
Tible VI-8 WeIghted Averige Regional (osts of Drilling Waste Management
for Model PrOJects Under Alternative Waste Management ScenariOS

(Dollars per Well)

SubtltleC lOt Subtlt le C 70%

Model proJectl Inte~{hilte '"' '"'zone Base lIne IO~ 70::: Subt1tle(-1 1O~: SuOt1tle C-I 70X

I.ppdlachlan S 9.465 S 9.602 S10,420 S12.199 I 32.801

Gu If 2.1,582 25,756 32,796 30.8.16 68.440

MIdwest 6. Ol~ 6.21S 7.447 10.138 34.860

1"l,)1ns II. 442 11. 652 14.312 16.073 H,858

•
Texas/Ok lahoma 11.398 18.255 23,418 21.163 43.755

Hortnern Hounta \n 24.186 25.495 33.348 31.965 76.536

Scutnern Hounta;n 22.711 23.511 28.594 2~,689 71. 555

West Coast 2.919 3,256 5,290 6,521 28.135

Alaska 28.779 30.277 39.266 35.333 74,661

lower 46 States 15.176 15,964 20.9&4 19.637 47.800

tWTE : Costs In 1985 dollars. based on 1985 cost factors.

Source: ERG est lmates.
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lable ~!-~ Welgn!ed A~erage Unlt Costs of Proouced Water Management

for M00el PrOjects under Alterndtl~e Waste Management ScenarIOS

(Dollars per barrel of Wdter)

Model prOJect.' oilse line 1,!(!~mE"r11Mp S,;ot it If! C Sub: I: Ie C- !

lone I 0;; 70:; 10:: 70:; 10\ 70:;

Aj.lpa lach Ian 10 ~2 SO 57 lO " $0.80 $2. " SO.57 $1 .57

Gu If 0.08 O.Ob 0,10 0,16 0.6S 0.]5 0 57

MIdwest O. " 0 14 O. l' O. 12 0.65 0.15 0 10

pldlnS o. 16 o. 16 o. 16 C.24 0 74 0.20 0 "
Te~a~/O.. lilnomil 0 13 o. 13 o. 13 0 10 0 61 0.15 C.31

korttlern Mountaln 0.07 0.C7 0.07 O. 11 0.36 0.09 0.22

Soutnern MOlinta in 0 13 0 13 0,13 O. " 0.55 o. 14 0.24

West Coast 0.04 0.04 0,04 0.08 0.34 0,07 0.26

Alasld 0.31 0.31 0.31 0.46 I. 42 0.34 0 56

lower " St.:o1es 0.11 O.ll 0.1 ~ 0.18 0.62 0.15 0.35

kOTE :

Costs

Waste management

in J98~ dollilrs.

costs applied to both oil ilnd gas prOductlon wastes.

Source: ERG est lmates.
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project after· tax internal rates of return decline under the waste
management scenarios to the 13.0 to 28.8 percent range for the lower 4B

average.

The after· tax cost of producing hydrocarbons can also increase

sUbstantially. As Table VI·II shows, these costs can increase by up to

S2.98 per barrel of oil equivalent (BOE), a 20 percent increase over

baseline costs. The impacts of these cost increases on a national level

are described fudher below.

REGIONAL- AND NATIONAL-LEVEL COMPLIANCE COSTS OF THE WASTE
MANACEMENT ~CENARIOS

The cost of waste management for the typical projects under each

waste management scenario (see Tables VI·S and VI-g) were used in

conjunction with annual drilling (API 1986) and production levels (API
·I9B7c) to esti~ate the regional- and national-level annual costs of ttle

waste management scenarios. These costs, which include both drilling and

production waste disposal costs, are presented in Table VI·12.

National-level costs range from 549 million in the Intermediate 10%

Scenario to more than S12.l billion in the Subtitle C 70% Scenario.

The costs presented In Table VI-12 do not include the effects of

closures. They are based on 1985 ~rilling and production levels,

assuming that no activities are curtailed because of the requirements of
the waste management scenarios. In real ity, each of the wa~te ma;lagtlment

scenarios would result in both the early closure of existing pl·ojects and

the cancellation of new projects. To the extent that the level of oil

and gas activity declines, total aggregate compliance costs incurred

under each waste nlanagement scenario will be lower, but there will be
other costs to the national economy caused by lower levels of oil

production. These effects are described more fully below.
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Table V[-IZ Annual Regional and National RCRt. Compllanl,.e Cost of Alternallve 'oIaste M~Mge'llE!nl SCt:narlOS

(MillIons of Dollars)

'oIa~tp management sc~n~rios

Hodel project/ lnlernlt'diate Subt 1\ Ie C SubtItle (-J

lone JO': '" lOX lOX lOY, '"
Appa laell ian I' 10 151 $40] I" $JeB

Gu If 8 " '00 I. 411 180 1,239

,""id..est I ,
I" 870 31 185

Plains , I , '" '01 " '"
Texas/Ok lahoma " 181 87' 6, I Sf; .., Ul13

'"-, Worthern Hountains ,
I' " '" 15 ".w-

Southern Hountains ,
" " '" " '"

West Coast I " I" '" " 736

Alaska 0 , I , II' , ,.
lower 48 States " '18 1. E.g] 12,007 !l1 !j. 6.631•
Nat iona 1 lota I " '" I. 7J 0 1Z.12S 980 6.611

NOTE : Figures represent before-ta~ total annual increa~e in waste mana9tmcnl cost over basellrle co:.ts at 19B5 levels

of drillIng and production. without adjust ing for decreases in indu~try aClivity caused bj higher produclion cosls at

"frecled sites. Column tot"ls may differ because of independent rounding. 8ase year for a I I COSls is 198!>.



CLOSURE ANALYSIS FOR EXISTING WELLS

The potential of the waste management scenarios to shut down existing

producing wells was estimated using the mod~l facility approach. The

model facility simulations for existing projects, however, do not include

the initial capital cost of leasing and drilling the production well.

For the analysis of existing pl"ojects, it is assumed that these costs

have already been incurred. The projects are simulated for their

operating years. If operati~g l"eVenUes exceed operating costs, the
projects remain in production.

Closures of existing wells are estimated by using a variable called

the economic limit (i,"e., a level of production below which the project

cannot continue to operate profitably). Under the waste managenlent
scenarios, produced water disposal costs are higher and, therefore, the

economic ljmit is higher. Some projects that have production levels that

exceed the baseline economic limit would fall below the economic limit

under th~ alternative waste management scenarios. Those projects not

nleeting this higher level of pr6duction can be predicted to close. This

analysis was conducted only with respect to stripper wells. To the

extent that certain high·volume, low·margin wells may also be affected,

the analysis may understate short-term project closures.

The economic limit analysis requires information on the distribution
of current production levels across wells. Because of the lack of data

for most States, the economic limit analysis is presented here only for
Texas and on a national level. The 1985 distribution of production by

volume size class for Texas and for the Nation as a whole is shown in

Table VI-l3.

Table VI-14 displays the results of the economic limit analysis.

Under baseline assumptions, the representative Lower 48 project requires

2.40 barrels per day to remain in operation. The economic limit for
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Table Vj·jJ Oistrlbutlon of all Prod~Ctlon

Across (ll:lst 11'19 ProJects. 1985

Procuet Ion Total all
lnler~<ll (80PO) ~umber Production

Reg l ,)1l bb lid of 'Jells 1000 bb/d

NdtiOlldl

0 I 112.000 "I 2 112.000 Hi5

2 3 78.000 206
3 4 65.000 Z3I
4 , 20,000 ", , 27.000 15.:, , 21. 000 1.:2
) 8 16,000 119

8 9 15,000 119 •
9 10 9,000 "

Totd 1 -l?5,O!lO 1,37J

Te~as < 1 .12,8:31 11

.0 L5 15, O:!l 19

l.6 2.' 20,856 43

2.' 3 , 14,018 43

3. , U 11,303 "... ,., 9,665 "'.6 6.5 7,638 "6.' 7.5 6,20J 44

)., 8. , 5,420 44

9. , l.OS 4.441 "
Total 142,743

'"
Sources: :The Effect of lower Oil Prices on Production From Proved U.S.

all Reserves.- Eller9)' and [nvlrOl'lll'lla'nul AnalySIS. Inc ..

February 1987. taken from rlgure 2·2. Ifll1lcators: A MOlltnl ...

Data Review·April 1<:186. Railroad Ccmnlsslon of Teas, April

1986.
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lable VI-14 I~nact of ~aste Hanagemenl (ost on [Xlst lng ProductIon

lower-range er~ects IIpper-ranoe effects

loIe 11 c IClsures Lost product ion We 11 C IOSlJrl'~ lo~t p~odlJct Ion

Econ~ic

1imit Numher Percent 100' Percent of Number Percent 1000s Percent of

Region Seenar io lbbl/dl of "e Ils of "e lis bbl/d product Ion of "ells of wells bb lid product ion

-
Texas

Oaselinea 2.30

Intermediate lOt 2.32 " 0.02 0.09 0.00 6,562 3.29 5.60 0.24

Intermediate lOX 2.32 '" 0.15 0.60 0.03 45,931 23.0') 33.lZ 1.61

Subtitle C lOX 3.89 2.260 1.13 6.92 0.30 8.780 ." 12.00 0.53

Subt It 1e C lOX 3.89 15,818 7.94 48.'1 2.01 6\.4')1 30.84 81.04 3.11

<-, Subtit 1e Col lOt 2.73 '" 0.31 1.84 '08 7.259 3.t4 1.36 0.31
w
A Sublit 1e C-I lOX 2.13 5,111 2.60 12.87 0.55 50.816 2!i. SO 51.49 2.20

National: lower 48 States

Basellneb 2.40

Intermediate lOX 2.42 156 0.03 0.41 0.00 20.652 3.33 21. 00 0.25

Intermediate 70X 2.42 1,092 0.18 2.88 0.03 144,564 23.31 148.45 I. 75

Subt it 1e C lOX 4.20 II, 580 1.87 37.32 0.44 3l.0/t OJ .11 58.00 0.t8

Subt ; t le C 10" 4.20 81, 060 13.07 261.23 3.01 224.532 3&.20 40t.79 4.19

Subt it le C-I lOt. 3.01 4,14') 0.11 13.00 0.1') 25.241 4.01 33.00 0.39

Subllt le C-I 70X 3.01 33,215 5.36 88.14 1.04 11£..t81 28.49 233.10 2.75

a Baseline production level is 2.3 million bbl/d; baseline "ell total is 199,000.

b Baseline production level is 8.6 million bbl/d; baselIne ",ell total Is t20.000.

