash
.r D219 Electronics Siudge
D224 L_|=_-.ali'u.:r tanning Sludge o
D225 Dyes . Sludge |
D228 | Research and commercial Sludge
laboratory

rary use, and should not be used for disposal of oil. Piis
should be clowed as soon as practicable and their closure
follow the required or generally sceepted practices of
the region,

Accordingly. the industry has established o general
philosephy for the management of pits, which states thi
pits for oil and gas operations will only be used if criti-
cally necessary, pits must be constructed, opermted, and
mianitored o ossure that thene is oo leakage ond threa
o wildlife or people, and non critical pits will be closed
and restored to a condition thist poses no potential harm
o surrounding communities and the environment

In implementing these phy losophy of pri management
when a pit is pecessary for oil and gas operations, the

industry has also established condition guidelines that
have 1o be followed such as leakage prevenbion, over-
flow and accumulation of floating hydrocarbons preven-
tion, measures that limit access by animals and the pub-
lic, and regular maintenance and monitonng. [t 1S stated
in the mianal that the need for monioring wells miy be
reevaluated only if site charactonstics or engineenng con-
trovls ensure this there will be no threat foowatler resources
v humans, as determined by o qualitative or quantita-
tive risk evaluation. Use of pitless aliernatives, such s
tanks, separators, cooling tower, and other technologies
are suggested in the guideline for prodoced water pro
cessing. The mdustry has also established pit closure pro-
cedures consisting seven iems of conditions that should
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Table 2
Maximum concentration of hazardous waste and iis landfill category

Maximum Concentration Maximum Concentration
Contaminants {mgikg of dry waight) img/kg of dry waight)

| Column A& Column B

e Greater than or equal 1o = Less than or equal to
Hemarks: Catagory | Landfil Category Il Landfill

_ _ « Less than: Category || Landill
Arsenic 300 30

Cadmium 50 5
Chromium 2,500 | 250
Coppar 1,000 100
Cobalt 500 50
| Lead 3,000 300
_Mearcuny 20 2
Malybdenum 400 40
Mickel 1,000 100
Tin 500 50
Salenium 100 110
Sihvar - | =
Zing 5,000 500
Cyanidg BODO | 50
Flugrida 4,500 450
Phenols 10 ]
Fentachlorophenol (PCP)
24 S-trichlorephenol
2.4 B-trichlorophanol i
Monocyclic aromatic 0 7
Hydrocarbons
Benzens
Mitrobanzans

Monocyclic aromatic compounds 2040 20
0-Cresol
m-Crasol
p-Crasal
Cresaol Tatal
£ d-dimitrotoluana
methyl athyl kelons

pyriding

Total petroleum hydrocarbons 1.000 100
(TPH) C6 1o CB
TPH, all Cn

TPH, greator than C3 10,000 1.000

Organochiorine compounids: 10 i
Carbon talrachioride
Chiorobenzens
Chigralerm
Tetrachloroathylans [TCE)
Trichloroaihylens
1 d-dichlorobenzena
1.2-dichloroathans
1. 1-dighlaroathylens
haxachlorobonzens "
hexachlorobuladiene
hexachloroeihans

__winyl chlaride
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Table 3
Acceptable pit closure concentration
Parameler Acceptable concentration, mofkg
‘ OandGss | 5
'I ! Total Petroleum Hydrocarbons . 10,000 1,000
t’ Resiricted access 18,000
1 Non-restrictsd access 1,500 . I
f Total Metals .
. i .fml:l-r;'-unr 16 400 40
. ArSEniC 2 300 H
Barum 2,800
Barylfium a0 T
" Baran A -
.Ir Cadmium J.EDEI 50 5
| Chromium 20 2500 250
= _ Cobali 2,400 500 50
iln | Copper 1,480 1,000 100 |
B o S 305
Marcury 12 20 2
| Molybdenum 200 400 40
| Nickel 8O0 1.000 100
Salamium 200 100 10
| Siver 200 =
Thalliurm 3
Tin [ 24,000 500 50
- _'u'anaqlun_'l__ 280
Zue; 12,000 5,000 500

* & wnd B dericle Cokumn A &nd Caloumn 8 ol Table 2 of Koo, -04/Bapedal{¥9/1 995 (el also Table )

be followed: pit closure goals, closure shedule, documen-
tation, sampling, analyses, acceptable soil concentration
for closure, and pit closure sequence.

