Risk-Based Decision Making (RBDIV)
and Surface Waste Nanagement

Testimony at NMOCC Hearing




* Risk-Based Decision Making (RBDM) is an
%Mmozé regulatory tool and should be used by

* My background:

Completed 50+ risk asse!
regulatory agencies




RBDM and BDAT
The RBDM Process

Landfarming
Crude Oil and Condensate

¢ Chemistry
» Measurement

« Toxicity
Landfarming Risk
Sodium Chloride
S o) ([+114Y
_.m:n:m_._s_:m m_mx




Describes the regulatory processes
involved Iin the permitting, operation, and
closure of ...

s — for treatment of; :<1_inm_._uo=-

contaminated soils

“untreatable” exen
oilfield wastes




* OCD has adopted what they call a “Best
Demonstrated Available Technoelogy” (BDAT)
approach — a one-size-fits-all technical selution
with no risk-based decision process.:




- EPA and other agencies (including NMED), have
rejected BDAT-type approachesi-

intensive, expensive to implement, andidifficult
to enforce. . -

These agencies ha
approaches. ..







— the ability to produce an adverse effect.

— the probability that an adverse effect will
occur.




Nl N

Risk-Based Decision lViaking

mm_u_s __.”.:dsc_mm m_ommnm_m:anosmmmﬁmsﬁém,\o:_.;:xm:m
through landfarm issues by evaluating who and what
need to be protected and why.

In contrast to a default BDAT appr:
evaluates site-specific factors; the

are the most effective andappi
actions to manage therisks a

RBDM provides OCD (and th
manage potential threats
environment.

Without RBDM, OCD cannotidetermine it
landfarm warrant adc of BDAT.




- EPA and other agencies e:n_ n_ @
rejected BDAT-type app roact

intensive, expensive to
to enforce. o

approaches.
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* Recognizes that each SWM facility may be
unique in terms of size, mass loading, types of
soils, depth to groundwater, etc.

Uses a tiered approach for regulation:
— makes conservative ?35223 risk-based

mm,m:_s_o:o:m to develop soiliscreening levels (SSLs)
for applicable chemicals 2 oncern. NMay be applied
at any facility. - e

- m__oém nmzmi mw.

risk model that he! am eves i
site conditions.







Soils and soil-like materials that contain...

Possibly

crude oil, and Emﬁmq.mo,_:_o_m
(especia







Oq:n_m oils are extremely

nlex mixtures, and vary
<<_n_m_< Oo:szmEm not
easily separated for

identification and
quantification.

Crude oils have low acute

toxicity, chronic Sx_o_? anc

carcinogenicity injanimals
and low toxicity to _u_m_:m

Toxic constituents ari
present, but only at'sm
concentrations in then

Widuri Crude Oil




The most common surrogate measure for crude
oil is called (TPH-
Total) in which hydrocarbons arelextracted into
a solvent, then quantified by various methods.

— Extract intoeiFreon-1135; quantify by
extent of absorption of S:m..mn light.

— Extractin olan m_o_o_.e | mﬁm solvent
(e.g., hexane) and m:m.ﬁ




Crude Oil (TPH Methods

for TPH-Total, butitisino




rude Oil (TPH Measurement )

- TPH methods aré :o:-m_omnin:.:oﬁm<m2§§m
reported as TPH is petroleum. “TPH-Total" content

by Method 418.1...
_ Grass (TPH-Total =
_ pine Needles (TP
_ Oak Leaves (TPH

comparable.




Because toxicology / risk data are available for
the common distillate fractions of crude oil,
TPH-Total is often separated by GC _.:m:._on_m
(e.g., 8015M) into ... .

ommo__zm“ Om 04 8“




Scientific literature indicates that a concentration of
1%wt (TPH-Total = 10,000 mg/kg) of crude oil in solil
does not affect plant growth, or groundwater quality.

* The constituents of greatest concern :d..: a toxicity and
environmental B_qu:o: nmqmumnﬁ_é are:




When oil-impacted soils are placed in a

Landfarm, the Operator tills, andiadds
organic matter, water'and/or nutrients as
needed.

Landfarming promotes
microorganisms that pre

metabolize the smalleriy
constituents Including S|
and Naphthalene (1=

toxicity.




When bioremediation is complete, the 5¢
'PH-Total hydrocarbons (i.e., larger TPH-
C ts + TPH-ORO + Asphait) are:

Because the crude oil
bioremedied solil; the

contributes to the orc
and does not form as







::mEqm_ mmo_:._m: m:n_
C6 - C10), with
28) hydrocarbons.