Source: ERG est imates.



affected opel"ations rises to 3.01 to 4.20 barrels per day under the waste
management scenarios. The increase in the economic limit results in

closures of from 0.03 percent to 36.20 percent of all producing wells.

The "lower-range effects" in Table VI-14 assume that only affected
wells (i.e., wells generating hazardous produced waters) producing at

levels between the baseline economic limit and the economic limit Undel"

the waste management scenarios will be closed. The Mupper-range effects"

assume that all affected wells producing at levels below the economic

limit under the waste management scenarios will be closed, and are

adjusted to account for the change in oil prices from 1985 to 1986.

Under the lower-range effects case, production losses are estimated
at between 0.00 and 3.07 percent of total production. Under the

upper-range effects assumptions, production closllres range from 0.25 to

4.79 percent of the total. These reslllts are indicative of the

immediate, short-term impact of the waste management scenarios caused by

well closure's.

The results of the Texas simulation mirror those of the
national-level analysis. This would be expected, since nearly 30 percent

of all stripper wells are in Texas, and the State is. therefore.

reflected disproportionately in the national-level analysis. Under the
lower-range effects assumptions, T~xas production declines between 0.00

and 2.07 percent. Under the upper-range effects assumptions, Texas

production declines between 0.24 and 3.71 percent.

THE INTERMEDIATE AND LONG-TERM EFFECTS OF THE WASTE
MANAGEMENT SCENARIOS

Production Effects of Compliance Costs

The intermediate and long-term effects of the waste management
scenarios will exceed the short-term effects for two principal reasons.
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First, the increases in drilling waste management cost, which do not affect
existing producers, can influence new project decisions. Second, the

higher opel"ating costs due to produced watel" disposal requirements may

result in some project cancellations because of the expectation of reduced
profitability during operating years. Although such projects might be

expected to generate profits in their operating years (and therefore might

be expected to operate if drilled), the reduced operating profits would not

justify the initial investment.

The intermediate and long-term production effects were estimated using

Department of Energy (DOE) production forecasting models. As described

above, an economic simulation nlodel was used to calculate the increase in
the cost of resource extraction under each waste management scenario.

These~osts were used in conjunction with the DOE FOSSll2 model (DOE 1985)

and the DOE PROLOG model (DOE 1982) to generate estimates of intermediate

and long-term production effects of the waste management scenarios.

for the FOSSIL2 mod~l, an estimate of the increase in resource

extraction costs for each waste management scenario, based on model project

analysis, was provided as an input. Simulations were performed to measure

the impact of this cost increase on the baseline level of production.

For the PROLOG model, no new simulations were performed. Instead,

results of previous PROLOG modeling were used to calculate the elasticity

of supply with respect to price in the PROLOG model. The model project
simulation results were used to calculate an oil price decline that would

have the same impact as the cost increase occurring under each alternative

waste management scenario. These price increases were used in conjunction

with an estimate of the price elasticity of supply from the PROLOG model to
estimate an expected decline in production for each waste management

scenario.
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Table VI,I5 shows the results of this analysis, The long,term impacts
of the waste managemeot scenarios range from levels that are below the

detection limits of the modeling system to declines in pl'oduction ranging

up to 32 percent in the year 2000, based on the PROLOG analysis, For the

FOSSIL2 simulations. pl"oduction declines were estimated to range from "not

detectable" to 18 percent in the year 2000 and from "not detectab'le" to 29
percent in the year 2010.

Add; t; onal Impacts of Camp 1; ance Costs

The decline in U.S. oil production b"ought about by the cost of the

waste management scenarios would have wide·ranglng effects on the U.S.
economy. Domestic production declines would lead to increased oil imports,

a deterioration in the U.S. balance of trade, a strengthen;r.g of OPEC's

position in world markets, and an increase in world oil prices. Federal

and State revenues from leasing and from production and income taxes would

decline. Jobs would be lost in the oil and gas drilling. servicing, and

other supporting industries; jobs would be: c(eated in the waste management
ilidustrics (e.g .. contractors who drill and complete Class 1 injection
wells),

It is beyond the scope of this report to fully analyze all of these and

other macroeconomic effects. To illustrate the magnitude of some of these

effects, however, five categories pf impacts were defined and quantified

(oil imports, balance of trade, all price, Federal leasing revenues, and

State production taxes). These are presented in Table VI-I6. Measurable

effects are evident for all but the lowest cost {Intermedlate 10% Scenario}.

The impacts of the waste management scenarios on the U.S. economy were

analyzed utilizing the DOE FOSSIL2/WOIL modeling system. Cost increases

for U.S. oil producers create a slight decrease in the world oil supply
curve (i.e., the amount of oil that would be brought to market at any oil

price declines). The model simulates the impact of this shift on the world

petroleum supply, demand. and price.
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T...ble VI·lS Long-Term Impacts 0'1 ProductIon of CoH !ntredses

under ~~ste Management ScenarIOS

Est;~ted resource Decline of domestIC oIl production In lower 43 States

ill
edract ion cost Year 1°010 Yca. 7000 Yeel' 7010

SCenar io increase (Yol rOSSll2 PI/DLDS rDS~lll PROtDS rO:'Sll2

Intermediate lOX 0.16 Ho detpctable . 110 detettable Ho detectalJlp No detectable t~o dc:tcttable

change change chanqp change ch... nge

•Intermediate lOX l.'9 tlo detectable 110 detectable I. 'X Plo detectahle I. 6~

change change chdnge to O.4Y

Subtitle C lOr. 9.51 //0 detectable 0.3:%. to 0 .:< 4.2>: I. LX to 3.5'( t.37:

change

-=-, Subt it le ( lOX 68.84 3.2';( 6 ..9'1- to 7.8X 18, IX 19.1Y. to 3l 4X 28.6Xw
U>

Subtitle (-I lOX 4.13 No detectdb Ie No detectdb1e I. 4';( 0.3X to 1.4X 3.2X

change change

Subt it 1e (-I lOX. 36. SI 2.IX 3.7% to 4.3:< 12.5:< 10. n:. to 18. S); 19.0;(

Source: ERG utimates for ('1traction cost increase and for PROLOG ;'r:pa:ts. Applied Energy S.. rv;ces of Arlington, Virginia.

(Wood \981) for FOSSIL2 results, based on specific rUrlS of U.S. Department of [nprgy fOSSIl2 Hodel for alternathe scenario cost

intruses. Department of Energy baseline crude oil price per bdrre1 assumptions in FOSSIL2 were HO,?' in 1990, $33.44 in 2GOD,

and $52.85 in lOIO.



Table VI-16 Effect of Domestic ProdUC!lOn Decl"le on
Selected EconomiC Parameters in the rear lOOO

Increne in U.S. Annua I cost to DllcreHe in
Increase in balante of trade Increase In conswners of the oi I federa I leas lng D~crease in State

Projected decline petroleum imports deficit world oil price pr Ice increase revenues tdx revenues
Waste management in lower 4a (tni II ions of IS billions ldollars per (S btllions (S millions (S mill\on~

scenario product ion (Xl d barrels per day) per year) barrel)a per year) per year) per year)

Intermediate lOX N.D. N.D. N.D. N.D. N.D. N.D. fLO.

Inter~dlate 70X 1.4:1.: Ii.D. SO.l SO.O£; $0.4 S19, I 171.0

Sut:tit le C lOX 4.lX 0.2 S).l SD.lI Sl.l SS) .6 $loa.9

""-
w Subt it Ie C 70X Ia .1'1 1.1 $11 . S $1.08 $6.4 $Ug.a 1903.2

'"
Subtitle C-I lOX I .4'1 0.1 SJ,6 10.ll SO.7 $20.9 $60.7

SubtItle C·I 70X Il.5X 0.1 $II .3 $0.76 $4.5 $116.l $1516.1

N.D.. Not detectable using the FOSSllU'oIQll modeling sySlen-..

a Revised baselil1e values for year 1000 in the fOSSIU' modeling system Include (I) lower 48 Stdtes crude oil prorJ'Jction of 7.1 million barrels per day;
(l) U.S. imports of 9.2 million barrels per day; and (3) world crude 011 p~ice of $33.44 per barrel,

Source: Results based on U.S. Department of Energy's rOSSlll!WOll energy modeling sysle~. with special model runs for individual waste /n3nagement scenario
productIon costs effects conducted by Applied Energy Services of Arlington, VirgInia (Wood 19a1). (RG esti/n3tes based on fOSSlll results.



A new equilibrium shows the following effects:

• A lower level of domestic ·supply (previously depicted in
Table VI-IS);

• A higher world oil price (see Table VI-16);

• A decrease in U.S. oil consumption caused by th~ higher world
oil price; and

• An increase in U.S. imports to partially substitute for the
decline in domestic supply (also shown in Table VI-16).

The first numerical column in Table Vl·16 shows the decline in U.S.
production associated with each waste management scenario. These
projections, derived from simulations of the FOSSll2/WOIl modeling
system, were previously shown in Table VI~15. The second column in
Table VI-16 provides FOSSIl2/WOIl projections of the increase in
petroleum imports necessary to replace the lost domestic supplies. The
projections range from "not detectable" to 1.1 million barrels per day,
equal to 1.4 to 18.1 percent of current imports of approxim~tely 6.1
million barrels per day.

The third column in Table VI-16 shows the increase in the U.S.
balance of trade deficit resulting from the increase in imports and ttle
increase in the world oil price. The increase in the U.S. balance of
trade deficit ranges from 50.2 to 517.5 billion under the waste
management scenarios. The projected increase in petroleum imports under
the most restrictive regulatory scenarios could be a matter for some
concern in terms of U.S. energy security perspectives, making the country
somewhat more vulnerable to inlport disruptions and/or world oil price
fluctuations. In the maximum case estimated {Subtitle C 70% Scenario},
import dependence would increase from 56 percent of U.S. crude oil

requirements in the base case to 64 percent in the year 2000.
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The fourth column shows the crude petroleum price increase projected
under each of the \oJaste management scenarios by the FOSSIL2/WOIl model ing

system. This increase ranges from SO.06 to S1.08 per barrel of oil (a
0.2 to 3 percent increase). This increase in oil price trar.slates into

an increase in costs to the consumer of SO.4 to S6.4 billion in the year

2000 (column five). These estimates are derived by multiplying

FOSSll2-projected U.S. crude oil consumption in the year 2000 by the

projected price increase. The estimates assume that the price increase
is fully passed through to the consumer with no additional downstream

markups.