Analyses of the pit contents, clean bottom sml, or
bakeround samples are necessary to ensure whether the
resadunl matertials in the pit hus o concentration ol the
contmminants meel the acceptable concentratons thai

are based on human health nsks. Table 3 shows a copy
of the scceptable pit closure concenirations estabhshed
by the industry. For comparison purposes, it 15 also in-
cluded in Table 3 the maximum cBncentration limit of
the contuminants that are suggested by Kep-04/Bapedal/
TR R

Pit closure sequence procedure that has been
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 wastE WASTE

LEACHATE COL SYETEM +- PRIMAY LEACHATE COL. SYSTEM LEADHATE COL SYSTEM
AARRIER BOSL LIMNER GECHMEMBRANE BARRER 5OIL LINER IARFHER GOl LIKER
LEAKALIE DET G¥ETEM . GECOMDARY LEAKAGE DT BE¥ETEM LEAKADE DET SYSTEM

" GECRMEMBRARE
SUB BASE SUB BASE BUH BASE
Category | Landil Category |l Landfil Category 11l Landfill
Figure 2

establisehed by the industry con
sists of the following steps: se-
lection of pit ti be closed boased

o, e LR A

“T_IIT‘I: T%TFT‘TE * YEGRETATION on established SBLU prionties,
i recording site information, ¢ol
4——— VEGETATIVE LAYER. 60 CM lecting samiples of liguid in pit

remmoval pat iguids. collecting pit

A— CAP DRAIKAGE LAYER 10 £ bsciiom srples, defermmmning ap-

4 CAS GEOMEMERANE, 1k propriate reatment or disposil

procedire for pil boltoems, e

M= CAP SOILBARRIER. 80 CM moving all of the pit higuids

< BTERAMEDATE 508 COVER 18 CM sludge, ind oily soil, sampling

aidd analyvsing the “clean™ pit,

A WASTE bacfilling the pit. and recording

approprale information, indclud

ing copies of all drvwings, anply-

s, ainid phiotographs, Cne of the

closesd pit that was visied dur-

b BASE LAYERS i the shody 15 presented in Fig

| e 4
L1
Tiguee 5 V. DISCUSSIONS

Final cover for all calegory of landfill

Crenerally, salis and hydro-
cirbons have been identfied as
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Figure 4
- One of closed pit at the field

the principal limiting constitvents of concem relabive to
onshore exploration and producnon operations becanse
they muty induce o phyvtotoxicity or, in the case of sodium
salis, may deteriornle soil structure interrupting normal
soil-plant-water relationships and cause excessive ero-
sion. Salts and hydrocurbons sssociiled with exploras
tion @nd pn!Jm.'mm Wisles may slsd posi b osigmificant
threat to surfisce and groundwater resources if nol prop

erly munaged.

Another source contammants of concern % i Big-
pificant levels of wxic metals dre believed o exist or
there is concern due o wype of sources of waktes. In
this case mobility of these metals may be evaluated -
hzing the Toxiciity Charscteristic Leaching Procedure
(TCLP) It s importunt, therelone, (o consider these Tac
liars when a pit has o be cleaned prior 1o closine the it

A pit s conmdered cleansd up when it meets the
recommended fevels: Soch levels could be refermed o
the Buapedal regulation of Kep 04/BapedalOW 1905, Be
side the recommended lovels, before closing the pit, the
pit content: should contain o guid, Liguid con be al-
lowed to dry by evaporation or be removed and treated
i such & way thist meets the stundord operating proce-
dure, such os injection i the well, Occasionally, solidif-
cibion usmgr cementibmmmsporzolanic process thal envel-
ops the wiaste solids in a material matnix coould be ap-
plied befire burrving the pit content

Looking al from regulation point of view, it can be
fabidd that pit management guidelines established by the
industry complies with the svailable regulation such s
Kep.-04/Bapedal/0% 1995, The wasie in the pit has un
dergone such reatment that the residual materials in the
it have a concentration of the contuminants that meets

thie scceplable concentrations thal areé based on human
health risks. Wostes that meet approgriste trestment stin-
dand then may be land disposed.

