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Final Damage Assessment and Restoration Plan for the Former

Empire ©il Refinery Gainesville Texas

Note to Reader

The Damage Assessment and Restoration Plan DARP s intended to inform members
of the public on the Texas Natural Resource Trustees assessment of the natural
resource injuries and service losses described herein and the restoration actions which
the Trustees have selected to compensate the puplic for those injuries and losses No
substantive comments on the Draft DARP were received by the Trustees during the
public comment period Which ended March 2008 The Trustees therefore present

this document as the Final DARP for the Former Empire ©il Refinery

Executive Summary
This Final Damage AsSsessment and Restoration  Plan DARP has been prepared by

State and Federal Natural Resource Trustees to address natural resources and

services or lost due to releases oOf ocily products and hazardous substances from

injured
the former Empire oil Refinery located in Gainesville Texas Slte The designated
natural resource trustee agencies involved in the development of this document are the

United States Department of the Interior DOI represented by the U.S Fish and wildlife
Service USFWS Texas Commission on Environmental Quality TCEQ Texas

General Land Office GLO and the Texas Parks and wildiife Department TPWD
collectively the Trustees

Located on approximately 200 acres of land northwest of the cjty of Gainesville in
Cooke County Texas the former Empire ©il Refinery Was owned and operated by
Empire il Company from approximately 1916 until the 1930s Empire oOil was

wholly-owned subsidiary ©f ciyy Service Cities and later merged with cities around

1933 They continued refining activities  at the site unwi 1935 n 1982 Occidental

Petroleum Corporation OPCpurchased cities and acquired 95% of cities assets with

the remaining 5% ot cities assets and associated liabilities  pejng Sold to Canadian
Occidental Offshore Production Company COOPCO Through an  indemnity
agreement between COOPCO and OPC OXY USA  subsidiary of OPC assumed the
liability for the former Empire o©Oil site even though they were not tittle holder to the
property

Remnants of the former refinery including '@nK pads and the 50, ot storage pits
containing an undetermined amount of product and waste material femained onsite
after gperations ceased in 1935 n October 2000 the USFWS i conjunction  With other
State and Federal Agencies responded to an gnonymous complaint about the Site
Was during this complaint investigation that 51 waste-coated dead biras and dead
turtles trapped in the ojy Wwastes were observed within the Northern Pit Additional
wildlife mortalities were oObserved in the outer ring of the Northern Pit and included

waste-coated dead pird dead turtle and waste-coated dead raccoon Immediately

south and adjacent to the outer ring of the Northern Pit product sheen was observed in
Pecan Creek Contamination was observed in the grgssiand area immediately adjacent
to Pecan Creek and southwest of the Northern Pit This area appeared t°© be series of

old tank pads and dikes with visual signs of oily product mixed in the soil Investigation
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of the Southern pPit identified seven dead turtles as well as sheens and salt staining of

soils and sediments

On mMarch 21 2001 OXY USA entered into the TCEQ Voluntary Cleanup Program
VCP cCase NO 31325 t remediate the site focusing ON the Northern  Pit firsc to

reduce the imminent threat to migratory avian gpecies and other wildlife Emergency

remediation  of the Northern PitWaS completed by December2001 " conjunction  With
emergency remedial activities at the sijte the Trustees and OXY USA began
discussions regarding impacts to natural resources in 2003 the Trustees made the
initial determination that releases of hazardous substances from the facility into the
terrestrial and aquatic habitats associated with the site had occurred The Trustees
also determined that the releases of these hazardous substances posed direct and

indirect threat to natural resources for which the Federal and/or State Governments

may assert yrusteeship under the  Comprehensive Environmental Response
Compensation and | iapiin, ACt 42 U.S.C sec.9601 et seq the Clean Water Act 33
U.S.C sec 1321 et seq the oil Polluton Act 33 U.S.C 2701 et seq and the Texas
Hazardous Substances spin Prevention and Control Act Wwater Code chapter 26
Subchapter The natural resources potentially affected at the site are the various
terrestrial and aquatic habitats and the associated services provided by these habitats
that have been affected or potentially affected by the contaminants at the site including
but not limited tO surface waters submerged lands sediments wetlands grasslands
upland WO00dS and riparian habitats migratory avian species including Shore bpirds
Colonial water pjgs waterfowl 2aNd raptors wildlife fisheries and other aquatic

organisms

TO tacilitate the assessment and achieve cost effective resolution of natural resource

injuries at the site the Trustees worked with OXY USA and the TCEQ VCP develop
and review site specific data collection and ecological risk assessment Information

collected and developed in this collaborative manner was used as part Of the injury
assessment process After evaluation of the site specific data was completed « was
determined that minimum of 133 acres of constructed enhanced or restored habitat
would be (equired to offset an jhiuries at the Site  This would include minimum of

99.74 acres of wetlands or gquatic habitat 29-17 acres of ypland prairie and 3.55 acres

of riparian bottomland hardwoods

The overal objective of the restoration planning process is to identify restoration
alternatives that are appropriate to restore rehabilitate replace or acquire natural
resources and their services equivalent to natural resources injured Ofr lost as result of

releases of hazardous substances These restoration actions make the public wWhole py

providing compensation for injuries and losses to natural resources Based on

thorough evaluation the Trustees have concluded that primary restoration cqupled with
creation of NEW habitat is feasible and the most appropriate restoration gption for the
services injurea Therefore the enhancement and construction of habitat primary

restoration at and adjacent to the Former Empire ©<il Refinery Site was selected as the

preferred restoration alternative
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Final Damage Assessment and Restoration Plan for the Former Empire

Oil Refinery Gainesville Texas

1.0 Introduction and site Summary

This Final Damage Assessment and Restoration Plan DARP has been prepared by State and
Federal Natural Resource Trustees to address natural resources and services injured or lost
due to releases of oily products and hazardous substances from the former Empire oil
Refinery located in Gainesville Texas Sijite The designated hatural resource trustee
agencies involved in the development ©f this document are the United States Department of
the interior DOl represented by the U.S Fish and wildife Service USFWS Texas
Commission on Environmental ouality TCEQ Texas General Land office (GLQ and the
Texas Parks and wildife Department TPWD collectively the Trustees

The DARP is intended to inform members of the public On the Trustees assessment of the
natural resource injuries and service losses described herein and present the selected
restoration actions to compensate the public for those jnjuries and losses NO substantive
comments on the Draft DARP were received py the Trustees guring the public comment
period Which ended March 2008 The Trustees therefore present this document as the
Finai DARP for the Former Empire oil Refinery Had the Trustees received any substantive

the comment Leriod they Would have been considered i, to

responses during public

finalizing this DARP and summary of the comments and the Trustees responses thereto

would have been included in this rFinai DARP

1.1 Overview of the site and Releases of Hazardous Substances

Located on approximately 200 acres of land within and adjacent to the city of Gainesville in
Cooke county Texas the former Empire ©il Refinery Was owned and gperated by Empire ©il
Company from approximately 1916 unwi the 1930% Empire ©il was an affliate  of Cities
Service Cijties and later merged Wwith cities around 1933 Refining activities continued at the
site untt 1935 1n 1982 Occidental Petroleum corporation OPC acquired Cities and after
reorganizing th® assets subsequently sold stock of the (eorganized cities to Canadian

Occidental Offshore Production Company COOPCO with an of the associated liability As

result of an indemnity agreement between COOPCO and OPC OXY USA subsidiary of
OPC has accepted responsibility for the former Empire Oil Site Gainesville site even though

was not titte holder to the property

The 200 acre property is divided north to south py Pecan Creek an intermittent tributary to the
Elm Fork of the Trinity River Significant ecological features Of the site include large wetland
located in the northeast corner of the prgperty fed py springs and an un-named tributary  to
Pecan Creek The wetland has been enhanced by beaver aciiviy and is of significant wildlife
and migratory bird value Other smaller wetlands were associated with the outer rings of the

large earthen on the north end of the property and ajong the small i 5rian corridors located

pit
along the eastern end of Pecan Creek and the small intermittent creek leading from the former
tank pads to the nhistoric pond The remainder of the site is dominated by maintained

pastureland and has been regularly grazed for cattle production

Page of 24
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P--
Gainesille
El roo e Ptel
Figure Former Empire ©il Refinery Site Gainesvile Cooke cCounty Texas
Remnant refinery Structures on the site consisted of two round earthen and concrete pits and
nine former tank pads The two circular concrete lined storage pits are the dominant features
of the site each approximately 2.9 acres in size and 25 feet deep and had capacity of

340000 barrels 14 .3 million gallons The large pits are referred to as the Northern pPit and the

Southern pitWhich are located at the northern and southern ends of the property Each ;. had
what appeared to be secondary containment ring approximately 90 feet wide and 20 feet
deep While detailed operational records are not available . is assumed that the original

function of these pits WaS to store petroleum base products however products other than

petroleum hydrocarbon material were identified in both the Northern and Southern Pits

The Northern pit had approximately 47000 barrels million gallons of mixed ;, waste
material remaining in .« in 2001 The integrity of the concrete lining of this _, had been
compromised with NUMerous cracks Which allowed substances 1o geep from the , and

contaminate the grassland area immediately to the northwest groundwater beneath and down-
gradient ©f the pix and the wetlands area associated with the outer containment .4 of the
Northern Pit The Southern pijt contained subsurface hazardous materials mixed with oily
products The concrete |ining associated with the Southern it had been breached from aging
and historic demolition activities The outer containment ring ©of the Southern Pit was
incomplete probably due to historic demolition actions and did not exhibit the Same level of

contamination or wetland development as the outer ring of the Northern Pit

Page of 24
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in addition to the two large pits nine oid aboveground tank pads were located across the Site
Six of the old tank pads were located in the pastureland southwest of the Northern Pit Runoff

from the was drained by the un-named tributary that flowed into the historic pond located

pits
on the eastern pgoundary of the Site seventh i was located to the northeast of the Northern
Pit in the |grge Wetland area Subsurface contamination was present in the grasslands

associated with old tank pattery pad sites located west-southwest of the Northern pit and the
old tank pad in the wetlands located north-northeast of the
Northern Pit |Immediately to the east of the site and
Interstate Highway 35 |IH 35 two additional historic tank
pads were uncovered as part of recent construction

activities While not girectly associated with the main site
addressed in this DARP the subsurface contamination

associated with the twoO historic tank pads was removed

and associated with those products were

injuries

considered s part ©of the Trustees evaluation

Contaminants of concern COC associated with the
mixed ocily waste at this Site that have presented both
physical and toxicological injuries to natural resources
include but are not limited tO petroleum hydrocarbons

polycyclic aromatic hydrocarbons PAHS and metals
addition to the aforementioned contaminants other

potentially present but not (., classified hazardous
substances include grganochlorine dioxin furan and PCB
compounds or like compounds Due to limitation of the
analytical methodologies available and the interference

generated by the complex Wasté mixture -classification of

many of the individual constituents within the mixed waste
was difficult or impossible to achieve This has resulted in

number of constituents that may be presenting false

positive detections during the analytical process
Section 4.2 rovides more detailed discussion of these
potential COMPOUNAS  analytical  limitations as well as the

