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Attachment 3: Net Environmental Benefit Analysis

Explanation of Scoring

The alternatives considered for a semi-quantitative Net Environmental Benefit Analysis
(NEBA) for surface restoration at the SW Royalties Arco Federal Tank Battery are:

A. Dig and haul all impacted soil with chloride >1,000 ppm to a maximum depth of
S-feet, import clean fill and amendments.
B. Dig and haul hot spots (>2,000 ppm chloride, maximum, depth 3-feet), import
clean fill and blend to <1,000 ppm chlorrde : *

from trench, create depression for water colflectlon'%use wat
restore native soil. 5 :

E. Dig and haul hot spots, install liner 'shin h

for area above liner and blend.

F. Remove surface caliche, rip and disc site, a

¢ Efroymson and others (2003, esd
petrol-s-report-RE. pdf )

4
y Kealy and others (2001) is not
€sza color- coded ranking system (green yellow red)

Each criterion ha o%ranultrplymg factors: one that considers the importance to
stakeholders and a secorid’that considers the importance of the criteria to the site-specific
environmental seﬁlng%ln theory, the site-specific environmental setting would be
established by good data. In practice, one stakeholder may conclude that site data
demonstrate the absence of a water table aquifer beneath the site. According to that
stakeholder, ground water quality cannot be impaired and a site multiplication factor of
zero is appropriate. Another stakeholder may conclude that data do not demonstrate with
a reasonable degree of scientific certainty that a water table aquifer is absent. This
second stakeholder may assign a site multiplication factor of 2. Consensus, which is
critical to the NEBA process, could create a final site multiplication factor of 0.5, 1 or

zero — depending upon which stakeholder is most convincing to the group.



The stakeholder multiplication factor considers the importance of the criteria to the
stakeholder. A stakeholder with a surface grazing lease may have sufficient water
supplied by a pipeline or nearby source and protecting ground water quality beneath the
site may not be important. To this surface leaseholder, forage for livestock may be the
most important criteria and assigned a multiplication factor of 3 while protection of
ground water would be assigned a factor of 1. Consensus may create a simple average of
the various stakeholder scores.

The score and the two multiplication factors are used to calculate a weighted value for
each'remedy. This weighted value = (Site Multiplication Factor-—*S_g:%Qre) + (Stakeholder

lb

Multiplication Factor * Score). 4 ",

A

At this time the stakeholder multiplication factor is es ﬁtially : :lgceholder as we need

than 10 SOO%square feet. Da ’\suggest that soil with a chloride concentration greater than
1,000 ppm existSito a depth of 4-8 feet beneath this footprint. Under Remedy A, we
estimate that dustageneratxonfwould occur due to the excavation of the site to an average
depth of 5-feet, ger?é%tmg»a total of 2,528 cubic yards of soil. The transport of 126
belly-dump trucks overfabout 1-mile of dirt road toward the landfill would generate
additional dust. We a‘ﬁis)signed a score of 1 for Remedy A. For the purposes of this
evaluation, we estimate that excavation and removal of “hot spots” (>2,000 ppm
chloride) to a depth of about 4-feet will generate about 1,463 cubic yards of soil requiring
transport (Remedies B and E), thus, Remedies B and E will generate about 40% less dust
than Remedy A. Remedies C and D call for excavation to 4-feet and generate the same
1,463 cubic yards of soil but avoids transport along the dirt road through on-site trench
burial thus creating slightly less dust than Remedies B or E. Because Remedies B, C, D,
and E generate about the same volume of dust, all receive a score of 2. Remedy F will
require some removal of asphaltic soil and caliche prior to ripping/discing and adding



amendments of straw (to increase soil permeability) and water (to flush chloride below
the root zone). As a result, Remedy F will generate the least dust, and we assigned a
score of 3 to Remedy F.