According to data from the mmm mmmmm_;.o‘_,_ Institute
mwmc, condensates contain Bl NE R ENE

enzene concentrations qmsmm :.o_.: 0 5

of Emmm :<n_qoom_.co=m.
are:







hloride ion is highly soluble in water,
and is used by environmental scientists
as an indicator of water migration.

* The .8x.n:< of n_,__o:o_m mm:m _m _.m_mﬁmn to




Dr. Stephens has modeled the vertical
migration of chloride from a hypothetical
small landfarm that has been sited
according to OCD criteria.

Vertical migration is extremely siow.




Dr. Sublette has discussed data
confirming that bioremediation of
petroleum hydrocarbons occurs even at
sodium concentrations of 5000/ppm in

soil and highetr.
_u:ﬁoﬁox_o_? not mx_um

The Industry Oo__
1,000 mg/kg Tier




Landfarming of crude oil and condensate impacted
soils effectively eliminates toxic aromatic hydrocarbons

Hydrocarbons that remain after landfarming are:

With regard to hydrocarbo
pose a risk to publichiealth
environment. e




Chloride is not toxic, but is used as an indicator of
water movement.

 The Industry Committee has agreed to'a Tier 1 Chloride
criterion of 1,000 mg/kg to: move the regulatory.

discussion *o:zma.







» TPH - Total
0% Reduction of TPH — Total

Design Equivalency
Metals

DAF 1 verses 20
Criteria For 31103




 SWM Rule requires Operator to analyze TPH-Total by
Method 418.1 or other acceptable method.

Comment: Different TPH methods: give widely.
varying estimates of TiPH-Total depending on type of
h ._\onnmxco:m mk#mn:o: mo?mi mﬁwm :c: method,

h <Q3nm=&o=m Eﬂ :




Reductio

SWM Rule specifies that TPH-Total must be reduced by at least
80% before bioremediation is considered complete.

Comment: OCD’s technical or risk basis for an 80% Total TPH
criterion is unclear, but is unrelated 8 bawmaiaa of fresh water,

public health and environment.
Oo:::mi. It .m bomma\m 5&_ a

and/or TPH-DRO .«E\
bioremediation effe
should not be meas




» SWM Rule allows Operator to propose
alternative to OCD’s default landfarm design
(BDAT), but it is not clear how Operator is to
demonstrate equivalent effectiveness.

Recommendation: Use RBDIVI approach to
identify relevant Swmmum o .s:@: “health,

not exceeded.




Commercial and centralized landfarms solil
closure standards include Total Arsenic, Total
Barium, Total Mercury, and other metals.

Comment: It is only the solublefraction of a metal
that is capable of m:SS:SmE& 365:9: andis
potentially toxic.

Comment: Published's

fic Nt. .\.&
permitted commert dlIZEl; ,\h.




SWM Rule proposes Target Soil Closure
Concentrations that are simply the lower of
NMED’s Residential SSL or NMED’s DAF1 SSL

for protection of groundwater.

Comment: Dr. Stephens discussed the many problems of
adopting DAF1 value as the Tier 1 default for New lllexico...not
the least of which is that precision'of availablelaboratory
methods cannot reliably estimate concentrations asilow:as the
DAF1 SSL for many analytes —itisiimpossibleioidemonstrate
compliance. i e i

Comment: RBDIV] process ide
Concentrations for protecti

Recommendation: OCI

be 1) Backqground, 2) the L
7 2§%° ‘Reside

3) the lower of




» SWM Rule prop
oncentrations for

chlorinated solve







What (or agent) is of regulatoery concern;

Who specifically is the - ” being protected
from that chemical (present and future);

What are the most likely. and
to that chemical;

What is considered to bean m_u_o_.o_u:mﬁ level of
risk (the ); mmn

Based on the m_oo<m m-'

Solller

water such that Sm EE«
exceeded.




Use a tiered approach for regulation:

1 — Maximum allowable concentration
determined from higher of background, PQL,
or either NMED Residential SSLs or NMED
DAF 20 SSL; and chioride at 1000 mg/kg.

— allows certain site-specific
parameters be used in ﬁsm Tier 1 _.mm:_mﬁoé
risk equations.




Provides a logical, consistent, and
technically defensible Eo:m_: Process
from which the SWN Rule can'be
structured and understood by all parties.

Clearly defines OCD's reasons; _“!.
requiring specificdesi @ elen 2Nnits;
analytical data; _o_m:

states OCD’s _Ems w

not m_umo_:om__< add|




Gives OCD and the Industry fiexibility to
consider site-specific conditions, as well
as to reflect future changes initechnology
and science.

_u_ﬁoﬁmnﬁm?mmsém”m_‘ _uc!_o :mm:: m:a
the environment. a |