Trustees and OXY USAs agreed evaluation of these

constituents

Figure Observed  wildlife 1.2 Natural Resource |njuries

mortalities oil coated bird

small mMammal tapped in tar on The former Empire ©Oil Refinery WasS in operation from
Box Turtle 1915  until 1935 No active (gfinery operations were

conducted at the site after 1935 The (efinery Was sold to
salvage company i 1941 The owing year 1942 the

Myer family purchased the property for dairy operations

Page of 24
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Remnants of the former refinery including tank pads and the open ©il storage pits containing an
undetermined amount of product and waste material remained onsite after operations ceased in
1935 n October 2000 the USFWS in conjunction with other State and Federal Agencies
responded t© an gnonymous complaint about the sSite i« WaS during this complaint investigation
that 51 waste-coated dead birds and dead turtles trapped in the oily Wastes were observed within
the Northern Pit Additional wildlife mortalities were oObserved in the outer ring of the Northern Pit
and included waste-coated dead pird dead ;e and waste-coated dead raccoon Figure

Immediately south and adjacent to the outer ring of the Northern pit product sheen was observed
in Pecan Creek Contamination was observed in the grassland area immediately adjacent to Pecan
Creek and southwest of the Northern Pit This area appeared to be series of old tank pads and
dikes with visual signs Of oily product mMixed in the soil |nvestigation of the Southern pPit identified

dead turtles as well as sheens and salt staining of soils and sediments

The resuits of the investigation Were provided to the U.S Environmental protection Agency EPA

Region VI Emergency Response Division with recommendation for  emergency clean-up to
prevent the further loss of wildlife resources and potential impacts to human health As part ©f
EPAS investigation of the sjte past property owners and activites were researched Results  of
EPA site history research indicated that OXY USA was the g ientially responsible party and

notification was made On March 21 2001 OXY USA entered into the TCEQ voluntary Cleanup

Program VCP case NO 1325 o remediate the site focusing On the emergency remediation of

the Northern Pit g,g¢ to reduce the imminent threat to migratory avian gpecies and other wildlife

Figure Emergency remediation of the Northern Pit was completed n December 2001
Figure Emergency Remedial Activities Spring/Winter 2001 Northern Pit waste

oil removal B/C Stabilization and removal of waste materials

In  conjunction with emergency remedial activities at the gjte the Trustees and OXY USA began
discussions regarding impacts to natural resources n 2003 the Trustees made the initial
determination that releases of hazardous substances from the nistorical refinery Structures or

facilities fgcilities into the terrestrial and gquatic habitats associated  with the site had occurred

The Trustees also determined that the releases of hazardous substances posed direct and
indirect threat to natural resources for which the Federal and/or State Governments may assert
trusteeship uUnder the comprehensive Environmental Response Compensation and | iapility Act

CERCLA 42 U.S.C sec.9601 et sSe( the Clean Water Act 33 U.S.C sec 1321 et se(q the oi
Pollution Act 33 U.S.C 2701 et seq and the Texas Hazardous Substances gp; Prevention  and

Control Act Water Code Chapter 26 Subchapter The natural resources potentiany 2affected  at

the site are the various terrestrial and aquatic habitats and the associated services  provided by

Page of 24
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these habitats including but not limited to surface waters submerged lands sediments wetlands
grassland upland woods and riparian habitats migratory avian species including shore bpirds

Colonial water pirds waterfowl and raptors wildlife fisheries and other aquatic organisms The

Trustees made further determination that additional assessment of the injuries and restoration
planning were warranted TO facilitate the assessment and achieve cost effective resolution to
natural resource injuries at the sSijte the Trustees worked with OXY USA and the TCEQ VCP o
develop and review sSite specific data collection and ecological risk assessment

13 Authority @and | egal Requirements

The Trustees are responsible for evaluating potential injuries to natural resources and resource

service losses |oguiting ffOM releases of hazardous substances at the site pyrsuant t© Section
107f of CERCLA 42 U.S.C section 9607f the Federal Water pPollution Control Act also Known
as the Clean Water Act 33 U.S.C sSection 1251 et Seq and other applicable federal or state |aws
including Subpart of the National oil and Hazardous Substances cContingency Plan 40 C.F.R
Sections 300.600 through 300.615 and regulations at 43 C.F.R Part 11 which are gpplicable to
natural resource damage assessments NRDA under CERCLA Payment of the cost of actions
appropriate to restore replace ©Or acquire resources or resource services equivalent to those lost

collectively restoration actions is the primary method for compensating the public for injuries to

natural resources The goal of this process s t© make the environment and guplic Whole ging
restoration actions to compensate for resources jnjured or lost that have occurred or may occur in

the future associated with the release

The Trustees have prepared this DARP jointly Each author agency is designated Natural
Resource Trustee under section 107f of CERCLA 43 U.S.C section 9607f As designated

Trustee each zgency is authorized to act on behalf of the public to assess and recover natural
resource damages where natural resources and resource services are injured lost Or destroyed as

result of releases of hazardous substances designated by CERCLA

132 Overview of CERCLA Natral Resource Damage Assessment Procedures

Damages recovered by Trustees for natural resource injuries Or service losses due to releases of
hazardous substances must be used to restore replace Of acquire natural resources or services
equivalent to those 1ost 42 U.S.C sSection 9607f1 The costs of restoration actions are
preferred Measure of natural resource damages under CERCLA

The goal of the ihju, assessment s to determine the effect of the hazardous substances
associated with releases at the site 0N natural resources and services The injury assessment
evaluates the need tpe OfF and scale of restoration actions as well as which restoration

alternatives would provide ecological service benefits comparable to assessed losses This Final
DARP provides the plan developed by the Trustees for restoring ecological services e identifies
and evaluates reasonable range of restoration alternatives identifies the preferred restoration
alternative and includes any changes made due comments received during the public comment
period for the Draft DARP The Trustees have determined that the preferred restoration actions  will

fully compensate for ecological injuries and service losses untl  the system returns to baseline

condition

1.3.2 Restoration Under CERCLA

Restoration actions for natural resource injuries and service losses under CERCLA are

Page of 24
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compensatory in nature and not punitive Primary restoration When undertaken enhances the
return of injured natural resources and services to their baseline condition Compensatory
restoration actions compensate o' resource injuries @nd services losses guring the interim  period

until  recovery to baseline occurs

Removal and remedial actions collectively response actions are conducted or overseen by
various federal and/or state response agencies and focus on controlling exposure to released
hazardous substances by removing neutralizing OF isolating €M in order to protect NUManN heaith

and the environment from the threat of harm Although response actions can reduce the need for

restoration the tWo types of actions are separate and distinct Trustees mgy allow for natural
recovery as an alternative for achieving primary restoration in situations where feasible or cost-
effective primary restoration actions gre not available

The Trustees have concluded that the recommended remedial alternative of stabilization removal
and onsite burial of oily Wwaste materials is effective in eliminating te future risk to ecological
receptors but does not fully Compensate for jnjuries t© natural resources The Trustees further
concluded that compensatory restoration Wwould be required t© compensate for these losses

The scale of the required compensatory restoration depends both on the scale of the resource

and how quickly that resource and its associated services return to baseline Remedial

injuries

actions that facilitate or speed resource recovery reduce interim losses and the compensatory
restoration  rgquired t© offset those losses Resource injuries and service losses caused
implementation ©of remedial actions are also losses that mgy be compensated through appropriate

restoration actions

1.3.3 National Environmental Protection Act NEPA Compliance

Restoration of natural resources under CERCLA which involves federal Trustee agencies must

comply with the National Environmental Protection Act NEPA 42 U.S.C section 4321 et seq and

the Council on Environmental Quality CEQ regulations implementing NEPA at 40 C.F.R Part
1500 The process outlined in CERCLA for NRDA selection of restoration alternatives is

substantially Similar to NEPA and therefore is in compliance with NEPA and the CEQ regulations

This DARP summarizes the current environmental setting describes the purpose and need for

action identifies alternative actions assesses their applicability and environmental consequences
and summarizes Trustee actions taken to facilitate opportunities for public participation in the
decision-making process Based on the previous information the Trustees determined that as
proposed the preferred restoration alternative meets the criteria for Categorical Exclusion from

further environmental assessment EA or environmental impact Statement evaluation  as provided
by the Department of Interior Revised NEPA Implementation Procedures Department of the
INnterior 1996

1.3.4 Public participation

Public review of the Draft DARP is an integral part of the restoration planning process Through

public review the Trustees seek comment on the analyses used to define and quantify natural

resource and service losses and the methods being proposed to restore injured hatural

injuries
resources or replace lost resource services The braft DARP provided the public with current

information about the nature and extent of the natural resource injuries identified and restoration

PageS of 24



Case 4:14-cv-00491-ALM Document 2-2 Filed 07/31/14 Page 13 of 32 PagelD #: 77

alternatives evaluated

The bDraft DARP was made available to the public for 30-day comment period Feb 2008

March 2008 Public notices were provided in both the Texas Register and the Gainesville Daily
Register NO substantive comments were received by the Trustees during the public comment
period Had substantive comment been received the Trustees would have considered these
comments before finalizing the DARP  Since no substantive  comments were received by the
Trustees the Trustees present this document as the rinai DARP  for the Former Empire oil
Refinery. Public review ofthe Draft DARP was consistent with an applicable laws and regulations

that apply to the natural resource damage assessment process

2.0 AFFECTED ENVIRONMENT

The former gmpire ©il Refinery is located
on  approximately 200 acres in northwest o- -
Gainesville Cooke County Texas set in I_fO

the Cross Timbers and pPrairies Ecological

Region of Texas at the intersection of the
Ec-Region

East Cross Timbers Fort Worth Prairie 121 s

and West Cross Timbers sub-region

Diggs et al 1999 Figure The
terrain was historically dominated by
mostly treeless vegetative communities
characterized by gently sloping flat surface

features with thin soiir OvVer hard |ayers of

resistant limestone and vast tall-grass

native prairies Sparse riparian and

wetland communities are primarily

restricted to the major waterway and Figure Former Empire ©<il Refinery Site
potholes Ecological Region

Extensive modification due to farming livestock grazing and development and urban sprawl has
degraded ~ MOSt of the nistorical  prairie grasses ' this region The former Empire ©il Refinery
Site ' Was historically combination between [ ,iie and intermittent sStreams and creeks Since
the closure of the former gmpjre ©il Refinery the site has been 4y, Used as pastureland
The grassiands have become pignhy modified with commercially Viable grass crops While the
riparian habitat has expanded and developed into more complex Wwetland structure as result
of old berms dikes and road construction Modification has resulted in more diverse habitat
utilized by wide range of wildlife and bird species Figure The sites strategic location
along both the eastern and western migratory bird flyways as well as the increase in available
wetland habitat have made this site an ideal loafing ground for migratory waterfowl species and
over-wintering shoreline birds in addition to various avian species beaver bobcat and other

various small mammals repties a@Nd amphibians have been observed at the Site

Page of 24
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Figure l-ormer Empire ©Oil Retinery Site |nset May 2002 Inset Circa
1940