Assigned Values for Dust Generation

Remedy Score Site Stakeholder | Weighted Value,
Multiplication | Multiplication | Dust Generation
Factor Factor

A 1 2

B 2 4

C 2 1 4

D 2 4

E 2 4

F 3 6

During the next 1-5 years, which is the tlmega
remedy at the Arco Federal Battery site, 0il% andig

b
In addition to addressing soil 1mpacted %y '

rt'road loop shown in
: se at nearby roads or well

Exhaust Geneﬁr};atlon o
The 65-mile haulﬁdlstance to% 4

landfill creates a relatively large exhaust impact to
G
Remedy A so wee%ssrgned

1t 4 score of 1. Remedies B and E call for less transport and
receive a score of 25%R edles C and D generate about the same exhaust at the site due
to excavation but not the*exhaust caused by transport to a landfill. Remedy F requires
earthworking equlpmént to condition the soil and will probably generate about the same
mass of air pollution from engine exhaust as Remedies C and D. Remedies C, D and F
received a score of 3.




Assigned Values for Exhaust Generation

Remedy Score Site Stakeholder | Weighted Value,
Multiplication | Multiplication Exhaust
Factor Factor Generation
A 1 3
B 2 6
C 3 1 2 9
D 3 9
E 2 6
F 3 5 9

From a stakeholder perspectlve air pollution and geneg%tlo ) greenhouse gas appears
more important than dust generation at this site; creatmg’a stakehe

factor of 2. The site multlphcatxon factor is 1 for 'ﬁﬁyhof%t‘he sam

discussed herein.

Habitat Restoration
Native Vegetatlon

has falled;%We assigned th

=
of success.

Rémedles B,C

Remedy ﬁ Stakeholder | Weighted Value,
v Multiplication | Multiplication | Native Vegetation
Factor Factor
A 3 18-
B 2 12
C 2 3 3 12
D 2 12
E 3 18
F 1 6




Restore Original Landforms

The landforms in undisturbed areas appear are small dunes. Hall and Goble (2006,
http://redrockgeological.com/pdf/2006_mescalero_sands.pdf) describe these dunes as
coppice dunes that formed in the region after 1880 due to the northern expansion of
Torrey Mesquite (see page 305 of the referenced publication). One can argue that the
presence of mesquite and the coppice dunes is influenced by ranching and farming in the
area. Replacement of dunes at this site is not considered a priority. In fact, one can argue
that a remedy that removes mesquite and the accompanying dues creates an
environmental benefit.

e
" Wiﬁ%h will cause
score of 3. Remedy F

Site
Multiﬁlj%i

Score

Assigned’Value,
Restore Original
Landforms

6

Remedy

Within the hlghlyqedevelopedﬁ“area of Loco Hills, creating large habitat corridors and/or a
landscape with reasor ableﬁonnectmty” is very difficult in the short term. At the site,
however, oil and gas ki elopment to the northwest and northeast is minimal and native
landscape and relativély dense vegetation is present. Restoring the small area of the
release footprint plus the “illegal” caliche road turn-out minimizes the habitat
fragmentation between the northeast and northwest areas of undeveloped land to the
width of the lease road — therefore we assigned a site multiplication factor of 2. Pending
stakeholder input, we assigned a stakeholder multiplication factor of 2. As oil and gas
activity in the area shuts down in 20-30 years, connectivity will become more important
to stakeholders than today.




All remedies are ranked the same for this criterion because this scoring assumes that all
remedies will be equally successful in restoring natural vegetation and soil in which
animals can burrow. All of the remedies received a score of 2, a site multiplication factor
of 2, a stakeholder multiplication factor of 2 and a weighted value for connectivity of 8.

Wildlife
The small area of the historic spill is not a critical habitat for wildlife and restoration of
this small area will have little impact on wildlife, given the existing oil and gas
development in the area. We assigned a site multiplication factor of 1 and a stakeholder
multiplication factor of 1. By assuming that all remedies will s g@@gd, all of the remedies
are ranked equal 2 for the protection of wildlife, all receive asgweighted value of 4.

Social Costs and Benefits
Allocation of Regulatory Review Time

and oversight by the agencies. Thege five remedlesfr CE

‘%.
Assigned Values for Regulatory Rev1ef
Remedy Score \ssigned Value,
Multlpllcatlon ;Regulatory Review
. Factor %;\ Time
- 6
6
6
6
6
4

Forage for leestgck and Multlple Use Access

.The area of the hlstg%?c-*«s 111 footprint is small. During re-vegetatlon the area may be
fenced to prevent grazg,ng and silt fences may be employed to minimize erosion. After 2
years, we believe vegetation can be re-established under all remedies. Therefore the site
and stakeholder multiplication factors are both 1 and all remedies received the same score
- of 2, for a total value for forage of 4 for each remedy.