The guideline established by the industry seéems to
conform to the Bapedal regulation. Kep.-(4/Bapedal 0%/
P95 stntes that there ame three categonies for landfill of
unirested hazardous waste aocording bo the confami-
nant concentration level, Category 1is intended 1o the
specific wastes that are included in the regulation, If the
wistes are nol mcluded in the hist of the regulation of
Kep - Bupedal 091995 then landfill category follows
thie eantuminant conceniration level, amd the land 31 cat
egary will follow category 1l or 1]

Cine thing thut should be studied in more detailed i
thar there are differences in the comtmmimant concenin-
i levels between the one that is followed by the miduis-
iy gudeling and the other that is stled o ihe Bapedal
regulation (cf. Table ¥). Moreover, other parumetens thl
ore mcloded in the regulaiion and nol meniioned m the
guideline hiave alsio o bé considensd

The working arén ol the mdustry s loeaied imoaorels-
fively remole daress in which the area (8 eelatively Gar
from the public settlements. Future land use has been
used by the mdustry for considering the nsk determing
o Hence, the industry' his devided land use for the
operation o wo general categones: unrestricied e
ceas and restncted nocess, Dependent on climaie, ge
ograp  geology, and distunces of public settlements, the
cleaning may be mone o ledss comipleie. Iwould be more
pecurate, iF the calegones were mode after having sum
mmion of severnl chrs such os distonee Lo grisinmd
WELET, fallive sin | pe, annual precrpitotion, distanoe to
negrest pubhic water well, distance o surfuice water, anil
pidentally affecled popualations. These factors would be

rulmpect o e consklered angd studied in the near fuire

When burnpl abilor pit ¢losume is compleie, the i
should be grnded (o prevent waler accumisbsiion, and
revegeluled with native species o reduce potential o
erokion ind promote foll recovery of the gred’s ecosys
ferr 11 s obsereved that vegetistion an the elosed pit thal
has been studied (cf. Figure 4) seems not o grow piw
mually, The soil thiat covers the pit is obviously dry. This
would need further study to investigale whether the wp
kil covering the pil has changed due 1o chemical
tranformations that might occurs inthe closed pit. Reveg-
etaiion siudy would be o subject for the fuiure, More-
ovier, post-closiine care hins also to be included in the pit
closure program (o ensure it does ool pose futire threat
to the environment. The post-closure progrom will con-
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sist groundwater monitoring and maintuning waste con-
tsinment system.

VI. CONCLUSIONS AND
RECOMMENDATIONS

A. Conclusions

The use of pits, earthen or lined, is an integral part of
ol explomation and production (E&F) wasie managemient
operations, Nevertheless, they could represent an envi-
ronmental liability if manuged improperly. Accordingly,
cvery establishment that responsible in E&P operitions
should provide a pit management guidelines that has o
be followed by the responsible personnel 1o ensure that
the pit and its content does not pose future threat to the
environment. Pit management pundeline, s also provided
to the field personnel with advice on the responsible op-
eration and closure of various types of pits.

Looking ot from regulation point of view, and from
the reférences that hiave béen cited in this repo, i can
be said that pit management guideline established by the
industry has fulfilled and mustched with the availoble regu-
lation such as Kep.-AM/MBapedal/oy 1995, Nevertheless,
some criteria have 1o be re-evaluated and post-closure
plan seems not 0 be included in the puidelines yel.

B. Recommendations
Upon examined overall reviews cited in this repon,
severnl potions are recomamended 1o be conducted, These
e
a. More detailed study on the contuminant concentra-
tion levels that shall be used as an sccepiable con-
tamimant bevel of pit coment which is used for deter-
mining which landfill category that should be followed,
b. More detailed study on lund use category by includ-
ing factors such as distance (o ground water, native

soil type, annual precipiiation, distance 1o nearest
public water well, distance (o surface water, and po-
rentinlly affected populations.

¢. Establishment of post-closure program in the Pi
Maonagement Guidelmes that will include ground wa-
ter monitoring and maintaining waste conlainment
SYSIEIT.
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