Federdl leasing revenues will also decline under the waste management
scenarios. These revenues consist of lease bonus payments (i.e., initial

payments for the right to explore Federal lands) and royalties (i .e.,
_payments to the Federal government based on the value of production on

Federal lands). Both of these revenue sources will decline because of

the production declines associated with the waste management scenarios.

If the revenue sources are combined, -there win be a reduction of $19 to

$280 million in Federal revenues in the year 2000.

State governments generally charge a tax on crude oil production in
the form of severance taxes, set as a percentage of the selling price.

On a national basis, the tax rate currently averages approxinlately 6.7

percent. Applying this tax rate, the seventh column in Table VI-16 shows

the projected decline in State tax revenues resulting from the waste

management scenarios. These estimates range from about S60 million to

5900 million per year.
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CHAPTER VII

CURRENT REGULATORY PROGRAMS

INTROOUCTION

A variety of programs exist at the State and Federal levels to

control the environmental impacts of waste management related to the oil

and gas industry. This chapter provides a brief overview of the

requirements of these programs. It also presents summary statistics on

the implementation of these programs, contrasting the numbers of wells

and other operations regulated by these programs with reSOUI"CeS available
to implement regulatory requirements.

State programs have been in effect for many years, and many have

evolved significantly over the last decade. The material presented here

provides only a general int.roduction to these complex programs and does

not attempt to cover the. details of State statutes and current State

implementation policy. Additional material on State regulatory programs

can be found in Appendix A. Federal programs are administered both by

the Environmental Protection Agency and by the Bureau of Land Management

within the U.S, Department of the Interior,

STATE PROGRAMS

The tables on the following pages compare the principal functional

requirements of the regulatory control programs in the principal oi1- and

gas-producing States that have been the focus of most of the analysis of

this study, These States are Alaska, Arkansas, California, Colorado,

Kansas, louisiana. Michigan, New Mexico. Ohio, Oklahoma, Texas, West

Virginia, and Wyoming.



Table VII-I covers requirements for reserve pit design. construction,
and operation; Table VII-2 covers reserve pit closure and waste removal.
Table VII-3 presents requirements for produced water pit design and
construction, while Table VII·4 compares requirements for the produced
water surface discharge limits. Table VII-S deals with produced water
injection well construction; these requirements fall under the general

Federal Underground Injection Control program, which is discussed
separately below under Federal programs. Finally, Table VII-6 discusses
requirements for well abandonment and plugging.

FEDERAL PRDGRAMS--EPA

Federal programs discussed in this section include the Underground
Injection Control (UIC) program and the Effluent Limitations Guidelines

program administered by the EPA.

Underground Injection Control

The Underground Injection Control (UIC) program was established under
Part C of the Safe Drinking Water Act (SDWA) to protect underground
sources of drinking water (USDWs) from endangerment by subsurface
emplacement of fluids through wells. Part C of the SDWA requires EPA to:

J. Identify the States for which UIC programs may be necessary--EPA
listed all States and jurisdictions;

2. Promulgate regulations establishing minimum requirements for State
programs which:

• prohibit underground injection that has not been authorized by
permit or by rule;

• require applicants for permits to demonstrate that underground
injection will not endanger USDWs;

• include inspection, monitoring. record-keeping. and reporting
requirements.
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These minimum requirements are contained in 40 CFR Parts 144 and

]46, and were promulgated in June 1980.

3. Prescribe by regulation a program applicable to the States, in

cases where States cannot or will not assume primary enforcement

responsibility. These direct implementation (01) programs were

codified in 40 eFR Part 147.

The regulations promulgated in 1980 set minimum requirements for 5

classes of wells including Class II wells··wells associated with Dil and
gas production and hydrocarbon storage. In December 1980, Congress

amended the SOWA to allow States to demonstrate the effectiveness of

their ;n·place regulatory programs fQr Class II wells. in lieu of
dem~nstrat;ng that they met the minimum requirements specified in the Ule
regulations. In ol~der to be deemed effective, State Class II programs

had to meet the same statutory requ"irements as the" other classes of
wells," including prohibition of unauthorized injection and protection of

underground sources of drinking water. (§1425 SOWA). Because of the
large number of Class II wells. the regulations allow for authorization

by rule for existing enhanced recovery wells (i.e., wells that were

injecting at the time a State program was approved or prescribed by

EPA). In 01 States, these wells are subject to requirements specified in

Part 147 for authorization by rule~ which are very similar to
requirements applicable to permitted wells, with some relief available

from casing and cementing requirements as long as the wells do not

endanger USDWs. In reviewing State programs where the intent was to

"grandfather" existing wells as long as they met existing requirements,
EPA satisfied itself that these requirements were sufficient to protect

USOWs. In addition, all States adopted the minimum requirements of

§I46.08 for demonstrating mechanical integrity of the wells (ensuring

that the well was not leaking or allowing fluid movement in the

borehole), at least every 5 years. This requirement was deemed by EPA
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to b~ absolutely necessary in order to prevent endangerment of USDWs. In

addition, EPA and the States have been conducting file reviews of all

wells whether grand fathered or subject to new authorization-by· rule

requirements. File reviews are assessments of the technical issues that
would normally be part of a permit decision, including mechanical

integrity testing, construction, casing and cementing, operational

history, and monitoring records. The intent of the file review is to

ensure that injection wells not subject to permitting are technically

adequate and will not endanger underground sources of drinking water.

Because of §1425 and the mandate applicable to Federal programs
not to interfere with or impede underground injection related to oil and

gas production, to avoid unnecessary disruption of State programs and to

consider varying geologic, hydrologic, and historical conditions in

different States, EPA has accepted more variability in this program than

in many of its other regulatory programs. Now t~at the program has been
i~ place for several years, the Agency is starti~g to look at the

. adequacy of the current requirements and may event~ally require more

specificity and less variation among States.

Effluent Limitations Guidelines

On October 30, 1976, the Interim Final BPT Effluent Limitations

Guidelines for the Onshore Segment 'of the Oil and Gas Extraction Point

Source Category were promulgated as 41 FR (44942). The rulemaking also

proposed Best Available Technology Economically Achievable (BAT) and New
Source Performance Standards.
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On April J3, 1979, BPT Effluent limitations Guidelines were
promulgated for the Onshore Subcategory, Coastal Subcategory. and

Agricultural and Wildlife Water Use Subcategory of the Oil and Gas
Extraction Industry (44 FR 22069). Effluent limitations were reserved
for the Stripper Subcategory because of insufficient technical data.

The 1979 BPT regulation established a zero discharge limitation for
all wastes under the Onshore Subcategory. Zero discharge Agricultural

and Wildlife Subcategory limitations were established, except for
produced water, which has a 35-mg/L oil and grease limitation.

The American Petroleum Institute (API) challenged the 1979 regulation
(including the BPT regulations for the Offshore Subcategory) (661
F.20.340(19Bl)). The court remanded EPA's decision transferring 1,700
wells from the Coastal to the Onshore Subcategory (47 FR 31554). The
COUI-t also directed EPA to consider special discharge limits for gas

wells.

Summary of Hajor Regulatory Activity Related to Onshore Oil and Gas

October 13, 1976 - Interim Final BPT Effluent limitations Guidelin.s
and Proposed (and Reserved) BAT Effluent
limitations Guidelines and New Source Performance

Standards for the Onshore Segment of the Oil and
Gas Extraction Point Source Category

April 13, 1979 Final Rules

BPT Final Rules for the Onshore, Coastal, and
Wildlife and Agricultural Water Use Subcategories
Stripper Oil Subcategory reserved
BAT and NSPS never promulgated
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July 21, 1982 Response to Ame,'ican Petroleum Institute V$. EPA

Court Decision

Recategorization of 1,700 "onshore" wells to

Coastal Subcategory
Suspension of regulations for Santa Maria Bas;n,

California
Planned reexamination of marginal gas wells for

separate regulations

Onshore Segment Subcategories

Onshore

• BPT Limitation

-- Zero discharge

• Defined: NO discharge of wastewater pollutants into navigable
waters from ANY source associated with production, field
exploration, drilling, well completion, or well treatment (i.e.,

produced water, drilling muds, drill cuttings, and produced sand).

Stripper (Oil Wells)'

• Category reserved

• Defined: TEN barrels per well per calendar day or less of crude

oil.

1 This subcategory does not include marginal gas wells.
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Coastal

• BPT Limitations

No discharge of free 011 (no sheen)

-- all and grease: 72 mg/L (dally)
48 mg/L (average monthly)
(produced waters)

• Defined: Any body of water landward of the territorial seas or

any ~etlands adjacent to such waters.

Wildlife and Agriculture Use

• BPT Limitations

Oil and Grease:

Zero Discharge:

35 mg/L (produced .waters)
ANY waste pollutants

• Defined: That produced water is of good enough quality to be
used for wildlife or livestock watering or other agricultural uses

west of the 98th meridian.
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FEDERAL PRDGRAMS--BUREAU OF LAND MANAGEMENT

Federal programs under the Bureau of land Management (BLM) within the

U.S. Department of the Interior are discussed in this section.

Introduction

Exploration, development, drilling, and production of onshore oil and

gas on Federal and Indian lands are regulated separately from non-Federal

lands. This separation of authority is significant for western States

where oil and gas activity on Federal and Indian lands is a large

proportion of statewide activity.

Regulatory Agencies

The U.S. Department of the Interior exercises authority under 43 eFR

3160 for regulation of onshore oil and gas practices on Federal and

Indian land~. The Department of the Interior administers its regulatory

program through 8lH offices in the producing States. These offices

generally have procedures in place for coordination with State agencies

on regulatory requirements. Where written agreements are not in place,
BLM usually works cooperatively with the respective State agencies.

Generally, where State requirements are more stringent than those of BLM,
operators must comply with the State requirements. Where State

requirements are less stringent, operators must meet the BLM requirements.

The Bureau works closely with the U.S. Forest Service for surface

stipulations in Federal forests or Federal grasslands. This cooperative
arrangement is specifically provided for in the Federal regulations.
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Rules and Regulations

BLM has authority over oil and gas activities on Federal lands. The

authority includes leasing, bonding, royalty arrangements, construction

and well spacing regulations, waste handling, most waste disposal, site
reclamation, and site maintenance.

Historically, BLM has controlled oil and gas activities through
Notices to Lessees (NTLs) and through the issuance of permits. The

Bureau is working to revise all notices into Oil and Gas Orders, which

will be Federally promulgated. To date, Oil and Gas Order No.1 has been

issued. •

While the regulations, NTLs, and orders provide the general basis for
regulation of oil and gas activities on Federal and Indian lands, there

are variations in actual application of some of the requirements among

BLM districts." " In many cases," the variations are in response to specific
geographical or geological characteristics of particular areas,

For example, in middle and southern Florida, the water table is near

the surface. As a result, BLM requires the use of tanks instead of mud

pits for oil and gas drilling activities on Federal lands in this area.