3.0 INJURY AND SERVICE LOSSES DUE TO RESPONSE ACTIONS AT THE sITE

Response actions are conducted by potentially responsible parties PRP EPA or state
response agencies and focus on controling exposure to released hazardous substances by
removing neutralizing ©OF isolating them in order to protect human health and the environment
from the threat of harm Response actions are  geparate and distinct from the damage

assessment process However at times response actions can cause additional to

injuries
natural resources When such injuries result from response actions the additional injuries are

included  in the damage assessment 43 C.F.R section 1115

The Trustees have reason to believe that the response actions undertaken during the event did
not prevent remedy or compensate for any potential injuries to oOr losses of natural resources
under their jurisdiction The Trustees have concluded that there is compensable injury

resuiting from the regponse actions taken

4.0 INJURY AND SERVICE LOSS EVALUATION

This section describes the potential injuries and quantifies the potential ecological service
losses caused by the releases of hazardous substances from the Site i« begins Wwith an
overview that describes the Trustees assessment  strategy The remainder of the section
presents the results of Trustee assessments for the specific resources affected by the releases
from the site including the approaches used to determine potential injuries and quantify

potential service losses

Page of 24
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a.1 Assessment  girategy

The goal ©f this assessment is to determine the nature and extent of to natural

injuries
resources and to quantify the resulting resources and services lost For this sijte the Trustees
have pursued cooperative assessment  gpproach that is closely linked to the gmergency
response actions at the Site ThiS integration is advantageous because much of the data
needed for the emergency response are useful in evajuating  injuries The jntegrated approach
permits data sharing resuilting in time and/or cost ggvings Moreover integration explicitly
recognizes that response action decisions and NRDA primary restoration decisions are

interdependent Remedial decisions can affect the amount and type ©f primary restoration

required at the Site Thus the jhtegrated approach promotes efficiency in the overall process

This assessment Was designed for injury assessment and restoration planning to occur in

parallel an approach that is termed restoration-based approaoh Under restoration-based
approach the focus of the assessment is ONn quantifying the injuries and/or losses in natural
resources and services in ways that facilitate identification and scaling of restoration alternatives

that will provide to the public the same |evel type and quality ©of services that were lost This
restoration-based assessment approach is consistent with DOI regulations which allow
restoration planning to be included as part of the Assessment Plan phase where available data

are sufficient to gupport Cconcurrent development of assessment and restoration planning 43
C.F.R section 11.31

This  jnjury assessment process OCCUIS in two stages injury evaluation and resource and
service loss quantification The Trustees utilized soil sediment ground and surface water data
collected as part of the remedial investigation and scientific literature to evaluate potential  injury
to resources Based on information from these sources and with an understanding of the

function of the ecosystem present at the Sijte the Trustees were able to evaluate to

injury
natural resources The Trustees considered several factors When making this evaluation

including but not limited tO

natural resources and services of concern
evidence . gicating exposure pathway and injury

mechanism by Which .., occurred

type degree spatial and temporal extent of jnhjury and

types ©f restoration actions that are appropriate and feasible
For each resource category either group ©f organisms ©r habitat type potentiay affected
the Trustees determined whether gn injury IS likely to OCCUI or has occurred identified the
nature of the jhjury and identified pathway linking the injury to the Site in order to undertake
this offore  an understanding ©f the contaminants resent at the site is pecessary The
evaluation of the contaminant of concern is described in the next section With an
understanding of the contaminant « is possible to evaluate those resources that could be
adversely  affected
4.2 Contaminant of Concern
Contaminants of concern associated with the mixed ;, waste at this site that have presented
both  physical and toxicological injuries t© natural resources include but are not limited tO

petroleum hydrocarbons polycyclic aromatic  hydrocarbons PAHS and metals Petroleum

hydrocarbons and PAHS are Known carcinogens @nd can be pighly toxic in an aquatic

Page of 24
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environment PAHS are organic contaminants that tend to adsorb to pariiculates and
sediments PAHS can biocaccumulate but do not tend to piomagnify because PAHS are ,piaiy
metabolized Eisler 1987 PAHS Lre not very Soluble in water and have strong  affinity for

particles in aquatic SYyStems particularly fine particles With high organic content Fine particles
containing PAHs e easily transported downstream with o evailing water currents The PAHSs
With high solubility sSuch @S naphthalene may remain dissolved in surface \yater While those
with  lower o ubility &'  jikely t© form associations with  colloidal material or suspended

particulates Hence PAHS are commonly associated — with suspended  particulates i aquatic

systems While PAHS associated with  syspended particulates may be  photochemically

degraded biodegraded transported to other greas and jncorporated into gquatic  biota
deposition and consolidation with bedded sediments opably represents one of the most
important €nvironmental fate processes for this class of compounds Hence sediments

represent the major environmental sink for these compounds

Water-borne  PAHS can be ,cutely lethal to invertebrates fish and amphibians long-term

exposure to sub-lethal levels can impair survival growth and reproduction Similarly exposure
to sediment-associated PAHS can adversely affect the survival growth and reproduction of
benthic invertebrates Fish investigations have shown that exposure t° PAH contamination can

induce  ortality and variety ©Of internal  and external abnormalities Sediments  pheavily

contaminated with industriai  waste PAHS have girecty caused increased body burdens and
increased frequency of liver neoplasia in fishes Ejgler 1987

Metals differ from other toxic contaminants in that

potentially they &r® naturally present in the

environment Metals  may be found in soil sediments surface waters and oceans proughout
the world as result of various geologic and Weathering processes Although some metals may
be noted as essential elements an metals can pose risk of toxicity at given concentration

due to their reactive nature Rainbow 1996 Metals may be potentially toxic in both elemental

form or When chemically combined with other elements or chemicals t© produce complex
compounds Linder et al 2000 The EPA has identified 17  priority metals commonly
associated with  jndustrial waste Sites that pose potential risk to both human health and the
environment EPA 2005 These metals include gluminum antimony arsenic barium
beryllium cadmium chromium cobait copper iron lead manganese nickel selenium silver

vanadium and zinc Exposure to these metals is driven by their route of

bioavailability
exposure and the duration of exposure Although specific effects are metal or compound
specific in MOSt cases metals affect piological organisms similarly In general metals or metal
compounds attack multiple systems of an organism and the targets for toxicity are specific
biochemical processes and/or Mmembranes of cells and organelles The toxic effect usually
involves an interaction between the free metal ion or metal compound and the toxicological

target €.Q the metabolism of the toxic metal mgy be similar to metabolically related essential

element

in addition to the aforementioned contaminants series of other potentially present but not sy

classifiable hazardous substances were noted guring laboratory analysis Of the waste materials

found onsite Due +to the limitation of the Lnaiytical methodologies available and the
interference generated by the complex waste mixture classification of many of the individual

constituents within the mixed waste was difficult  or impossible t© achieve This has resulted in

number of constituents that may be presenting false positive during the analytical process
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Some of the unclassifiable constituents may have included organochlorine dioxin furan and
PCB compounds or ike compounds Given the complex nature of the mixture time cost
analytical limitations and relatively confined distribution of waste materials onsite as well as the
association with more readily identifiable contaminants i« was determined that further
refinement of the contaminants in the waste mixture was unwarranted The nature and extent
of the contamination was assumed two be commingled @and thus was based on the more recadily

identifiable  metal and PAH compounds identified in the waste mixture

4.3 Injury Determination and oQuantification

in order to determine and quantify injuries t© natural resources that potentially or actually
occurred at the sijte the Trustees used an integrated approach incorporating data from the
remedial site  jhvestigation site  surveys computer aided  gpalysis tools literature  and

professional judgment From this information the Trustees were able to quantify the amount of
compensatory restoration required t© offset lost use of ecological Services provided py the
various habitats and associated services onsite Compensation for interim lost US€ | oguiting
from nistorical releases of hazardous substances remedial actions and post-removal conditions

in the creek riparian Wwetland and upland areas were considered as part of this evaluation

site  guyrveys conducted by the Trustees were used to document the habitat types present
extent of visual contamination and observed wildlife mortalities onsite AS previously noted
wildlife mortalities included turtles small Mmammals and birds The site surveys also
characterized the habitat types present onsite j.e riparian wetlands grassland e€tC as well as
observable areas of contamination Using global positioning equipment impacted areas and
habitats were mapped using ArcView geographic information gystem Figure This

information allowed the Trustees +to evaluate or actual impacts to the various

potential

communities found at the sijte and Was incorporated into the habitat equivalency analysis

Waste materials from the historic operations at the site were evaluated as part of the remedial
investigation and considered as gt of the Trustees evaluation of the Site As discussed in
Section 4.2 the complex nNature of the waste materials made complete classification of an the
contaminants present impossible ©' impracticable However given the known toxicity ©f some

of the potentially present contaminants and the degree ©f uncertainty associated with not

fully
classifying the waste materials onsite method  for gdequately characterizing the potential

impacts from these compounds WaS necessary After gyaluating the classes of oientially
present compound the Trustees determined that ir reasonably conservative assumptions were

maintained throughout the evaluation of impacts to natural resources and any remedy selected
for the cleanup that reasonable level of protection to the environment and Trustee resources
could be maintained For example when evaluating impacts from various constituents more

weight would be placed ON selecting protective cleanup levels that approached the no observed
adverse effects level NOAEL or remedial option that returned sSite conditions to packground

contaminants levels " maintaining this level of conservatism the Trustees are confident that

appropriately protective cleanup 'evels and the compensatory restoration project discussed

herein  would compensate for lost natural resource Services
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The  remedy selected was also
considered as part of the evaluation
of injuries associated with the Site

The Trustees worked with OXY USA
and the TCEQ remedial division  to

minimize impacts of the selected

remedy on natural resource services Former empre ' Refinery Mo
Classification and site Boundries

As part of the evaluation the

Trustees considered various remedial

options and the | ,iential interim

losses to services that these

existing

actions may have had at the Site o Cimsifitaton
s open vate
i this h | allowed OXY Tpdnonind KbnninPnod
Using methodology P
taosns odhe  Onl.d o po
USA and the TCEQ to select the ‘ o
e nej .
most appropriate remedy that snol Und o and
produced minimal interim losses to
ecological services while cost

effectively eliminating hazardous

. Fi r Habitat desi ti for the Former Empir
substances onsite gure esignations pire

Oil Refinery Site

The information collected as part of the site investigation and remedial actions was used to
determine the compensatory restoration required to offset the lost USe of ecological services
provided by the various habitats and associated services onsite Compensation for interim lost
US€ resulting 'OM historical  and post-removal conditions in the creek as well as the clearing ©f

vegetation to enable the removal action were calculated combination of

riparian utilizing

Habitat Equivalency Analysis HEA and estimated habitat restoration costs The

principal
concept underlying this methodology ‘s that the pyplic ¢an be compensated for past and future
losses of natural resource services through habitat replacement project that provides resource
services of at least the Same level and type as those lost HEA characterizes the reduction of

natural resource services associated with the release of oily Waste products to the environment

over the time required for the lost services to recover to pre-release levels The concept of

services refers to those functions natural resource provides to the habitat and its associated
biotic  components as whole As previously noted the inputs for the HEA were based on
observations and mMeasurements taken during the site investigation as well as the best

professional judgment of technical gxperts HEA 1995 HEA < an appropriate tool for this

case since the primary category of lost services pertains to the ecological functions of the
area rather than human uses feasible restoration/habitat creation projects exist that provide
services comparable to those |ost and « represents cost effective method for assessing

damages that relies 0N existing information and the best professional judgment oOf quailified
biologists rather than costly site-specific studies more complete description of the HEA

method is provided in Section 6.1 and Appendix

5.0 RESTORATION ALTERNATIVES

The overan objective of the restoration planning process is % jdentify restoration alternatives
that are gppropriate to restore rehabilitate replace ©' acquire natural resources and their
services equivalent to natural resources jnjured Or lost as result of releases of hazardous