Impact on Resources

All of the remedies use fresh water for dust suppression during excavation. At the
landfill, we assume that produced water or brine is employed for dust suppression.
Remedy F relies upon the addition of a relatively small volume fresh water after large
precipitation events to flush the salt below the root zone. However, Remedy F also calls



for the creation of a small depression to capture and hold precipitation, which may be
considered a benefit. Because the amount of added water to enhance salt flushing is
small, Remedy F receives the same score as all the other remedies, 2. Water is precious
in the area of Loco Hills and we assigned a site multiplication factor of 3. Because
stakeholders are accustomed to scarce water and the water used and/or saved by the
remedies is small, the stakeholder multiplication factor is 1.

Assigned Values for Impact on Water Resources

Remedy Score Site Stakeholder Assigned Value,
| Multiplication | Multiplication . Impact on Water
Factor Factor 4 "% Resources

ssliesliwl i@}l
[NSRENSREORRGR] O] § O

e,

in this analysis, with a site multiplica atl
functlon of the value of the land relatl

than the cost of any remedy and the site %yltipli% i n{actor wo ld be 1. With respect to
the stakeholder multlpllcatlon factor cost 1sagenerally not*conmdered as a factor by

*low cost remedy can be successful
: 'operator will be more willing to employ the
;hcre environmental conditions warrant. Remedy A is the
ensive and rece es the’ low s}ﬁseore Remedy F is the least expensive and

Stakeholder Assigned Value,
Multiplication Impact on Cost
Factor Factor

A 4
B 4
C 3 1 8
D 8
E 8
F 12

Evaluation of cost in ranking environmental responses is not unique. Kealy and others
(2001) consider cost in their NEBA analysis. Natural Resource Damage Assessments



determine the monetary value of environmental impacts. Habitat Equivalency Analysis is

used to determine how much land a responsible party may purchase to offset the loss of
habitat (ecological service). For a price of $35,000 (the lowest cost remedy) we believe

the operator could purchase ten times the area of impact (i.e. 3 acres) at a location of
nearby “sensitive habitat” selected by the current surface owner.

important factoruaa

Remedies B & Remedies
, Remedy A C,D Remedy F
Sq. ft.footprint of release(s) 10,500 10,500 10,500
Percent of footprint excavated 100% 40% 30%
Ft. deep of 1000 ppm CI 5 3 1
Total cubic feet of impact 52,500 31,500 10,500
ft3/yrd3 27 30
Total cubic yards of impacted soil 1, 944’5“ 350
Expansion factor for soil A5 1.3
Cubic yards for transport 4227528 455
Yards/truck 205y 0
Number of truckloads to landfill 126 <% 0
Approx. cost/yrd excavation (remove SR
and import soil) - $ 4500 $ 45.00
Approx cost/yrd haul to landfill ; ) 3 - $ -
Consulting and Analytical 155?000 00 [$ 15,000.00 | $ 20,000.00
Total Cost ). $ 1095500 00| $ 63,879.31 | $ 35,750.00

S .igen to Rer%‘e'dles C, D and F. Human safety should be the most

Q\agfmultlpllcatlon factor of 3 is assigned for the site and stakeholders.
’ &
Assigned Values for'Huit n Safety
Remedy Site Stakeholder Assigned Value,
Multiplication | Multiplication Human Safety
: Factor Factor
A 1 6
B 2 12
C 3 3 3 18
D 3 18
E 2 12
F 3 18




Summary

Table 3 presents the scoring of all remedies based upon the analysis presented above,
listed from highest scoring to lowest. Remedy A and B are ranked relatively low and
Remedies C, D and E rank highest.

Remedy Total Score of all Weighted Values6°_
C\ "l’na A?‘ 5;\0
D/ A S "“p‘ = -
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