In southeast New Mexico, there is simultaneous development of potash

resources and oil and gas resources, and drilling and development

requirements are imposed to accommodate the joint development

activities. In general, more stringent controls of wastes and of
disposal activities are required for oil and gas activities that could

affect ground-water aquifers used for drinking water.
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Drilling

Before beginning to drill on Federal land, operators must receive a

permit to drill from BLM. The permit application must include a

narrative description of waste handling and waste disposal methods

planned for the well. Any plans to line the reserve pit must be detailed.

The lease is required to be covered by a bond prior to beginning
drilling of the well. But the bonds may be for multiple wells, on a
lease basis, statewide basis, or nationwide basis. The current bond

requirement for wells on a single lease is SI0,000. Statewide bonds are
525,000, but bonds must be provided separately for wells on public land
and wells on Federally acquired land. The requirement for a nationwide

bond is 5150,000.

BLM considers reserve pi~s, and some other types of pits, as

temporary. Except in special circumstances. reserve pits do not have to

be lined. NTl·2B contains the following provisions for "Temporary Use of
Surface Pits":

Unlined surface pits may be used for handling or storage of fluids
used in drilling, redrilling, reworking. deepening, or plugging of a
well provided that such facilities are promptly and properly emptied
and restored upon completion of the operations. Mud or other fluids
contained in such pits shall not be disposed of by cutting the pit
walls without the prior authorization of the authorized officer.

Unlined pits may be retained as emergency pits, if approved by the
authorized officer, when a well goes into production.

Landspreading of drilling and reworking wastes by breaching pit walls
is allowed when approved by the authorized officer.
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Production

Produced waters may be disposed of by underground injection, by
disposal into lined pits, or "by other acceptable methods." An

application to dispose of produced water must specify the proposed method
and provide information that will justify the method selected. One

application may be submitted for the use of one dispOsal method for

produced water from wells and leases located in. a single field, where the
water is produced from the same formation or ;s of similar quality.

Disposal in Pits:

into permanent surface

must:

A number of general requirements apply to

disposal pits, whether lined or unlined.
disposal
The pits

1. Have adequate storage capacity to safely contain all produced
water even in those months when evaporation rates are at a minimum;

2. Be constructed, maintained, and operated to prevent unauthorized
surface discharges of water; unless surface discharge is
authorized, no siphon, except between pits, will be permitted;

3. Be fenced to prevent livestock or wildlife entry to the pit, when
required by an authorized officer;

4. Be kept reasonably free from surface accumulations of liquid
hydrocarbons by use of approved skimmer pits, settling tanks, or
other suitable equipment; and

5. Be located away from the established drainage patterns in the area
and be constructed so as to prevent the entrance of surface water.

Approval of disposal of produced water into unlined pits will be

considered only if one or more of the following applies:

• The water is of equal or better quality than potentially
affected ground water or surface waters, or contains less than
5,000 ppm total dissolved solids (annual average) and no
objectionable levels of other toxic constituents;
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• A substantial proportion of the produced water is being used for
beneficial purposes, such as irrigation or livestock or wildlife
watering;

• The volume of water disposed of does not exceed a monthly
average of 5 barrels/day/facility; and

• A National Pollutant Discharge Elimination System (NPDES) permit
has been granted for the specific disposal method.

Operators using unlined pits are required to provide information
regarding the sources and quantities of produced water, topographic map,
evaporation rates, estimated soil percolation rates, and "depth and
extent of all usable water aquifers in the area."

Unlined pits may be used for temporary containment of fluids in
emergency circumstances as well as for disposal of produced water. The
pit must be emptied and the fluids appropriately disposed of within 48
hours after the emergency.

Where disposal in lined pits is allowed, the linings of the pits must
be impervious and must not deteriorate in the presence of hydrocarbons,
acids, or alkalis. Leak detection is required for all lined produced
water disposal pits. The recommended detection system is an "underlying
gravel·filled sump and lateral system." Other systems and methods may be
considered acceptable upon application and evaluation. The authorized
officer must be given the opportunity to examine the leak detection
system before installation of the pit liner.

When applying for approval of surface disposal into a lined pit, the
operator must provide information including the lining material and leak
detection method for the pit, the pit's size and location, its net

evaporation rate, the method for disposal of precipitated solids, and an
analysis of the produced water. The water analysis must include
concentrations of chlorides, sulfates, and other (unspecified)
constituents that could be toxic to animal, plant, or aquatic life.
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Injection: Produced waters may be disposed of into the subsurface,

either for enhanced recovery of hydrocarbon resources or for disposal.

Since the establishment of EPA's underground injection control program

for Class II injection wells, BLM 110 longer directly regulates the use of
injection wells on Federal or Indian lands. Instead, it defers to either

EPA or the State, where the State has received primacy for its program,

for all issues related to ground-water or drinking water protection.

Operators must obtain their underground injection permits from either EPA

or the State.

BLM still retains responsibility for making determinations on
injection wells with respect to lease status, protection of potential oil

and gas production zones, and the adequacy of pressure·control and other

safety systems. It also requires monthly reports on volumes of water

injected.

Plugging/Abandonment

When a well is a dry hole, plugging must take place before removal of
the drilling equipment. The mud pits may be allowed to dry before
abandonment of the site. No abandonment procedures may be started

without the approval of an authorized BlM representative. Final approval

of abandonment requires the satisfactory completion of all surface
reclamation work called for in the' approved drilling permit.

Within 90 days after a producing well ceases production, the operator

may request approval to temporarily abandon the well. Thereafter,
reapproval for continuing status as temporarily abandoned may be required

every I or 2 years. Exact requirements depend on the District Office and
on such factors as whether there are other producing wells on the lease.

The well may simply be defined as shut-in if equipment is left in place.
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Plugging requirements for wells are determined by the BlM District
Office. Typically, these will include such requirements as a lOO-foot
cement plug over the shoe of the surface casing (half above, half below),
a 20· to 50-foot plug at the top of the hole, and plugs (usually 100 feet
across) above and below all hydrocarbon or freshwater lones.

IMPLEMENTATION OF STATE AND FEDERAL PROGRAMS

Table VII-7 presents preliminary summary statistics on the resources
of State oil and gas regulatory programs for the 13 States for which

State regulatory programs have been summarized in Tables VII-l through

VII-5. Topics covered include rates of gas and oil production, the

number of gas and oil wells, the number of injection wells, the number of

new wells, the responsible State agency involved, and the number of total
field staff in enforcement positions.

Table VII-8 presents similar statistics covering activities of the
Bureau of lalld Management. Since offices in one State often have
responsibilities for other States. each office is listed separately along

with the related States with which it is involved. Statistics presented

include the number of oil and gas producing leases, the number of

nonproducing oil and gas leases, and the number of enforcement personnel
available to oversee producing leases.
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Tahle VII- I Reserve Pit DeSIgn, Con~truction and OperatIon

<--,­~

State

Alas~a

Ar~ansas

(revisions
due in '88)

(Ill Hornia

General statement of
ohjective/purpose

The Pits must be
rendered impervious.

Oil &Gas (QlmliSSlon
(0Ge); no specific regu­
lations governing con·
structlon or management'
of reserve pits. Dept.
of Pollution Control to
[co logy (OPCE) incorpo­
rates specific require­
ments ;n let ters of
authorlzataion serving
as informal permIts, but
regulatory basis and
legal enforceability not
supported by OGC.

No dC9radai ion of
ground-water quality; if
waste Is hazardous, de­
tailed standards apply
to the pits as "surface

liners

Whether reserve pIt re­
quires lIning (and what
~Ind of lining) depends
on pro_imily to surface
water and populations.
whether the pit ;s
above permaf rost, and
what kind of pit
management strategy is
used; visual monItoring
required, and ground
w~ter monitoring
usually reouired.

OG(': No re9ulatory re­
qu irement.
OP([: 20-mil synthetic
or 18-24 inch thick lin­
er (per authorization
letter J.

liners mayor may not be
reqUIred, depending on
location and local regu­
lations; in limited
cases where fluids

Overtopp in9

FluId mgmt prOVISIOn
entaIls use of
dew~terlng practIces to
~eep to a mInImum the
hydrostatic head In a
containment structure
10 reduce the potent lal
for seepage and to
prevent oved low dUring
spring tha.....

I-ft freeboard (CPC[:
2-ft per autnorliailon
letter) .

(Qlmlingllng
provision

Reserve pIt "drilling
wastes" dl!f incd as in-
c ludln9 "dr I 11 in';! muds,
cutt,n9S. hydrocarbons.
brine, acid, sand, and
emulsions or mlKtures of
r lu ids produced I rom and
unique to the operat ion
or rna intenitnce of a
we 11."

DPC( only: no high TDS
complet ion fluids (per
/Iutnorilatlon letter).

Use of nonapproved ad­
ditives aJld fluids reno
ders the waste subject
to re9ulation as a hal­
ardous waste.

Perm Itt lng!
overSight

Individual permit for
act lye <lnd ne.... PitS.

OGc: No ~~par/lte permit
for reserve pit.
OPC(: lerms of permit­
ting for reserve pits
incorporated in letter
of ,utnorllation.

Regional ~ater Quality
Control Boards {RWO(Bs)
have authority to per­
mit, oversee man/l9cment.
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mud ClrCUldll0n OilS IS

restrIcted to rjr111,nQ

f IU'd:.. dn II tutt '''',1:'.

!.ar.d:., ... ' II .... ,,/1:;1;

.... ter, dr,ll stem le:.t

11",,,1-,. and hlo":Ju: prl­

vente' le:'l fluHJ:.

Pcronlt I'ot rCQ,1 '0' on­

slt!! plt~; flOI If ICdt ")~

ren1 lor cmCrl]t'IIcy aOlI

I,u r r. Ii II :.

Ilt!.trve rl\~ ".od mud

CirculatIon pils "re
lIuthorlled hy rule "llh­

O'it p('rmlt~, 'lIdlVldudl

fll:rnltl rf:!]'l 10' coml

f~cdltle~, dr1l111l9

fluId sta.a9l: Plt~

lether th""l murl clItul,,·

tlon flltS), and

d,,11111Q flu'd d,5W.... 1

PIts lother th~1I

re:'l:rve PitS).
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Table VII-l Reserve PIt (losure/Waste Removal

<--,
~

o

State

Alask.a

Arkitnsits
(revisions
due In '881

California

Color"do

OeadlinE:1
general standard

Must be operated with a
fluid management plan
and must be closed
within I year after
final disposal of
drilling wastes In pit;
or must be designed for
1 yelrs' dispo~al and
closed in that tIme
period: numerous
performance reats added.