Page 12 of24



Case 4:14-cv-00491-ALM Document 2-2 Filed 07/31/14 Page 19 of 32 PagelD #: 83

substances These restoration actions make the Luplic Whole py providing compensation  for
injuries and losses to natural resources The restoration planning process has two components
compensatory restoration and primary restoration Compensatory restoration is any action
taken to compensate for interim losses of natural resources and services pending return  of the
resources and their services to baseline level In contrast primary restoration actions are

actions designed to return injured resources and services to their baseline levels

in accordance with NRDA regulations the Trustees developed appropriate restoration
alternatives and selected the preferred alternative to address resource injuries and losses of
services The Trustees rirst identified and evaluated general alternatives cgpable ©f serving as
primary and compensatory restoration for the ;hjyreq natural resources and/or services As pad
of the effort to develop general restoration alternatives the Trustees consulted with local
scientists  and state zgency personnel t© get their perspective on the benefits and ¢cgsibility ©f
various types ©of restoration alternatives These efforts were important " assisting the Trustees
in identifying projects that are potentially feasible have gyong net environmental penefits and
meet restoration requirements *© compensate for injuries resulting 11OM the Site General
alternatives considered by the Trustees included no action creation of habitat restoration of
habitat and preservation of high qualy habitat

existing

Some restoration alternatives considered py the Trustees would provide similar resources

and/or services to those injured while other alternatives would compensate by providing

comparable resource €nhancement The Trustees ,icterentially S€€K to restore niureq natural
resources in-kind @_ Qg create new wetlands to compensate for lost wetland fynction and in
the geographical vicinity affected while \working to Maximize ecosystem benefit benefit to

human uses of the environment gych as fisheries and cost-effectiveness of restoration as

whole However in-kind restoration is not always possible or feasible or may not otherwise fit

the restoration selection criteria and in those jnstances €enhancement Oor acquisition of

alternative resources that provide similar  gcological benefits may be appropriate Finally
increased benefits and improved cost-effectiveness may often be obtained by addressing
several jhiureq resources and/or services or classes of jnjury With single restoration project
The cooperative assessment approach used at this Sijte e€enabled the Trustees to cost
effectively integrate into the remedial decision-making process Working cooperatively through

the remedial process the Trustees OXY USA and the TCEQ VCP evaluated various
restoration alternatives that could be incorporated with the preferred remedial action at the Site
While the preferred remedy was agreed to Mminimize impacts On natural resource services the
Trustees have concluded that the preferred remedy Wwould result in further impacts to natural
resource services at the site and extend the period oOf time required for natural resource
services to return to their baseline condition without further primary restoration actions The

scope of this rFinai DARP addresses both primary and compensatory restoration alternatives

Table s-1 contains the iist of general restoration alternatives considered py the Trustees and
identifies those selected as preferred pursuant to the Trustees evaluation of restoration
alternatives in Section 7.0 The logic for selecting alternatives that provide different resources

or services as compensation is described in detail in Section 52
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Table 5-1 General

Resource/Service

Injured
Aquatic Wetland
Riparian Bottomland
Hardwoods
Upland Prairie
Notes
Preferred Restoration
5.1 Selection Criteria
Once reasonable

the Trustees to

the following

The cost to carry out the aiternative

factor in evaluating

the project Factors

alternatives include

may

equipment  acquisition

complete project and the
program does increase
Component is considered
important

The extent

objectives

Restoration

Alternatives

range ©f restoration alternatives

identify the preferred

restoration
that can

project

the cost of

to which each

in compensating for

Alternatives Considered for Each

Injury

compensatory Restoration Alternative

NO compensation
Wetland Restoration

Wetland

creation

Wetland Restoration Creation

Acquisition Preservation of Wetland

No  compensation

Riparian/  Bottomland Hardwoods Restoration

Riparian Bottomland Hardwoods creation

Riparian Bottomland Hardwoods Restoration Creation
Acquisition Preservation of Riparian Bottomland Hardwoods

No  compensation

Upland Prairie  Restoration

Upland Prairie Creation

Upland Prairie Restoration Creation
Acquisition Preservation of Upland Prairie

identified in Section 52 are in bold

is developed the NRDA regulations require

restoration alternatives based on certain  criteria including

The benefits of project relative to its cost are major

alternatives N addition the Trustees consider

the total cost of

affect and increase the costs of implementing the restoration

timing access to the project site for example with heavy

state or federal permits and acquisition of the land needed to

potential  tiability 1TOM project construction Although monitoring

an alternative the presence of an adequate monitoring

positive auribute  because documenting project performance is

alternative is

expected to meet the Trustees goals and

interim losses The iimary goal ©f any compensatory

restoration project s '© provide level and guaiy ©f resources and services  comparable t©
those lost Thus the apility Of the restoration project to provide comparable resources and
services is an important consideration Specifically the Trustees consider the potential relative
productivity ©f restored habitat and whether the habitat is pejng created or enhanced Habitats

that would be constructed

thus would not rank as high

overlying contaminated

with or on contaminated
in the evaluation

sediment

sediments win fewer benefits and

provide

process ' habitat is created from clean sediment

thus isolating the contaminated sediment then habitat
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created would provide similar level of services to clean habitat Additionally the isolation

of the contaminants would be positive effect Finally future site management issues and the

opportunity for conservation easements are also considered because they can influence the
extent that restoration action meets objectives

The likelihood of success of each ailternative The Trustees consider technical factors that
represent risk to either the success of project Construction or the |gng-term viability ©f the
habitats involved For examp|e high rates of subsidence at project site gre considered risk
o |ong-term existence of constructed habitats Alternatives that are susceptible to future
degradation or 10Ss through CONtaminant releases or erosion are considered less viable The
Trustees also consider whether difficulties in project implementation are jikery and whether |ong-

term maintenance of project features win be pecessary and/or feasible  sustainability of given
restoration action is measure of the yulnerability to natural or human-induced factors following

implementation and the need for future maintenance actions to achieve restoration objectives

The extent to which each alternative win prevent future injury as result of the release
and win avoid collateral injury as result of jmplementing the alternative For example
the possibility of the project Site peing contaminated is considered as is the potential for use of
contaminated gredged Ssediments in the prgject The isolation of the contaminants under less
contaminated material would be considered positively Compatibility of the project with the

surrounding land yse and potential conflicts with any endangered species are also considered

The extent to which each alternative benefits more than one natural resource or service
This criterion addresses the interrelationships among natural resources and between natural
resources and the services they provide Projects that provide benefits to MOre than one
resource and/or service yjeld More benefits For example certain types of marsh restoration
projects could improve fish habitat such that recreational users experience higher catch rates
Although recreational benefits are not explicitty ©valuated in this DARP opportunities for
restoration alternative to provide these added benefits are considered positive feature of the

alternative

The effect of each alternative OoNn public health and safety Projects that would npegatively

affect public health or safety are not appropriate

The regulations give the Trustees discretion to prioritize these criteria and to use additional
criteria @S appropriate For this Sijte the key criterion  for the Trustees was the second in the iisc
because . is the criterion that MOSt (o, indicates whether the goal ©f making the public
whole from losses resulting from the release is met The Trustees also  recognized the
importance of public participation in the restoration planning process as well as the gcceptance

of the projects by the community Alternatives that are complementary With other community
development plans/goals are considered more favorably The Trustees also considered public

access and recreational opportunities provided by project &S positive attributes

5.2 Evaluation of Restoration Alternatives
Based on thorough evaluation of number of factors including the criteria listed above the
Trustees have selected the preferred restoration alternative for compensatory restoration of

injured natural resources and/or services Table 5-1 The Trustees have concluded that
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primary restoration coupled With creation of NeW compensatory habitat is the most gppropriate

restoration option for the services injured Information supporting the Trustees selection of
restoration alternatives is provided throughout the remainder of this section N compliance Wwith
CERCLA and NEPA the bDraft DARP was presented for public comment and review

Comments received py the Trustees were evaluated and incorporated into this Final DARP as

appropriate

pol NRDA regulations require the Trustees i evaluate the NO Action arernative Which for
compensatory restoration equates to NO Compensation Under this alternative the Trustees
would take no direct action to obtain compensation for interim losses pending recovery
associated  with the j,i,ceq resource and/or service in question Using ™IS injury determination

the Trustees determined that compensation for losses of Sservice is required for the types o©f

interim losses due to the release of hazardous substances to the environment While natural
recovery would occur over varying time scales for the various injured resources the interim
losses suffered would not be compensated under the no-action alternative In addition the

Trustees have determined that the nature of the remedy Wwould not allow an of the previous

services provided to return to baseline and therefore « is appropriate to consider primary
restoration as an alternative for injuries 1he Trustees have determined that the NO action
alternative i.e NO compensatory restoration is NOt preferred

6.0 SCALE OF RESTORATION

Sections and addressed the to natural resources and services from site

injuries

contamination The injuries are the primary and interim losses that occurred from the release

and remediation of hazardous substances at the Site n  Section the compensatory
restoration alternatives were identified and evaluated The evaluation of restoration alternatives
resulted in the Trustees selecting construction and restoration as the appropriate first priority for

primary and compensatory restoration for natural resource damageS

The focus of this section is the determination of the size or scale of the restoration action The

scale of the restoration action should be that Which provides the value 1o j,g¢ offset the value of

the losses The process ©°f determining the size of restoration is called restoration gcaling

Restoration scaling requires framework for quantifying the injury or losses and for guantifying
the benefits of restoration SO the losses and benefits can be compared The Trustees used
information gained from remedial and site jnvestigations and HEA as the framework for
quantifying losses and benefits The process ©f scaling using HEA +for this DARP s

summarized below

6.1 Description ©of Habitat gquivalency Analysis

HEA s an approach to restoration  gcaling that has been used gyccessfully for scaling
restoration actions at number of locations in Texas and around the Unites States Losses are
quantified as lost habitat resources and services The restoration projects are to provide
comparable habitat resources and services The scale of the restoration projects is that which
provides equivalency between the lost and restored habitat resources and services Restoration
habitat of the same type quality anNd of comparable Value should be provided to compensate

for the resource and service losses SO that the total losses equal the total restoration benefits
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The HEA requires the development Of injury parameters to quantify 'ost habitat resources and
services The parameters needed to estimate losses include the area of habitat jnjury the
degree ©f injury Within that habitat and how that degree ©f injury changes over time The
degree Oof injury s determined by the condition of key or representative resources or services in
the habitat for example primary production or macrofaunal density The losses are quantified
by year as lost service gcre-years where service gcre-year is the loss of one acre of habitat

and its resources and services for year

Because the losses occur in different time periods they are not directly comparable People
place More value on the use oOr consumption of goods and services in the present rather than

postponing their use Or consumption to Some future time To make the losses that occur in

different time periods comparable discount factor is gpplied t the losses to determine
discounted service acre-years DSAY5 n general HEA s technique that balances debits
habitat loss or other injuries that have occurred as result of releases of hazardous

substances against compensatory credits pgpitat restoration projects and uses discount

factor to account for the difference in time that the restoration services are delivered

Other parameters are npecessary to  quantify the benefits of restoration actions in HEA They
include Wwhen the habitat restoration action begins the time wunai  the habitat ,rovides full
services the level of services provided between the time when the restoration action begins and
when . provides full services and the relative services of the created or enhanced habitat
compared to the nhjured habitat before the jnjury These parameters along With the size of

restoration action and the discount rate define the DSAY benefits that resuit from restoration
action The task is to determine the size of the restoration action such that the DSAY benefits

just offset the losses

To simplify the assessment for the sSijte the Trustees normalized all jnjuries t© three habitat
types Wwetlands riparian/bottomland hardwood prairie SO that to the extent pgssible injuries
could be proportioned to specific habitat type that would be created or enhanced o provide

compensation

6.2 Interim LOSS of Habitat Function

The Trustees assessed resulting from the release of hazardous substances into the

injuries

environment from the Site AS discussed in Section 4.3 the Trustees identified three primary

categories of injury at the Site These included hjuries t© aquatic/wetland riparian/bottomland

hardwoods  and upland prairie COMMunities Data collected py, the Trustees OXY USA and
TCEQ during the remedial investigation and supplementary investigations Were reviewed as
sources of information Injuries Wwere scaled based on the number of acres affected the
estimated level of services at the time of the jnhjury number of months or years ©f impact and
how many months  or years " T ecovery can be achieved Injuries  Were  reported as

DSAYS for each community type and were then converted to an appropriately scaled gcreage

for construction or restoration of the specific habitat type summary of the injury and

restoration  parameters and values are provided in Appendix
AS part of the iy evaluation the timing and implementation of the remedy and potential

restoration project were considered Since habitats on the site matured or were altered over

time these changes were considered as well For example activities unrelated to the  cfinery
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operations resulted in the creation of new wetlands in the northeast corner Of the property

While this habitat did not exist during the operation of the facility the function of this wetland
was impacted by contaminants of concern from soils in and around old tank pads that were
subsequently inundated when the wetland was created Using historical aerial photographs and
Site and regional information that was available the Trustees estimated the duration or
inception Of existing ©Or NEW and old habitat types and adjusted the HEA accordingly Habitats
that Were present during OF post refinery operations that were altered or removed from the site
are referred to as Historical and are referenced as such in the HEA tables in Appendix

While ,juries were evaluated for specific habitats within

category or historical presence all
injuries Were summarized  within the three rimary habitat

categories i.e aquatic/wetland
riparian/bottomland hard  wo00dS upland/prairie to facilitate restoration planning After
evaluation . was determined that minimum of 133 acres ©f constructed enhanced or restored

habitat would be (gquired to offset al jnjuries at the Site Table 61

provides summary of the
minimum number of acres

required t© offset ecological service losses for each habitat type

Table 6-1 Minimum acres required for compensation ©f lost natural resource services

Habitat Type to be created Acres

Aquatic Wetland 100
Upland Woods Riparian
Up|and Prairie 29

Total 133

7.0 Evaluation of Restoration pigject LoOcation

AS described above the overall objective of the restoration process is to make the environment

and public whole for injuries to natural resources and/or service 10Sses osuiting from the

releases at the Site TO mMeet that objective the benefits of restoration actions must be related
or have an appropriate nexus to the natural resource injuries and losses from the site The

relationships that Mmust be considered include the following

Equivalency of created or enhanced resources or services to those affected or

potentially affected by the hazardous substance releases and

Potential for restoration at or near the area where natural resource hjuries/service

losses occurred

To achieve this fundamental objective the Trustees determined that the preferred restoration

alternative must have an ecological and geographical relationship to injured resources and
lost services Furthermore CERCLA requires the Trustees to consider primary restoration
when feasible and cost effective The Trustees approached restoration planning Wwith the view

that the ;jureq Natural resources/lost services are part ©f an integrated ecological system and

that Pecan Creek and the EIm fork of the Trinity River in Cooke County Texas represents the

Page 18 of24



Case 4:14-cv-00491-ALM Document 2-2 Filed 07/31/14 Page 25 of 32 PagelD #: 89

relevant geographical area for restoration actions Areas outside of this are considered less

geographically relevant for restoration alternatives

7.1 Project Alternatives Analysis

in  Section 5.0 the Trustees evaluated various  options for restoration of j,j,ries to nNatural
resources and determined their tcasibility aSs per CERLA The Trustees concluded that primary
restoration with enhancement and construction of additional habitat is both feasible and
appropriate for the compensation of lost natural resource services Furthermore sufficient

space and habitat exist within the boundaries of the site to accommodate additional

compensatory restoration  through construction and enhancement onsite  Since rimary

restoration at the site is the preferred restoration methodology is the MOSt Hroximal t© the jhjury

and would compensate for those services (jecty impacted at the gjie the Trustees have

determined that po further evaluation of offsite restoration alternatives is warranted

7.2 Preferred Restoration Alternative

The enhancement and construction of habitat primary restoration at and ggjacent to the

Former Empire @il Refinery Site are the preferred restoration alternative The Trustees working

in  conjunction with OXY USA and the TCEQ developed restoration 554 that would be

mutually beneficial to the remedial actions at the site and the need to restore and compensate
for jnjuries t© natural resources
Compensation for these ,j,ries
requires minimum of 99.74 acres
of wetlands 3.55 acres of

riparian/bottomland hardwoods and

29.17 acres of upland prairie
rorluer jupure J!' Reliner restoration as described in Section
Proposed Restoration site T d

6.2 o accommodate both

4.bh$dOp

restoration and remedial actions at

site Boundries

the sijte . was determined that
s boundry
FormerRefinerySe approximately 99 acres of the
AddtionaRestcraonPropeily former refinery Site along with an
ProsedRestionte additional 43 acres owned py, OXY

USA adjacent to the property Would
o be included as . of the proposed

025 . restoration Figure

Figure Proposed restoration property

The restoration site would be divided into segments py habitat (ype and restoration actions
Segment through would  provide aquatic and wetland habitat services while Segment

would enhance and construct isarians bOttomland hard woods and SegmentS would g ovide
for lost ypland prairie Se€rvices Figure shows the conceptual design encompassing the
various habitat (ypes the project WOUld provide Segments through would consist of the
construction of series of depressions berms dikes and dams to enhance water retention and
foster wetland development The goal ©of construction at Segments through is o develop

mosaic of gpen water wet and moist soils that gypport variety ©f submerged and emergent
aquatic vegetation Segment would focus enhancement efforts along the existing Wet

Page 19 of 24



Case 4:14-cv-00491-ALM Document 2-2 Filed 07/31/14 Page 26 of 32 PagelD #: 90

weather drainage in the central part of the Site In this Segment existing riparian habitat would
be augmented with additional native trée gpecies and water features to promote more diverse
habitat Segment encompasses not only the restoration of native prairie lands but is integral
the selected remedial alternative n Segment the former Northern Pit and outer dike
would be used to place stabilized materials from the Southern Pitand tank pads An approved
cap ©over this structure would then be augmented with native prairie grassland species © help

prevent ©rosion while enhancing native habitat and plant species diversity

The Trustees have evaluated the existing habitat space and remedial actions and concluded
that the primary restoration pioject at and ggjagcent to the Former pmpjre ©il Refinery Site
Gainesville Texas is feasible This project Wil provide comparable ecological services to those
injured  provide enhancement of those services directly impacted by the site and gain
additional ecological benefits similar to those ihjured from the enhancement and construction of
additional habitat at the Site In addition since this project could be implemented ™ conjunction

with ongoing remedial  actions cost gayvings and increased chance of success jmprove the cost
effectiveness and timely implementation of the restoration action The Trustees have therefore

selected mixture of primary and compensatory restoration at and adjacent to the site as the

restoration alternative

Figure Conceptual design for the Former Empire ©il Refinery Site restoration project
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Appendix Habitat gquivalency Analysis Information Used in this Assessment
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Table A-l Habitat Equivalency Analysis Assumptions

HEA Inputs Injury

Restoration Scenario
Summary old Tank
Pads
Injury Restoration Input Values
Area_Injured_acres 12.10
Base_Year 2002
Initial_Year_of_Injury 1935
End_of_|I_Recovery_Phase 1942
End_of_2_Recovery_Phase 2002
End_of_3_Recovery_Phase 2005
End_of_4_Recovery_Phase 2005
End_of_5_Recovery_Phase 2005
End_Recovery_Period 2005
o Level  of iy 20.00
End_of_|_Recovery_Phase_Injury 20.00
End_of_2_Recovery_Phase_ Injury 5.00
End_of_3_Recovery_Phase_ Injury 0.00
End_of_4_Recovery_Phase_lInjury 0.00
End_of_S_Recovery_Phase_Injury 0.00
Area_Restorationacres 1.00
Ratio 3.00
Base_Restoration_Year 2002
InitiaL Year_of_Restoration 2006
End_of_i_Restoration_Phase 2015
End_of_2_Restoration_Phase 2305
End_of_3_Restoration_Phase 2305
End_of_4_Restoration_Phase 2305
End_of_S_Restoration_Phase 2305
End_Restoration_Period 2305
InitiaLLevelLof_Restoration_Se 0.00
End_of_1_Restoration_Phase_Serv 90.00
End_of_2_Restoration_Phase Serv 90.00
End_of_3_Restoration_Phase_Serv 90.00
End_of_4_Restoration_Phase_Serv 90.00
End_of_5_Restoration_Phase_Serv 0.00
Result Summary
TOtaLDSAY_Loss 410.34
Total_DSAY_Gain 72.31
Total Acers 5.67

Terrestrial

Terrestrial
Modified

Grass

115.73
2002
1935
1942
2002
2005
2005
2005
2005
10.00
7.00
2.00
0.00
0.00
0.00
1.00
3.00
2002
2006
2015
2305
2305
2305
2305
2305
0.00
90.00
90.00
90.00
90.00

0.00

1474.70
72.31

20.39

Adquatic

Pit

2.43
2002
1935
2002
2003
2005
2005
2005
2005
50.00
50.00
15.00
15.00
15.00
15.00
1.00
0.00
2002
2006
2010
2035
2035
2035
2035
2035
0.00
80.00
8000
80.00
8000

0.00

262.3

12.81

20.47

Agquatic

Pecan

Creek

2.64
2002
1935
2002
2003
2005
2005
2005
2005
20.00
10.00
5.00
0.00
0.00
0.00
1.00
4.00
2002
2006
2010
2035
2035
2035
2035
2035
0.00
80.00
80.00
80.00
80.00