OGC: No specific regu­
latory requirements.
OPCC: within 60 days of
rig's removal, reclaim
to grade and reseed;
fluids must be consigned
to state-permitted dis­
posal service (per auth­
orization letter).

When drilling operations
cease, remove either (I)

all wasles or (1) all
free 1iquids and hazard­
ous residuals.

for dry and abandoned
wells. within 6 mooths
of II ""ell's closure, de­
cant the fluids, bac~-

f ill and rec la im.

land dlsposa II
app I icat ion

General permit for dis­
charge of fluids to tun­
dra; prior wrilten ap­
proval read; specs and
effluent monitoring for
metals and conventIonal
pollutants; only pits
eligible ar~ those that
have received no drill­
Ing wastes since pre­
vious sumner (last
freeze-thaw cycle), to
allow precipitation of
contaminants.

OP(C only: waste analy'
sis and landowner's con­
sent reqd for land ap­
plication (per authort­
zation letter).

Offsite disposal reqls
depend on whether waste
is "NzardO\lS" (double
1iners), "des ignated"
(single liner) or non­
hitzardous.

newittered sediment ~y
be tilled into the
ground.

Road
app lleat Ion

IndIVIdual permIt: com­
pliance point is edjle of
the road for sa~ specs
as for land aplIl icat Ion

(e~cept pH); no reqUIre­
ment for freele-thaw
cyc le.

Surhce water
ducharge

See land application;
specs same as A~ ~S

(e~cepl TOS) pending
study to determine
effect on wildlIfE:.

Prohibited.

PermIt read from RWQC8;
disposal may not cause
damage to surface water.

Permits for discharge
may he issued if
effluent meets stream's
classification standard.

Annular
Inject ion

Genera I permIt for II.

Slope; prior written ap­
proval rearl; discharge
musl OCCI!~ lIelow the
pC!r"",frost Into a zone
conta;nlng gre~ler than
3,000 O;JlTl 105.

OPC[: prior approvit I

read (per authorIzatIon
letter ).



State
Deadl inel

general standard
land disposall
lIppllC4tion

lable VII-;? (continued)

1l000d

application
Surface water

discharge
Annu lar

inJect ion

<­,
N-

I(ansas

louisiana

Michigan

Hew Hex Ico

As soon as practiclll,
evaporate or dewater and
backfill; 365 days, or
sooner if specifically
required by Commission
(proposed).

Within 6 months of com­
pletion of drilling or
workovcr activities,
fluids must be analyled
for pH, O&G, metals and
salinity, and then re­
moved; exemption for
wells less than 5,000 ft
deep if native mud used,

At closure, all free
liquids must be removed
and the residue encapsu·
lated onsite or dis­
posed of offslte.

Landfarming is prohib­
ited; in-situ disposal
may be prohibited in
sensitive areas.

OnsHe land treatment
or trenching of fluids
and land treatment, bur­
Ial or solidification of
nonfluids allowed pro­
vided specs are met (In­

clUding pH, electrical
conductivity, and certain
metals).

In-situ encllpsulatlon.
requires a 10-mll PVC
CliP 4 ft below
grade; offsite disposal
must be In a lined land­
fill with leachate col­
lection and ground-waler
monitoring

Pits are evaporated and
residue generally buried
onsite.

If approved by r.ansas
Department of Health
and Environment.

ProhibIted.

Permits issued for dis·
charge of wastewater
from treated drilling
site reserve pits, so
long as I imlt.t ions
for oi I and grellse. rss,
metals. chlorides. pH
"re met. Dilution "I lowed
to meet chloride limits,

Prohibited.

Prohibited.

Prohihlted.

Surface casing must be
at least 200 ft below
the lowest USOh'.

Well must have produc­
tion casing and injected
fluid must be isolated
below freshwater hori­
Ions; exception granted
if, among other things.
pressure gradient is
less than 0.1 psi.



:t,,:·;
Deild I,nc/

Q~n{or'll :.t;ll""'''o

La"'! (j':'lJo~ill/

all;" I "-I: 'c ..

:"1,'" ~I!; !"~"':l'"lt'J;

Rv~'l

<Jr.;. I ; ..,d lor,

t,u'I~L.( ..<lIP'

'~'·.l.t·a·ql:

:'''''IJ I~T

,., letl'u"

Oh ,-:.0

~ lahom.!!

<--,
N
N :e.a~

'tIlthlll r, mol'lth'. of lhe

co<Jmellc"'llE'nt of tJr Ill-

•11'1. ba(~r,ll alld rEm:lvt'

(oucrcte h<J-,e~, "nd

dr' II'nq equlpmenl.

wlth!!1 ~ month... qrad'!

aflt.! reveget"le arc" nol

reQd for p'oduel'on.

W'lh,n 17 month~ of

drllllnq oper/ltlon'r,

cessilt'OIl. dewaler ,nd

leav~. 6-month e,tell~10n

lor qoad c,use. onl~ 60

dil~S il I lowed for c,rcu'

lat ln9 and fracture PitS.

'tilth in 30 days to 1 year

Irom when dr,11ill9

cea~es ldepend,nq on

the fluid':' (I lontenll

dewaler. b<lc~f I II. and

compact.

Dril1lnq rlud~ mily t,t'

dl~llo~etl of hf lli'lrl an'

pl1c~tl()"; till SOlidS

may tic l'Urlerl or,s'te.

e,cllJt w'lt',e h'sl~H 1 of

grou.,(I-w'l r t" prot, lem~

lanulorm;ng 01 w"te.­

ha~ed muds I:' allowed.

permll '('Cju; ::..1 'ng .ltd

rate .pplll:al'or rCQt::..

w'~te il'lalysl::' . • ev{oq,,­
tat Ion .... Ih,n 17Q d"ys

l.ndfarmlng prohibIted

for wilter-b"scd

dr.ll,ng flUIds haVIng

~Ieate' than 3.uOO mg/l

[1 ....d 0' l·I'''~l:d

wilstes. on::'lte hurlal

PIOt>lbltlo'U for

oll·ba::.ed drll11nq

I lUlds (but b:l"a 1 of

so I ids obt" ,ned wh .Ie

USing oll-h"sed drill,nq

fluid allowed)

f'llrmlt ,-p::jd

P'Oh'h,tc;J

~lnor p~r~lt required

lor discharge 01 fluId

Irilct .0', I.-om t't'"ted

re-.erve fl'ts; pr 'or

nol1l a'l'1 l~

hou' h10a-,s;,y, ll·.1

reQd; ul:.cnarQe m~y Ilot

~'olale 11. 'tIO\ 0' hal.

met"ls l,m'I::.. ::.nl.'l::'

'n( ludt' m.G (1'.1 my/L I.

(1 fl.OOOmq/L coastal.

',00 "'1I/1 ,n- I'Hld); I":.S

f ',0 "'9/1 I. COO Ii'00

m':j/ll. 10:, (JoorJ tTH"1'LI

~titnd"r(1 ..ell lreillmlo'r.:

I IU1{h C·ln I .•' lflJecle,l .

S,,:"It' re<;\', ~'. lor "nnl/­

l"r l)lnl~J<..l:(! w·,l,·r

d' ::'p?',.l !; ,...."·"1
9'!"e,~lty 'eqrl

OrrSllt> "'wei ,on ill

low'!'l. dPf!'fua I reqd;

!,olld at:'~ ta:'.lnq mu<'\ he

:'lo't "I Io:,..:-.t 700 It hc­

low I reiltahle w<1 t 1,:' :

IH".\S nn n'e:.¥,u'l' '.0

tI"'l ve,tlt,,1 fracture:.

Will not t>.tend 10 b,,~e

of t'l.'"I<lhlt' w<ltcr.

One·t'mcannul/lr '"Iec­

t 10" a llowc·u; "mirror

pt'rlll'I" reqU"l.'d.

l,m't:. on o;ud"ct'

Inject '0" Il'e:".urc;

ca::'lnq ~et :'Ulh lhal

usaLlt' qualIty w"ler

prolccllor! 10 dcpth

recom-llE'nl!cd t,y TWt,



~lotl e

\I. VUQlni.,

Obd""'?'
9cr,,,rlll ~lar(Jd'd

WithIn t months from

..hpl'! dr,lling te"se'!.

' .. t· l: ',]; :

l"rl'l d '"'1'(. ~,) I,.

<lr'I\I".'1110"

Cult 109:. lIldf b<c hUllt',l

olls'te; "fter PPl)'~IClll

{rut ",,,,,,t, 11Llld~ mN'\'

'09 '>PCl ~ can lIE< dru,l l(:'J

to the land. :;PI:".:' 11,­

clu,lt: 0.1 (no vI',II,;e

sheell on IannI and t 1

p'"OOC mg/ll. m"nll0r·

lng reod for oth~. Pi­

r<'lm!Jler~.

.... : "" II I;

:lv,,'1

",.:::!·.~tl(J"

'.t.' I", ....dCI

•. ~ •• ,r"" t (J'

I,.,••. ;iH

", If·'. t 'r,r,

<­.-,
N
W

""l.ljlmHHJ \l1th,n 1 year 01 u~e.

I'ClI'.Qvc 11QU 'd~ arllJ re­

claIm pll; r~c'amllt Ion
bonn l'E'le... scd aftN pit

closure 'nsp~cled don

approved.

Perm,t reqd for 'Mid

apllllCal lon, dl!>thllfgC

my" meet _alE'_ ou"I'ly
1,ml t:;. Inc lu(1 '''9 0'/,

11.000 d. 10.000 ltd

acre. depend'ng on
..h{'ther so i I lIltorporlll­

ed), CIIJ."OOmqfll

Pe·m·( r{'~r1 fu. rO!l~1

IIm.1 :c"t '0". 1oc ,'It '0"
,,".f ~PIII'<'i11 '0" refit:.

,~pr..'.l:f! I hr cuql' 0[ 0

tI't-...'ttr"nu",~1

I'lo~"I,'I(·I!. {'i(.('pt w"cr,:,

DIG dclcrm,,'~~ Ij,~(.t'arg(:

10,11 001 (.i1u~e ~'9

l'nV\r (J~'ll.,fl(' 01 C0I11~m,­

11"(1: rllhl'L "Hc' ~tm'

III'e~, drJU!'Cill'Oll must

'''<'!L1lh: tomp1l'le III</lly­

S'~. volurrc. IctH '0'1.