0.00

93.92
51.25

1.83

Aquatic

Pit

2.08
2002
1935
2005
2005
2005
2005
2005
2005
50.00
50.00
50.00
50.00
50.00
50.00
1.00
0.00
2002
2006
2010
2035
2035
2035
2035
2035
0.00
80.00
80.00
80.00
80.00

0.00

226.2

12.81

17.65

Aquatic
Stock

Tank

0.47
2002
1935
2005
2005
2005
2005
2005
2005
5.00
0.00
0.00
0.00
0.00
0.00
1.00
0.00
2002
2006
2010
2035
2035
2035
2035
2035
0.00
80.00
80.00
80.00
80.00

0.00

12.81

0.26

Aquatic

Historic

Pond

7.00
2002
1935
1942
1965
1966
1966
1966
1966
5.00
5.00
5.00
0.00
0.00
0.00
1.00
0.00
2002
2006
2010
2035
2035
2035
2035
2035
0.00
80.00
80.00
80.00
80.00

0.00

51.72
12.81

4.04

Wetlands
NE

Property

7.31
2002
1961
2002
2005
2005
2005
2005
2005
25.00
10.00
0.00
0.00
0-00
0.00
1.00
0.00
2002
2006
2010
2035
2035
2035
2035
2035
0.00
80.00
80.00
80.00
80.00

0.00

113.45

12.81
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Wetlands
Outer

Ring

Pit

3.85
2002
1935
2002
2003
2005
2005
2005
2005
56.00
56.00
75.00
75.00
75.00
7500
1.00
0.00
2002
2006
2010
2035
2035
2035
2035
2035
0.00
80.00
80.00
80.00
80.00

0.00

474.89
12.81

37.06
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Table A-l Habitat Equivalency Analysis Assumptions Continued

Terrestrial Terrestrial
:S:o::tf::s ér:;lr?;rio Terrestrial Woods Terrestrial Terrestrial Grasslands
Summary Terrestrial Historic Historic Historic NE for Riparian
Upland Tank Pads Pond Grasslands Wetland Upland
Riparian Woods IH 35 Area NE wetland Tank Pad Woods
Injury Restoration |nput Values
Area_lnjured_acres 4.35 850 1.28 1.92 6.23 1.08 12.85
Base_Year 2002 2002 2002 2002 2002 2002 2002
Initial_Yvear_of_Injury 1942 1942 1935 1965 1935 1935 1935
End_of_i_Recovery_Phase 2002 2002 1942 2002 1942 1942 1942
End_of 2 _Recovery_Phase 2005 2005 1961 2005 1961 1961 1942
End o Recovery_Phase 2005 2005 1962 2005 1962 1962 1942
End_of_4_Recovery_Phase 2005 2005 1962 2005 1962 1962 1942
End_ofl5  Recovery_Phase 2005 2005 1962 2005 1962 1962 1942
End_Recovery_Period 2005 2005 1962 2005 1962 1962 1942
Initial_Level_of_Injury 10.00 7.00 20.00 5.00 10.00 20.00 10.00
End_of_i_Recovery_Phase_lInjury 5.00 2.00 20.00 2.00 7.00 20.00 7.00
End_of_2_Recovery_ PhaseJnjury 0.00 0.00 16.00 0.00 5.00 16.67 0.00
End_of_3_Recovery_ PhaseJnjury 0.00 0.00 0.00 0.00 0.00 0.00 0.00
End_of_4_Recovery_Phase_Injury 0.00 0.00 0.00 0.00 0.00 0.00 0.00
End_of_S_Recovery_ Phase_Injury 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Area_Restoration_acres 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ratio 0.00 0.00 3.00 0.00 3.00 3.00 3.00
Base_Restoration_Year 2002 2002 2002 2002 2002 2002 2002
Initial_Year_of Restoration 2006 2006 2006 2006 2006 2006 2006
End_of_i_Restoration_Phase 2050 2050 2015 2050 2015 2015 2015
End_of_2_Restoration_Phase 2305 2305 2305 2305 2305 2305 2305
End_of_3_Restoration_Phase 2305 2305 2305 2305 2305 2305 2305
End_of_4_Restoration_Phase 2305 2305 2305 2305 2305 2305 2305
End_of_S_Restoration_Phase 2305 2305 2305 2305 2305 2305 2305
End_Restoration_Period 2305 2305 2305 2305 2305 2305 2305
Initial_Level_of_Restoration_Se 0.00 0.00 0.00 0.00 0.00 0.00 0.00
End_of_1_Restoration_Phase_Serv 90.00 90.00 90.00 90.00 90.00 90.00 90.00
End_of_2_Restoration_Phase_Serv 90.00 90.00 90.00 90.00 90.00 90.00 90.00
End_of_3_Restoration_Phase_Serv 90.00 90.00 90.00 90.00 90.00 90.00 90.00
End_of_4_Restoration_Phase_Serv 90.00 90.00 90.00 90.00 90.00 90.00 90.00
End_of S  Restoration_Phase_Serv 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Result_Summary
Total DSAY Loss 19.72 22.45 32.46 1.13 58.24 27.78 53.74
TotaL DSAY Gain 15.36 15.36 72.31 15.36 72.31 72.31
Total_Acers 1.28 1.46 0.45 0.07 0.81 038 0.74
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Introduction

The purpose ©f developing success criteria and monitoring plan is to describe
how the restoration project will receive ultimate acceptance by the Trustees for
compensation of lost natural resource services The goal of the plan is to clearly
outline the actions that must be taken prior t© final prgject certification This plan
identifies the success criteria that must be met describes how the success
criteria are to be achieved and  oxplains when corrective measures may be
required to achieve the MmiNnimum success criteria The Trustees win provide

OXY USA Inc OXY USA with final project certification once all measures

have been g,ccessfully implemented or completed

Restoration monitoring occurs after the completion and certification of the
restoration project Cconstruction Monitoring is generally divided into three distinct
categories Milestones Grow-out Phase and Maintenance Phase "

monitoring Milestone are key steps that must be achieved gyring the Phase

establishment process and are intended to ensure the gjrgject s on schedule to
meet Phase success criteria Phase monitoring s designed to insure that the
project s developing into successfully ecological resource Phase . monitoring
begins after Phase monitoring has been completed and is designed to insure
the |ong t€rM giapiiy aNd Jiability ©f the project

This document takes into consideration that OXY USA of s own accord
responsibility and risk has undertaken construction initial planting and
establishment criteria for the restoration groject n advance of ,ypjic review and
comment on the Damage AsSSessment and Restoration plan DARP and
Consent Decree Since the project proposed as the preferred restoration

alternative received no puplic €OMmMent and has been jccepted as final and is in

an advanced stage ©f completion this document win focus on post-planting
success and | igpility @S specified n the Phase and Phase . success criteria
Sections and OXY USA win be responsible for meeting the success
criteria agny Ccorrective actions required as well as providing reports specified

within this document and the Consent Decree

11 Background

The former gmpire ©il Refinery was owned and gperated by Empire ©il
Company in Gainesville Texas The refinery Was built in 1916 and operated unt
1935 The property

round pits are referred to as the Northern Pit and the Southern pPit |ocated at the

contains two round and six former tank pads The two

pits

northern and southern ends of the property respectively N gddition what
appear t be six aboveground tank pads are located southwest of the Northern
Pit w« is not known what was stored or contained other than petroleum
hydrocarbon material in the Northern or Southern pits or how (hey were
operated This information is based on January 21 1942 aerial photograph
and recent gyrvey ©f the property

Natural  Resource  Damage Assessment ponitoring @nd Reporting ~ Work Plan
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N September 2000 . was discovered that  exposed petroleum  hydrocarbon
material in the Northern Pit Inner Pond was posing potential or actual threat to
wildlife Several species of birds and other wildlife were killed because of
exposure © the petroleum hydrocarbons n mid-November Texas rail Road
Commission Texas Commission on Environmental Quality TCEQ United
States Environmental Protection  Agency EPA US Fish and wildiife Service
USFWS and Texas Parks and wiaiire Department TPWD representatives
visited the site .« was determined +that the EPA would lead removal effort to
eliminate the petroleum hydrocarbon material from the Northern Pit to  protect

migratory birds and other wildlife

mn March 2001 OXY USA agreed © mitigate the immediate threat to wildlife

caused py the petroleum hydrocarbons in the Northern Pit OXY USA applied for

and was granted acceptance of the site into the TCEQS Voluntary Cleanup
Program VCP An interim corrective Measure 1CM investigation Work plan
dated March 2001 was submitted to the VCP The 1CM |nvestigation was

completed by apri 2001 and an 1CM was selected to remove the petroleum
hydrocarbon material from the Northern rit Inner Pond The 1CM was
implemented n June 2001 and was completed in December 2001

An Affected property Assessment APA Work Plan was submitted in February
2002 and was approved on June 2002 On June 17 2002 the APA was
started and an fiela activiies were completed in August 2002 The APA Report
APAR was submitted on November 27 2002

Based on the Tier Exclusion  Criteria Checklist completed i» the APAR . was
determined that Tier Ecological Risk Assessment ERA was required for this
site site wvisit and meeting Wwere held February 19 2003 with the Natural
Resource Trustees TCEQ VCP Project Manager TCEQ Ecological Risk
Assessor 0),4 USA and Environeering The Trustees included the USFWS
TPWD TCEQ and the Texas General Land Office GLO During this meeting

the surrogate species for each feeding guila were discussed and agreed upon

The ERA Report was submitted to the TCEQ and Trustees on May 2004
Environeering has responded to two sets of comments from the TCEQ and
Trustees and submitted revised ERA Report On February 2005 The
revised ERA Report Was approved by the TCEQ i October 2006  OXY USA
received Certificate of Completion for remediation of the site from TECQ in
July 2007

1.2 Restoration Construction

N early 2002 OXY USA and the Trustees began natural resource damage
assessment settlement discussions regarding liability for natural resource

damages n July 2002 the Trustees determined the type and amount of habitat
to be created to  compensate for jnjuries to the environment caused py the

Natural Resource Damage Assessment  mMonitoring and Rreporting Work Plan
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refinery operations on site The amount of habitat was based on reasonable
worst-case scenario for the (pe of habitat jmpaired and duration of the
impairment Based on available site data and conservative assumptions the
Trustees determined the type and acres of habitat to be constructed under

reasonable worst-case scenario

n  October 2002 OXY USA presented new soil sediment groundwater and

surface water data Based on these new data the Trustees revised the
reasonable worst-case scenario in October 2006 OXY USA completed the
majority ©f the construction for the preferred restoration project based on this

revised reasonable worst-case scenario The final restoration project includes

the construction of wetlands riparian and prairie habitats that win be preserved in
perpetuity summary ©of the acreages constructed for each habitat type is
presented in Table 1.1 Details of the gpecific construction and planting of the
restoration project are presented in the October 31 2006 Natural Resource
Damage Restoration Construction Report for the Former Empire ©Oil Refinery Site
Gainesville 1€Xas Ejng Construction Report
Table 1.1 gSymmary of habitat construction identified as the preferred restoration
alternative within the DARP
Habitat To Be Constructed Area Required Area Constructed