",,,j rid"'" of lete,,,'''\!

~lrt'.....,

Ollc-t'or>(' ,",('(I ,on 111­

!uwt'rl "',der ~t~1lC tOllrJ,­

t ICns il'> In lIIL IIr'fm't



Table VII-) Produced ~ater Pit Oeslgn and Construcllon

""~
~

•
N...

State

Alaska

Arkansas
(revisions
due In '88)

California

Colorado

r.ansas

louisiana

General statement of
object lye/purpose

Produced water is a "dr I 11 ing
waste" and is subject to the
same reQls as in Table VII-I.

No discharge into any waler of
the Slate (including ground
water) .

Nondegradatlon of State
waters; pits not permitted in
natural drainage channels or
where they may be in communica­
tion with freshwater-bearing
aquifers.

Prevent pollution (broadly de­
fined) of Slale waters;
prevent elceedlng of stream
standards.

Consideration of protection of
soil and water resources from
pollution.

liners

Pits must be 11ned or underlaId
by tight soil; pits prohlbited
over porous soi I; (Opcr author­
ization letter reQuhes unks).

liners reQd where necessary to
comply with the State's nondeg­
radlt ion policy; sp~cific stan­
dards for construction/opera­
tion may be established by
R~QC6s.

Same as for reserve pits (for
pits receiving more than S bbl/d
90X of the pits are
lined; 2/3 clay. 1/3 synthetic)

Strict liner and seal
requirements in conjunct ion
with hydrogeologic
investigation.

All pits must be lined such
that the hydraulic conductivity

·7 .
is less than 10 em/sec.

(.el'1[lllons

hempt ions from liner
requirement for pits overlying
impermeable materIals or
receiVlng water with less than
S.ODO ppm lOS.

PIts in certain coastal areas.
provided they are part of a
treatlllf!nt train for oil and
grease r{'nl')va'.

Perml t 1 1n\l/ove, s 1ght

Individual permIt; application
rCQd wlthin 30 II"ys of produc­
in9 !Oaslc.

Sul>,iett to [ll!rmllt In9 authorHy
01 Re9lonal ~QCR.

Indlvld<lal permit.

flO permits l~~ued for unlined
pHs.



'.t~lf'

104 :Ct,'qil~

N".. Me" 1(..:1

'Jh,o

(I~ 1,,1,orl'<l

..,--;-- 1I:"as
~

~

W, Vlrgin'a

\Jyom mg

G~n~r~\ ~talc~ent of

at,]cct 'vC!I)ll,pO~,e

~rlne cannot bt 'un 10 ea.the~

'e~ervoi.~ or pond~,

PIts mu~l be lIquid l'ghl;

waste cannol b" stored for more

than 180 day~; PIts may not be

u\eo 'or ulllmdte dlsDo~al.

Pits musl he ~ealeo with an im­

ptrvlOUS mattrlal; In add:tlon.·

olfsile plls mu~t conlalrl flu'

Ids w,th le~s ttWl 3.500 ppm (1

P"rmlt for unlnu!d pit den'ed

unless operator conclusIvely

shows pit 101111 not pollut"

oIlgr icu ltura I land. surf ace 0'

sulJsur' ace wa Ier: emergent y

[" t S gener<'1lly elcrr.pted

Same dS for reserve pits,

l ""., ~

In the ~outhed~l, 'O·mol llne'~

.. 'th ted~, dcte:t,c., ~,{, rHI'!.

,n thf' norlh"l:~t. \,n",.~ a.t!

reQd ever ~PH' fled vt> lr'e' !IJ I~

<'1Q\I,f.:rs

-,
12-,n(h, 10 cm/StC SO' I

l,ner for co:nl p,ts; s,le'

spec,f,c l'''er reqt If coml

1"1 conta,ns deleterlO\lS 'lu'us

Gene."lly, 1111 plB other tholln

emergenc y p' U reQ\I ..e, I "wr!>

\In less II) there is no surfac"

or subs\lrf"ce water In Ihe

ar"a, or (ll the I'll IS unde.­

1<1;d by II n"lu'alli o(.(.u"I''IQ

,mpervlflUS h<1rr 'er; lIners

required for en.erg"n'l p,t~ If!

sen<,il 've "nB~

S<'1me elS for rese'v~ ptl~

liners not read e"cepl where

the pelen! '<'11 for (Qf'lflUl1lc"t Ion

between the pit ('of.tel1l~ lind

S\lr'ace waler or sh<lliow QrO\ln<.l

Welter ,~ hlQh,

! ,,~"p~ 'C"',

....,.... II·~?lu"'·· l"t~ "''''11''1~, 'n

!>'I"~ l' 1(-,1.1'(''': It-,,, Ml' .. I
..... <1y <,,,,),,,,, .. "d ,,- .",.... , ... 11,

out Ire'" W~I"

I'll r', It I '''9' 'l~C' ~ IQ'1\

If I"... • 'CQu"l,-f. l!ldl~1rlll<ll

PQfm11 elf te' h',.j' ""I

p, odu( <:0 WiltN d 1~IIV'>" I IJ I""

mU~1 be ~lJbn'tled,

In{jlv,(lu..,l PN:llII~ 'equlrel!.

If1U'VHllJ"Jl perm'l

~"me "s for .e:,er~e lilts

Il1di~'dudl permIt reQu if pIt

recel~es more than " bbl/day

["olluted "dter; area-w,de lJer­

mIls "Iso q'dnted. lnd'v,dual

fJermlls Clnd more st. ,nyenl

te"n~, for (OO'l1lll!r",,,1 llltS
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Stete Gil Production all Production 0 .. welle 011 wenl InJecllon welle New weill Agency Personnel"
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w
w

...... 316,000 Mmd 1966 681,309,821 bbllG86 ,.. l,lSI 472 Class II 100 newonshore weas Oil and Gas Conservation Commission 8 enlOl'umenl posi1ions
425 EOR COfJllleled In 1985

470i":rlO!Ulll Droarlmenl of Environmenlal Conservation 8 enlorument I'IO!lhlotls
A/kansas 194,48J Mmd 1005 19,715,691 bb11985 2,492 9,490 1,211 Class II 1,055 new w(llis Arkansas Oil and Gas Commission 7 entOfumenl posillons

239 Eon compIeled In 1985
Departmenl 01 Poll~1otl Conlrolllnd EcoIoqy9nOisoosai 2 enlOfOOmenl ooshlons

Ca~lomia 493,000 Mmd 1965 423,900,000 bbll985 ',566 55,079 11,066 Class II 3,.13 new wols Conservation Dept., Division of O~ and Gas 31 ,nlorcemenl po$lliOf'e
10,047 Eon COfT'4llelod In 1985

1,019D~tl Doo..1rtmenl 01 F'l5h and Game
Kansas 466,600 Mmd 1004 75,723,000 bbll984 12,680 57,633 14,902 Class 11 6,025 new wels Kansas COfJXlfalion Commission 30 entorcemenl posilions

9,366 EOR compIeled In 1985
, 5,536 Dl-,oosall

louisiana 5,867,000 Mmd 1964 449,545,000 bb11004 14,436 25,823 4,436 Class ~I 5,447lll'1wonshore Department of Environmental aua~ly 32 enlorcemenl posilions
1,283 EOR wellscomplelod 1985

OUIce of Conservation· Inlactlon and Minlno3,153 DMMaII 36 enlorcemenl DMhions
N.wM.~lco 893,300 Mmd 1985 78,500,000 bbll985 18,308 21,986 3,871 Class 11 1,747 new ¥l'D1$ Energy and Minerals Departmenl, 10 enlorcemenl positions

3,508 EOn oompIllted In 1985 Oil Conservalion Division
363 Disoosall

000 182,200 Mmd IIl65 14,987,592bbll985 31,343 29,210 3,956 Class ~I 6,297 now wels Ohio Department 01 Nal~al Resources, 66 entorcement posItions
127 EOR completed In 1985 DMsion cI Oh and Gas

3.829 D~;'11
0",""" 1,996,000 Mmd 1984 153,250,000 bbllll64 23,&47 99,030 22,803 Class II 9,176 /'lEIW wels Oklahoma COlJXlfation Commission 52 enlorcemenl posillons

14,901 EOR compleled In 1985
7902 Disoos.11

Pennsylvania 166,000 Mmcll964 4,825,000 bbl19B4 24,050 20,739 6.183 ClllSS II 4,627 FIe........eas Dcparlment 01 Envilonmenlal ReSOUfC8s, 34 enlorcement positions

4,3ri~~A complilled In 1965 Bureau 01 Oil and Gas Manaoomenl
1.868 0 sal

Texas 5.005,000 Mmd IIl65 830,000,000 btlIl965 68.811 210,000 53,141 Class II 25,721 new MIls rexas Ra~roadCommission 120 enlOfcemenl pas_ions
45.223 EOn oompIeled in 1985

7,918 Disoosal
Wes! Virginia 142,500 Mmd 1966 3,600,000 bbl 1986 32,500 15,895 761 Class II 1,839 new ....ePs Wesl Vi,ginia Deparlmenl cI Energy 15 enlorcemenl posillons

687 EOR completed In 1965
74 DIVIOsal

Wyomlflg 597,896 Mmd 1965 130,984,917 bbll965 2,220 12,218 5,880 Class II 1,735 /'lEI.,.. ¥I'D's OtIand Gas Conservalion CommiSSion 7 enlorcemenl posilions
5.257 EOR compleled in 1985

623 Disoosal Deoarlmenl cI Envl,onmenlal Oua~IY 4.5 enlor09menl oos~1ons

·Only Ueld slall all Included In total enlorcemenl positions.



I. r••DOn.lbl.

Al••k. ., ..... 1 anfotcemenl: position

Callfornl. 305 1.383 7 enforcement posiliooa

Color.do ...,. ..... 10 ...Iooc:emert posiliofw

Id.ho • 471 o anlcMcement positiom

MI •••• ppl. ". 1~1.

Alaboma 12 567
Arl<on... ,., 1....
Florida 1 •Kantucl<y 13 ..
Louioiana 121 481
Vrgiria 1 523

TOIO' 425 ."" 3 anfof'cement DOSitions
Montan. ... '.721

North Dakota ... 1,;91
SoIJIh Dakota .. 572

TOIO' 1 12 7 12 enforcement .....,.;oons

N.vada ., 3,045 1en~ position

N•• Wnlco ..". 0,305
M""", I. 306
Ken... 150 221
OkIohomo 2"" 27S1
Texas ., 270

Tolal 8713 1252 43 enforcement DOsioons

Or.gon • 1,513 •
Utah 1.... 7;122 10 enloocemert positions

1"I.cona n • •- 2 "Uichigan 2B ""Uiuouri 1 •
"'*' 33 ..
Po""""'" • 1
WMt: Virginia .. 54

T..., ". ... 1 enforcement 'tion
Wyoming ..=- 2B,044

No"'uka 42 582
Tolal 5070 2B62B 27 enforcement f1Dsilions

T..., 22= 102.251 115 8flfon:ement
..