Acres Acres
Wetlands/Aquatic 99.74 112.97
Woodlands/Riparian 3.55 4.00
Grasslands 29.17 30.54
TOTAL 132.46 147.51

Success Criteria

To objectively ¢€Valuate the progress of the restoration project SUCCeSS criteria
were established for each habitat created Due w0 the complexities of
quantitative evaluation of SuUcCcess criteria standards qualitative or surrogate
measurement of habitat function win be used v there is disagreement among
OXY USA and the Trustees as to the | jcrpretation of the gualitative data
quantitative  €valuation win  be designed and jmplemented OXY USA win be
responsible for the jmplementation of the restoration rgject completing the
monitoring plan and meeting success criteria The Trustees wvill oversee
monitoring efforts approve results and approve corrective actions Once site
conditions have met the thresholds - is assumed that the natural functions of the
habitat have been achieved or win be achieved over time

N an project areas desirable  gpecies  actively planted @and seeded jgentified 0
Appendix as well as desirable pignts that guurany  colonize win be considered
when evaluating success criteria Survival of  planted vegetation will be

Natural Resource Damage Assessment  Monitoring and  Reporting Work Plan
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determined based on ive vyegetation and win be assessed after the pgnts leaf
out in the spring and before leaf drop in the autumn Vegetative cover refers to
the percent ©f the soil or sediment surface that is oObscured from view py the

stems and leaves of yegetation When viewed from above Stem gensity number

of plants per acre win be expressed as the average for the total jore5ge planted

Success criteriaa. win be assessed through the use of monitoring reports
Milestones and Phase and Phase . success criteria Discussion of specific
success criteria to be achieved during Phase including specific Milestones and
Phase . monitoring for each constructed habitat are provided in Subsections 2.1
through 2.3 Milestones are  significant points in the development of the
restoration project and are designed t© work in conjunction with Phase success

criteria t© help guide the® project i reaching final Success criteria as scheduled

Milestones are  gpecific to each habitat type and may be achieved at agny point
during the Phase monitoring Put must be achieved within three years from
certification of construction and planting and before finar  Phase certification is
provided Phase  onitoring and success criteria are designed t© insure that
the project is developing into successful ecological resource During this phase
of the project plants should be established and jhcreasing '™ vegetative cover
and propagation Phase monitoring begins when construction certification is
issued and runs concurrently with Milestone criteria Phase success criteria
may be achieved at gpy time during post construction and planting certification
however  onitoring win continue  for at least one year and unut  an Milestones
are achieved v the project has not reached Milestones and/or Phase success
criteria py the end of three to seven years 2after construction and planting
certification major corrective action wil be undertaken as provided in Section
5.2

Once the Milestones and Phase criteria have been met and certified the project
win  enter the Phase . success and monitoring criteria Phase . monitoring is

designed to insure the long term stability and viability ©f the project Constructed

habitats are required at minimum to maintain vegetative cover requirement with
no assistance or corrective actions Phase . monitoring will continue until
success criteria have been maintained without corrective  action for two

consecutive years v at the end of two consecutive years Without corrective
action the constructed habitat has met an success criteria the Trustees will
certify that constructed habitat is complete once an portions of the project have
been certified complete final project certification will  be provided as discussed

in Section

Natural Resource Damage Assessment Monitoring and Reporting Work Plan
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2.1 Success Criteria for Constructed Wetland

Success criteria are the parameters agreed to by OXY USA and the Trustees
under this Work plan which measures whether the required restoration action is
being achieved The following success criteria  will be monitored for the

constructed wetland habitat Table 2.1

Percent survival ©of yegetation

Percent of egetative cover

Hydro-Period Minimum amount of water retained
Control of invasive species and

Maintenance of berms spillways and hardened structures

Percent survival of planted materiaL

For wetland plantings annual monitoring  Milestone and Phase

surveys shall | orify that at least 50% of the planted vegetation has
survived initial  planting plus at least one additional year subsequent
to  planting " necessary in areas Where 50% plant survival is not

achieved corrective measures shall  be jmplemented by replanting at

original or greater densities The firse annual monitoring €event win be

early sSummer following the first anniversary of planting

Percent | egetative cover

NO 1ater than two years after planting the annual monitoring
surveys shall  gp, that the constructed wetland at least meets the
minimum  Milestone requirement ©of 30% vegetative cover of aquatic
plants v the plantings do not achieve 30% cover after two years Oof

growing time corrective mMmMeasures snaill be implemented by replanting

and/or  (e_seeding at original ©F greater densities To achieve Phase
and . standards the constructed wetland must achieve and maintain
60% vegetative cover from desirable squatic species and an berms

, . s 0 .
soi areas and non-hardened gpijways MUst maintain 85% vegetative

cover from desirable species iIn the event success criteria are not
achieved or maintained corrective measure shall be implemented by
replanting and/or re-seeding at original OF greater densities

Hydro-Period Minimum duration and amount of water retained

The restoration project shall be designed and maintained such that by

the third year following construction the wetland  win gyupport

minimum of 99.74 acres ©of gmergent vegetation and open water for at

least months  gnnually

Natural ~ Resource Damage Assessment Monitoring and Reporting Work Plan
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ci Control of non-native and invasive  gpecies

The relative density of non-native and invasive plant species shall be
maintained at less than 10% of the vegetated cover per acre of the
constructed wetland habitat and not more than 20% non-native and
invasive  gpecies for constructed spillways and dikes Non-native and
invasive species shall be controlled hrough physical and chemical
means as provided in Section The tollowing tst of invasive and non-
native species is to be restricted to combined total of less than 10%
vegetative cover per acre
Water nhyacinth Eichhornia crassipes non-native
Hyd - Hydrilla Vverticillata non-native
Torpedo grass Panicum repens invasive
Alligator weed Alternanthera philoxeroides invasive
East Indian pygrophila Hygorphila  polysperma non-native
Common Reed Phragmites australis invasive
Cattail Typhus spp invasive
Cocklebur Xanthium strumarium invasive
Jonguapin Nelumbo Ilutea invasive
Maintenance of berms spiliways and hardened structures
Al dikes berms and gpiways must show no signs ©f significant
erosion or structural failure n the event dikes or spillways show signs
of  significant erosion or collapse corrective action to stabilize those
structures win be undertaken untl  final  project certification has bpeen
received

Natural Resource and Reporting Work  plan
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106

14-cv-00491-ALM Document 2-3 Filed 07/31/14 Page 10 of 30 PagelD #

Case 4

le °

uaxeuspun aq

azingers o1

abed

uonoe

10  uoisous

nm

saanionans

annoeu1I0d

uesyiubis

eua21140

asouy

asde|joo

jo Subis

Buliojluow j0

uonesynad o1

sAem|ds

MOys 10 saxIp usna ayl ul
pue PT'Z  suonoss
w  papinoid se syeawl resiwayo

pue reaisAuyd ybnoiyr  psjonuod
pue PT'C suonoes
w papinoid se gyueaw reoiwayo

pue reoisAuyd ybnoiyl  psjjonuod
samsuap 1o1eaub6 Lo reuibuio
e DBuipsss-ai  o/pue Bunue|dey
sanmsuap J91€816 o reuiblio
e Buipasas-au J0/pue Bunue|dey
sanisusp J91€316 IO reuibuo
1e Buipeas-a1  jo/pue Bunue|day
sanisusp J91€846 IO reuibuo
1e Buipsas-aa 10/pue Bunueday

uonov

aAnoaII0D

slea A Iea A
SIes A Iea A
Slea A reaA
SIea A lres A
Slea A reaA
SIeaA lres A
1es A
uoneinq
1 aseud | @seyd
2ourBUIUIRIA 1No-Mmol

puepam  pPa1oNAISU0D

aoud

ueld

paiinbau

uonONIISUOD

ionye Sieak

Bunue|d

sone Siealk
Bunue|d

soye JeDA

aulpeaq

suolIsaIN

Buniodey

SI0M pue

uoneINp  WNWIUIN

oads o

%0¢

%0T

sai0e  G/°66

%G8

%09

%0€

%095

eus11D

103 eusyud

BULOWUOW 15 ssasSY abeweq

2oInosay  leameN

euL21u0 198W ©1 pamoje awn winuwixep

sAem|ids pue saxIp urelurey

sRem|ids pue saxia |jonuoo

saads  saiseaul  pue aAIneU-UON
spugpiapn 1ouoD

sspads anisenul  pue aAneu-uoN
Ieak/syiuow puepaAN paulelay
191JeAN J°o  uoneinda wnNwiuln
S24MONNIS  pguepiey Bulpnox3
sARem|iids saId  1an0D anne1aban
eauwy pa1onisuod

uiyum JI9A0D ane1aban

19000 anne1dban e

reusren pawe|d JO [eAIMINS 1uadiad

uonduossaq

euL14D SS900Ng

ssooons 9igel Alewwns Tz s|qel



Case 4:14-cv-00491-ALM Document 2-3 Filed 07/31/14 Page 11 of 30 PagelD #: 107

2.2 Success

Criteria for Riparian Enhancement

The following SucCcess criteria wil be monitored for the riparian enhancement Table
Planting density and
Percent survival of vegetation
Planting density
in order to MOre gjgsely MiMIc the natural environment the . iharan  woody
habitat restoration site included patches of both dense and sparse vegetation

in the dense

and gparse planting areas

an average ©f 193 and 48

trees/shrubs per acre respectively were planted in accordance with the Final
Construction Report and as represented in Figure 2.1 1n order to meet

Phase 111 success criteria the riparian habitat must maintain minimum of
50% survival in each area 97 trees/shrubs in dense and 24 trees/shrubs per
acre in sparse i areas where plant density is not achieved corrective
measures shall be implemented by replanting at original ©OrF greater densities
Percent survival of bare root and yansplanted stock

For tree and shrub ,igntings annual Phase and . monitoring surveys Must
document that at least 50% of the planted vegetation has survived in each
area as defined in the Final Construction Report where 50% plant survival is
not achieved corrective measures shall be implemented by replanting at
original ©Or greater densities

Table 2.2 Summary Table Success

Criteria for Riparian

Enhancement

Grow-out Maintenance
Success Criteria
Phase Phase ,,
corrective Action
Planting N N .
Description Criteria Duration
Requirement
Percent Survival of i at i
Replantin original or
50% Year Years P 9 9
Planted Material greater densities
Planting Density 193 tree/shrub 97 tree/shrub Year Years Replanting at original or
Dense per acre per acre greater densities
Planting Density 48 tree/shrub 24 tree/shrub Vear Years Replanting at original or
Sparse per acre per acre greater densities
Minimum duration required prior to certification of monitoring criteria
Natural Resource  Damage Assessment wonitoring and Reporting Work Plan
of 27
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Figure 2.1 Riparian €nhancement gnting from FEigure 3-1 in the Final Construction

Report

2.3 Success Criteria for Prairie Restoration

The following SUCCESS criteria win be monitored for the , ,ije restoration Tgple 23
Percent of \egetative cover and desirable species composition and