P.r.onn.l
(for producing I••••• only)

• Oil and gas inIpeaonI working" !he liekIas of Mwc:h 30, 1Q87. At. f\at lime
theN were eight vacancies nationwide.

•• Includes leases that have never been dr~led, have been drilled and abandoned,
or are producing wells 'Nt halo'll been temporarily shut cbM1.
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CHAPTER VIII

CONCLUSIONS

From the analysis conducted for this report, it 1S possible to draw a

number of general conclusions concerning tIle management of oil and gas

wastes. These conclusions are presented below.

Available waste management practices vary in their environmental
performance.

Based on its review of current and alternative waste management

practices, EPA concludes that the environmental performance of eXisting

waste managenlcnt practices and technologies varies significantly. The
reliability of waste management practices will depend largely on the

environmental setting. However, some methods will generally be less

reliable than others because of more direct routes of potential exposure

to contaminants, lower maintenance and operational requirements.

inferiority of design, or other factors. Dependence on less reliable

methods can in certain vulnerable locations increase the potential for

environmental damage related to malfunctions and improper maintenance.

Examples of technologies or practices that are less reliable in locations
vulnerable to environmental damage. include:

• Annular disposal of produced water (see damage case OH 38,
page IV-16);

• landspreading or roadspreading of reserve pit contents (see
damage case WV 13, page IV-24);

• Use of produced water storage pits (see damage case AR 10,
page IV-36); and



• Surface discharges of drilling waste and produced water to
sensitive systems such as estuaries or ephemeral streams (see
damage cases TX 55, page IV-49; TX 31, page IV-50; TX 29,
page IV-51; WY 07, page IV-50; and CA 21, page IV-58),

Any program to improve management of oil and gas wastes in the near
term will be based largely on technologies and practices in current use.

Current technologies and practices for the management of wastes from

oil and gas operations are well established, and their environmental

performance is generally understood. Improvements in State regulatory

requirements over the past several years are tending to increase use of

more desirable technologies and practices and reduce reliance on othel"s.
Examples include increased use of closed systems and underground

injection and reduced reliance on produced water storage and disposal
pits.

long· term improvements in waste management need not rely, however,­
purely on increasing the use of better existing technology. The Agency

does foresee the possibility of significant technical ir!lpl"OVements in

future technologies and practices. Examples include incineration and

other thermal treatment processes for drilling fluids; conservation,'

recycling, reuse, and other waste minimization techniques; and wet air

oxidation and other proven technologies that have not yet been applied to

oil and gas operations.

Because of Alaska's unique and sensitive tundra environment, there

has been special concern about the environmental performance of waste

management practices on the North Slope. Although there are limited and
preliminary data that indicate some environmental impacts may occur,

these data and EPA's initial analysis do not indicate the need to curtail
current or future oil exploration, development, and production operations

on the North Slope. However, there ;s a need for more environmental data
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on the performance of existing technology to provide assurance that
future operations can proceed with minimal possible adverse impacts on

this sensitive and unique environment. The State of Alaska has recently

enacted new regulations.which will provide additional data on these

practices.

EPA is concerned in particular about the environmental desirability

of two waste management practices used in Alaska: discharge of reserve

pit supernatant onto tundra and road application of reserve pit contents

as a dust suppressant. Available data suggest that applicable discharge

limits have sometimes been exceeded. This, coupled with preliminary
biological data on wildlife impacts and tundra and surface water

impairment, suggests the need for further examination of these two

practices with respect to current and future operations. The new

regulations recently enacted by the State of Alaska should significantly

reduce the potential for tundra and wildlife impacts.

Increased segregation of waste may help improve management of oil and
gas wastes.

The scope of the exemption. as interpreted by EPA in Chapter II of

this report. excludes certain relatively low-volume but possibly

high-toxicity wastes, such as unused pipe dope, nlotol- oil, and similar

materials. Because some such wastes could be Ilazardous and could be

segregated from the large-volume wastes, it may be app~opriate to require

that they be segregated and that some of these low-volume wastes be

managed in accordance with hazardous waste regulations. While the Agency
recognizes that small amounts of these materials may necessarily become

mixed with exempt wastes through normal operations. it seeks to avoid any

deliberate and unnecessary use of reserve pits as a disposal mechanism.

Segregation of these wastes from high-volume exempt wastes appears to be

desirable ~nd should be encouraged where practical.
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Although this issue is not explicitly covered in Chapter VII, EPA is

aware that some States do require segregation of certain of these
low-volume wastes. EPA does not have adequate data on which to judge

whether these State requirements are adequate in coverage, are

enforceable, are environmentally effective. or could be extended to

general operations across the country. The Agency concludes that further

study of this issue is desirable.

Stripper operations constitute a special subcategory of the oil and gas
industry.

Strippers cumulatively contribute approximately 14 percent of total

domestic oil production. As such, they represent an economically

important component of the U.S. petroleum industry. Two aspects of the

stripper industry raise issues of consequence to this study.

First, generation of production" wastes by strippers 1S more

significant than their tot"a1 ~,etroleum ~I'oduction would "indicate. Some

stripper wells yield more than 100 barrels of produced \.;ater for ~ach

barrel of oil, far higher on a percentage production basis than a typical

new well, which may produce 1ittle or no water for each barrel of oil.

Second, stripper operations as a rule are highly sensitive to small

fluctuations in market prices and cannot easily absorb additional costs
for waste management.

Because of these two factors--inherently high waste·production rates
coupled with economic vulnerability·-EPA concludes that stripper

operations constitute a special subcategory of the oil and gas industry

that should be "considered independently when developing recommendations
for possible improvements in the management of oil and gas wastes. In
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the event that additional Federal regulatory action is contemplated, such
special consideration could indicate the need for separate regulatory

actions specifically tailored to stripper operations.

Documented damage cases and quantitative modeling results indicate
that, when managed in accordance with State and Federal requirements.
exempted oil and gas wastes rarely pose significant threats to human
health and the environment.

Generalized modeling of human health risks from current waste

management practices suggests that risks from properly managed operations

are low. The damage cases researched in the course of this project,

however, indicate that exempt wastes from oil and gas exploration,

development, and production can endanger human health and cause

environmental damage when managed in violation of existing State

requirements.

Damage Cases

In a large portion of the cases developed for this study. the types

of mismanagement that lead to such damages are illegal under current

State regulations although a few were legal under State programs at the

time when the damage originally occu,"red. Evidence suggests that

violations of regulations do lead to damages. It is not possible to

determine from available data how frequently violations occur or whether

violations would be less frequent if new Federal regulations were imposed.

Documented damages suggest that all major types of wastes and waste

management practices have been associated to some degree with

endangerment of human health and damage to the environment. The

principal types of wastes responsible for the damage cases include

general reserve pit wastes (primarily drilling fluids and drill cuttings,
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but also miscellaneous wastes such as pipe dope, rigwash, diesel fuel,
and crude oil); fracturing fluids; production ctlemicals; waste crude oil;

produced water; and a variety of miscellaneous wastes associated with

exploration, development, or production. The principal types of damage

sometimes caused by these wastes include contamination of drinking-water

aquifers and foods above levels considered safe for consumption, chemical

contamination of livestock, reduction of property values, damage to

native vegetation, destruction of wetlands, and endangerment of wildlife

and impairment of wildlife habitat.

Risk flodeling

The results of the risk modeling suggest that of the hundreds of

chemical constituents detected in both reserve pits and produced fluids,

only a few from either source appear to be of concern to human health and

the environment via ground-water and surf~ce water pa~hways. 'The
principal con~tituents of potential concern, based on art analysis of

their toxicological data, their frequency of'occurrence, and their

mobility in ground water, include arsenic, benzene, sodium, chloride,

boron, cadmium, chromium, and mobile salts. All of these constituents

were included in the quantitative risk modeling; however, boron, cadmium,

and chromium did not produce risks or resource damages under the

conditions modeled.

For these constituents of potential concern, the quantitative risk

modeling indicates that risks to human health and the environment are
very small to negligible when wastes are properly managed. However,

although the risk modeling employed several conservative assumptions, it
was based on a relatively small sample of sites and was limited in scope

to the management of drilling waste in reserve pits, the underground
injection of produced water, and the surface water discharge of produced

water from stripper wells. Also, the risk analysis did not consider
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migration of produced water contaminants through fractures or unplugged

or improperly plugged and abandoned wells. Nevertheless, the relatively

low risks calculated by the risk modeling effort suggest that complete
adherence to existing State requirements would preclude most types of

damages.

Damages may occur in some instances even where w3stes are managed in
accordance with currently applicable State and Federal requirements.

There appear to be some instances in which endangerment of human

health and damage to the environment may occur even where operations are

in compliance with currently applicable State and rederal requirements.

Damage Cases

Some documented damage cases illustrate the potential for human

health endangerment or environmental damage from such-legal practices as
discharge to ephemeral stream~, surface water discharges in estuaries in

the Gulf Coast region, road application of reserve pit contents and

discharge to tundra in the Arctic, annular disposal of produced waters,
and landspreading of reserve pit contents.

Risk Modeling

For the constituents of potential concern, the quantitative
evaluation did indicate some situations (less than 5 percent of those

studied) with carcinogenic risks to maximally exposed individuals higher

then I in 10,000 (lxIO· 4) and sodium levels in excess of interim limits

for public drinking water supplies. Although these higher risks resulted

only under conservative modeling assumptions, including high (90th

percentile) concentration levels for the toxic constituents, they do

indicate potential for health or environmental impairment even under the
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general assumption of compliance with standard waste management
prJcedures and applicable State and Federal requirements. Quantitative

risk modeling indicates that there is an extremely wide variation (six or

more orders of magnitude) in health and environmental damage potential

among different sites and locations. depending on waste volumes. wide

differences in measured toxic constituent concentrations, management

practices, local hydrogeological conditions, and distances to exposure

points.

Unplugged and improperly plugged abandoned wells can pose significant
environmental problems.

Documentation assembled for the damage cases and contacts with State

officials indicate that ground·water damages associated with unplugged

and improperly plugged abandoned wells are a significant concern.
Abandoned disposal wells may leak disposed wastes back to the surface or

to usable ground water. Abandoned production wells may leak native

brine, potentially leading to contamination of usable subsurface strata

or surface waters.

Many older wells, drilled and abandoned prior to current improved

requirements on well closure, have never been properly plugged. Many

States have adequate regulations currently in place; however, even under
some States' current regulations, ~ells are abandoned every year without

being properly plugged.

Occasionally companies may file for bankruptcy prior to implementing

correct plugging procedures and neglect to plug wells. Even when wells
are correctly plugged, they may eventually leak in some circumstances in

the presence of corrosive produced waters. The potential for

environmental damage occurs wherever a well can act as a conduit between

usable ground-water supplies and strata containing water with high
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chloride levels. This may occur when the high~chloride strata are

pressurized naturally or are pressurized artificially by disposal or

enhanced recovery operations. thereby allowing the chloride~rich waters

to migrate easily into usable ground water.

Discharges of drilling muds and produced waters to surface waters have
caused locally significant environmental damage where discharges are not
in compliance with State and Federal statutes and regulations or where
NPDES permits have not been issued.

Damage cases indicate that surface water discharges of wastes from

exploration, d~velopment, and production operations have caused damage or

danger to lakes, ephemeral streams, estuaries, and sensitive environments

when such discharges are not carried out properly under applicable

Federal and State programs and regulations. This is particularly an

issue in areas where operations have not yet received permits under the

Federal NPOES program, part!cularly along the Gulf Coast, where permit

applications have been received but permits have not yet been issued, and
on the.Alaskan North Slope, where no NPDES permits have been issued.

For the Nation as a whole. Rrgulation of all oil and gas field wastes
under unmodified Subtitle C of RCRA would· have a substantial impact on
the U.S. economy.

The most costly hypothetical hazardous waste management program

evaluated by EPA could reduce tota" domestic oil production by as much as

IB percent by the year 2000. Because of attendant world price increases,
this would result in an annual direct cost passed on to consumers of over

$6 billion per year. This scenario assumes that 70 percent of all
dl"illing and production wastes would be subject to the current

requirements of Subtitle C of RCRA. If only 10 percent of drilling

wastes and produced waters were found to be hazardous. Subtitle C

regulation would result in a decline of 4 percent in U.S. production and
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a SI.2 billion cost increase to consumers, compared with baseline costs,
in the year 2000.

EPA also examined the cost of a Subtitle C scenario in which produced

waters injected for the purpose of enhanced oil recovery would be exempt

from Subtitle C requirements. This scenario yielded prvduction declines

ranging from about 1.4 to 12 percent and costs passed on to consumers

ranging from 50.7 to 54.5 billion per year, depending on whether 10

percent or 70 percent of the wastes (excluding produced waters injected

for enhanced oil recovery) were regulated as hazardous wastes.

These Subtitle C estimates do not, however, factor in all of the

Hazardous and Solid Waste Act Amendments relating to Subtitle eland

disposal restrictions and corrective action requirements currently under

regulatory development. If these two requirements were to apply to oil

and 9a.s field wast.es. the impacts of Subtitle C regulati.on would be
substantially increased.

The Agency also evaluated compl iance costs and ec.onomic impacts fOl"

an intermediate regulatory scenario in which moderately toxic drilling

wastes and produced waters would be subject to special RCRA requirements

less stringent than those of Subtitle C. Under this scenario, affected
drilling wastes would be managed in pits with synthetic liners, caps, and

ground·water monitoring programs and regulated produced waters would

continue to be injected into Class II wells (with no surface discharges

allowed for produced waters exceeding prescribed constituent

concentration limits). This scenario would result in a domestic
production decline, and a cost passed on to consumers in the year 2000,

of 1.4 percent and 5400 million per year, respectively, if 70 percent of
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the wastes were regulated. If only 10 percent of the wastes were subject
to regulation, this intermediate scenario would result in a production

decline of less than 1 percent and an increased cost to consumers of
under 5100 million per year.

The economic impact analysis also estimates affects on U.S. foreign

trade and State tax revenu~s. By the year 2000, based on U.S. Department

of Energy models, the EPA cost results projected an increase in national

petroleum imports ranging from less than 100 thousand to 1.1 million

barrels per day and a corresponding increase in the U.S. balance of

payments deficit ranging from less than 5100 thousand to SIB billion
annually, depending on differences in regulatory scenarios evaluated.
Because of the decline in domestic production, aggregated State tax

revenues would be depressed by an annual amount ranging from a few

million to almost a billion dollars. depending on regulatory assumptions.

Regulation of all exempt wastes under full, unmodified RCRA Subtitle C
appears unnecessary and impractical at this time.

There appears to be no need for the imposition of full. unmodified
RCRA Subtitle C regulation of hazardous waste for all high-volume exempt
oil and gas wastes, Based on knowledge of the size and diversity of the
industry, such regulations could be logistically difficult to enforce and
could pose a substantial financial -burden on the oil and gas industry,

particularly all small producers and stripper operations. Nevertheless,

elements of the Subtitle C regulatory program may be alJPI'opriate in

select circumstances. Reasons for the above tentative conclusion are

described belo",

The Agency considers imposition of full, unmodified Subtitle C
regulations fo}' all oil and gas exploration, development, and production
wastes to be unnecessary because of factors such as the following.
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• Damages and risks posed by oil and gas operations appear to be
linked. in the majority of cases, to violations of eXisting State
and Federal regulations. This suggests that implenlentation and

·enforcement of existing authorities are critical to proper
management of these wastes. Significant additional environmentnl
protection could be achieved through a program to enhance
compliance with existing requirements.

• State programs exist to regulate the management of oil and gas
wastes. Although improvements may be needed in some areas of
design, implementation, or enfor(:ement of these programs, EPA
believes that these deficiencies are correctable.

• Existing Federal programs to control underground injection and
surface water discharges provide sufficient legal authol"ity to
handle most problems posed by oil and gas wastes within their
purview.

The Agency considers the imposition of full Subtitle C regulations

for all oil and gas exploration, development, and production wastes to be
imPractical because of factors such as the following:

• EPA estimates that the ~conomic impacts of imposition of full
Subtitle C regulations (excluding the corrective action and land
disposal restriction requirements), as they would apply without
modification, would significantly reduce U.S. oil and gas
production, possibly by as much as 22 percent.

• If reserve pits were considered to be hazardous waste management
facilities, requiring permitting as Subtitle C land disposal
facilities, the administrative procedures and lengthy application
processes necessary to issue. these permits would have a drastic
impact on development and production.

• Adding oil and gas operations to the universe of hazardous waste
generators would potentially add hundreds of thousands of sites to
the universe of hazardous waste gerlerators, with many thousands of
units being added and subtracted annually.

• Manifesting of all drilling fluids and produced waters offsite to
RCRA Subtitle C disposal facilities would pose difficult logistical
and administrative problems, especially for stripper operations,
because of the large number of wells now in operation.
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States have adopted variable approaches to waste management.

State regulations governing proper management of Federally exempt oil

and gas wastes vary to some extent to accommodate important regional

differences in geological and climatic cor.dit~ons, but these regional

environmental variations do not fully explain significant variations in

the content, specificity, and coverage of State regulations. For

example, State well-plugging requirements for abandoned production wells

range from a reqUirement to plug within 6 months of shutdown of

operations to no time limit on plugging prior to abandonment.

Implementation of existing State and Federal requirements is a central
issue in formulating recommendations in response to Section 8002(m).

A preliminary review of State and Federal programs indicates that

most States have adequate regulations to control the management of "oil
and gas wastes. Generally, these State programs are improving. Alaska,

for example, has just promulgated new regulation~. It would be

desirable, however. to enhance the implementation of, and compliance

with, certain waste management requirements.

Regulations exist in most States to prohibit the use of improper

waste management practices that have been shown by the damage cases to

lead to envit'onmental damages and endangerment of human health.
Nevertheless. the extent to which these regulations are implemented and

enforced must be one of the key factors in forming recommendations to

Congress on appropriate Federal and non-Federal actions.
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CHAPTER IX

RECor~MENDATIONS

Following public hearings on this report, EPA will draw more

specific conclusions and make final recommendations to Congress regarding

whether there is a need for new Federal regulations or other actions.

These recommendations will be made to Congress and the public within

6 months of the publication of this report.

Use of Subtitle D and other Federal and State authorities should be
explored as a means for implementing any necessary additional controls on
oil and gas wastes.

EPA has concluded that imposition of full, unmodified RCRA Subtitle C

regulatiOil of hazardou·s waste for all exempt all and 9·3S wastes nlay be

neither desirable nor feasible. The Agency believes, however, that

further review of the current and potential additional future use of
other Federal and State authorities (such as Subtitle 0 authority under

RCRA and authorities under the Clean Water Act and the Safe Drinking

Water Act) is desirable. These authorities could be appropriate for
improved management of both exempt and nonexempt, high-volume or

low-volume oil and gas wastes.

EPA may consider undertaking cooperative efforts with States to review
and improve the design, implementation, and enforcement of existing State
and Federal programs to manage oil and gas wastes.

EPA has concluded that most States have adequate regulations to

control most impacts associated with the management of oil and gas
wastes, but it would be desirable to enhance the implementation of, and

compliance with, existing waste management requirements. EPA has also



concluded that variations among States in the design and implementation

of regulatory programs warrant review to identify successful measures in

some States that might be attractive to other States. For example, EPA
may want to explore. whether changes "in State regulatory reporting

requirements would ma~e enforcement easier or more effective. EPA

therefore recommends additional work, in cooperation with the States, to

explore these issues and to develop improvements in the design,

implementation, and enforcement of State programs.

During this review, EPA and the States should also explore
nonregulatory approaches to support current programs. These might

include development of training standards, inspector training and

certification programs, or technical assistance efforts. They might also

involve development of interstate commissions or other organizational

approaches to address waste management issues common to operations in

major geological regions (such as the Gulf Coast, Appalachia, or the
Southwest). Such commissions might serve as a forum for discussion of

regional waste management efforts and provide a focus for development and

delivery of nonregulatory programs.

The industry should explore the potential use of waste minimization,
recycling, waste treatment, innovative technologies, and materials
substitution as long·term improvements in the management of oil and gas
wastes.

Although in the near term it appears that no new technologies are

available for making significant technical improvements in the management
of exempt wastes from oil and gas operations, over the long term various

innovative technologies and practices may emerge. The industry should

explore the use of innovative approaches, which might include

conservation and waste minimization techniques for reducing generation of

drilling fluid wastes, use of incineration or other treatment

technologies, and substitution of less toxic compounds wherever possible

in oil and gas operations generally.
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