Control of invasive and non-native species

Percent egetative cover for seeded gjantings

Seven years after planting the annual monitoring surveys shall  yeriry that
the areas that were jgnted have met the MiNiMuM Milestone  of no less than

60% total vegetative cover and at least 50% relative cover from desirable
native species Table A-1 in Appendix To achieve Phase and . success
criteria the constructed prairie Must have at least 80% total vegetative cover
and at least 80% relative cover from desirable native species Table A-1 m
areas that do not meet MINIMUM cgetation coverage and desirable gpecies
composition corrective measures shall bé jmplemented by replanting and/or

re-seeding at original OF greater densities

Control of non-native and invasive species

Natural Resource Damage Assessment Monitoring and  zeporting Work Plan
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All

chemical

following

total of 20% vegetative

Table 2.3 Summary Table

non-native

and invasive species shall

means as provided in Section
list of non-native species

cover per acre

Johnsongrass

Tall Fescue

Yellow Sweetclover melilotus

Bermuda grass

Success Criteria

for Prairie

be controlled

The yegetative

is to be restricted

Sorghum halpense
Fostuca arundinacea
officinalis

Cynodon dactyloides

prior to certification

Restoration

through  physical and
cover for the
to less than combined
Corrective Action
Replanting and/or re
seeding at ,riginal or
greater densities
Replanting and/or  re
seeding at original or
greater densities

Controlled  through

physical and chemical
means as provided ™"
2.3b

Sections and

of monitoring

Grow-out Maintenance
Success Criteria Milestone
Phase Phase
Description Criteria Deadline Duration
nitial - VVegetative 60% years after
cover planting
initial Native
0 years after
Species 50%
planting
composition
Vegetative Cover 80% Year Years
Native s i
pecies 80% Year Years
Compositions
Non-native and
Invasive  gpecies 20% Year Years
Control
Maximum time allowed to Mmeet criteria Minimum duration required
criteria
2.4 Adverse Conditions
The unpredictability of weather in North Central Texas as

historical

conditions in

the event that

weather

well as the current and

patterns may necessitate some accommodation for adverse weather
considering the establishment and timing ©f planting and monitoring n
below gyerage rainfan has occurred during the Phase monitoring

appropriate additional time for the establishment of the vegetation win be automatic and
equivalent to the time of below monthly average rainfall but shall not exceed two

consecutive years 1+ after the additional establishment time has elapsed the project
area =un does not meet MIiNIMUM yegetative cover the Trustees and OXY USA win
meet to discuss  gppropriate corrective MmMeasures Corrective measures at minimum
shall include replanting and/or re-seeding at original or greater densities but may
include other 5inuy agreed upon alternatives Other unanticipated adverse weather or
conditions that may impact the success of the project win be addressed as provided by

the Consent

Natural Resource

Damage Assessment

Decree

Monitoring and Reporting Work

Plan
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Monitoring Schedule and cCriteria

Monitoring win address measurement of the foregoing SUCCEeSS criteria in summary
Constructed wetland success criteria both in terms of meeting hydro-period
and depth goals as well as vegetation survivorship and cover
Riparian enhancement planting survivorship and cover

Prairie restoration egetative cover and species composition

The following subsections detail specific monitoring characteristics for each constructed

habitat that win be used to gauge the success criteria specified in Section

Monitoring wifi follow construction and planting certification in two phase process "
after one annual monitoring event the data collected guring Phase  monitoring

indicates that the Phase success criteria and Milestones have been met OXY USA win

provide its final Phase monitoring report and request for project certification to the
Lead Administrative Trustee LAT for Trustee evaluation After receiving the report the
LAT may establish date for an inspection by the Trustees or request further

information before issuing certification of acceptance as described in Section Once

Milestones and Phase success criteria are achieved and approved the project will

enter Phase . monitoring Phase . monitoring will continue untit  the constructed habitat
continues to maintain at least the MINIMUM success criteria without corrective action
as defined in Section for at least two consecutive years Once projects meet the

Phase . monitoring criteria  OXY USA win gpply to the Trustees for final  project
certification Same as the Phase request fOr certification the LAT may establish

date for an inspection by the Trustees or request further information before issuing
certification of acceptance All projects are expected to runy meet Milestones and
success criteria within the third year following construction and planting certification
and to continue to meet those criteria for an years up through the final annual monitoring

report and the issuance of letter of final project certification

3.2 Wetland Monitoring

The goal ©of the \yetland-monitoring program ‘s to evaluate the establishment and
development of emergent and submerged vegetation in and around the wetland areas
of the project site The anticipated timeframe for establishment is one to three
years after the construction and planting phase

Characteristics to be monitored include

Vegetative cover as sgpecified 0 Section 2.1 gualitative
Growth  of invasive undesirable vegetation qualitative
Constructed structures integrity qualitative

Pond htegrity qualitative

WwWildlife utilization qualitative

Size of the constructed habitat quantitative based on aerial photographs

Natural Resource Damage Assessment and Work Plan

Monitoring Reporting
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3.2 Riparian Enhancement Monitoring

The goal ©f the [inarian woodlands area-monitoring program s to determine the survival
rate of planted materials determine the stalk density of the area and the relative health
of the ecosystem The riparian woodland habitat win be monitored once peor year at
the end of the growing S€ason

Characteristics to be monitored include

Tree and shrub survival as specified in Section 2.2 guantitative

WwWildlife utilization qualitative

During planting and grow out of the (iparian habitat invasive ground cover
species shall be heid to 2090 of the total ground cover Invasive species to
be controlled are specified in Section 2.3

Size of the constructed habitat guantitative based on aerial photographs

3.3 Prairie Restoration Monitoring

The goal of the grassland-monitoring program is to evaluate the establishment and
development of desired species introduced as part of the restoration project The
anticipated timeframe for establishment is three to seven full growing seasons

after seeding Several growing seasons may be necessary before an the species in the
seed mMix are established and foliar cover requirements are met Many plant species
will  not germinate untl certain climatic conditions are met and sSOome seeds can remain
dormant for many years Grassland establishment and development win be observed
annually beginning in the later pgt ©f the rfirst run growing Season following seeding

The prairie habitat win be monitored once per year at the end of the growing Season

Characteristics to be monitored include

Vegetative cover as specified 0 Section 2.3 gualitative
Control of invasive undesirable vegetation qualitative
wildlife  utilization qualitative

Size of the constructed habitat  guantitative based on aerial photographs

Monitoring Techniques

Monitoring of the habitat construction projects Wwill involve cooperative effort between
DXV USA and the Trustees OXY USA win be responsible for implementing the
monitoring aNd  reporting plan @Nd  proposing any required corrective actions and the
Trustees will oversee monitoring efforts and approve results and approve corrective

actions OXY USA win utilize

qualitative methods to monitor the site However in the

Natural Resource Damage Assessment Monitoring and Reporting Work Plan
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event that the parties cannot agree upon the results of qualitative survey relative to

the meeting ©f success criteria quantitative survey wil beé designed and conducted as
provided in Section 4.2

41  Qualitative Monitoring Methods

Qualitative  techniques win be used to monitor the growth and establishment of plants

during the monitoring phase ©f the project Qualitative field gsyryeys wit be performed

within the wetland riparian anNd grassland habitat restoration rpject areas to determine
general site conditions vegetative cover wildlife utilization the control of invasive
species damage caused by Vvandalism erosion etc as  provided in Section

Observations made during the inspections win be recorded on fiela data sheets Any

deficient areas will be noted and mapped Field data and observations win  be
Compared to success criteria Section to determine r the project has met the success
criteria for given habitat OXY USA in conjunction with the Trustees win yuse field
surveys photographic logs and aerial photographs as presented n annual onijtoring

or corrective action reports t© determine ir suUccess criteria  are being met for the project

areas and assist in identifying areas that may require corrective actions

Consistent representative viewing l!ocations win be identified by the Trustees and OXY

USA for each restoration area to provide visual basis for getermining vegetative
growth cover and survival Annual field gyryeys wil include observations at the same
viewing locations making i« easier to interpret data and formulate conclusions

Photographs of each project area win be taken from the identified monitoring locations

to  provide visual documentation of development over time during each annual fiela
surveys and project development Geographic location projected to the Universal
Transverse Mercator Zone 14 National American Datum 1983 spatial

projection date time weather conditions and photographic equipment used win be
noted for each photograph taken When practicable equipment and time of day that the

photographs are taken win remain consistent for annual monitoring e€vents

Aerial photographs of the entire restoration project site win be taken to document site

conditions and serve as baseline for conservation easement purposes At minimum
aerial photographs will be taken following completion of construction and planting
certification as well as guring @nd at the end of Phase and Phase . monitoring These

photographs win be compared to aerial photos of the site taken prior to the project

commencement  Aerial photographs win be provided 0 digital format Orthorectified

one foot resolution and projected to the UTM Zone 14 NAD 1983 spatial projection
4.2 Quantitative Monitoring

n  the event that quantitative monitoring is  required to resolve disagreement of
qualitative survey results OXY USA shall provide notice upon determination of
disagreement OXY USA and the Trustees win attempt to informally resolve disputed

Natural Resource  Damage Assessment wonitoring and Reporting ~ Work  Plan
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results However ir resolution cannot be reached within sixty 60 days of receipt by the

Trustees of the notice of disagreement OXY USA win prepare for Trustee approval

Quantitative Assessment ponitoring Work  plan including aN implementation schedule
This work jgn win  be submitted to the Trustees within g, 60 days after OXY USA
and the Trustees agree that the gispute cannot be resolved The Trustees shall review
the Work Plan and provide comment or gpproval within reasonable amount of time
from their receipt ©f the document in the event that OXY USA and the Trustees rai to
reach consensus on quantitative monitoring plan te pispute Resolution section and

any ©Other remedies available under the Consent Decree between OXY USA and the

Trustees may be invoked

Corrective Actions

" any of the monitoring surveys show that the Milestone or success criteria described in
Section are not peing mMet OXY USA win notify the LAT and shan conduct minor or
Trustee approved major corrective actions Corrective actions win OCCUr as soon as
seasonally and |ogistically feasible and no later than the peginning of the next planting
season Should corrective measures rail to result in the project meeting required
success criteria after three replanting efforts the Trustees win reevaluate the
restoration project and determine the need for further corrective measures or alternative
actions T any major corrective measures are required corrective measures report
win be prepared after the major corrective measures are implemented and win be

submitted to the Trustees within gy, OO0 days after implementation Section 6.2

Plant survival through the first growing Sseason is an jmportant early Milestone for the

potential SUCCESS of the constructed wetlands and other habitats OXY USA and the

Trustees expect that ON small scale there win be varying success rates for survival of
plants from the initiau planting With certain areas of the constructed habitat peing More
successful than others v an jnspection demonstrates that survival of planted

vegetation at the end of the rirst growing Season =uu has not met success criteria OXY
USA win meetwith the Trustees to discuss possible causes and whether corrective

action  including major corrective action s heeded

5.1 Minor Corrective Actions

During Phase monitoring normal routine maintenance of the project or habitat areas is
expected Routine maintenance includes activities that may be considered minor
corrective actions OXY USA may conduct any minor corrective actions that . believes
are npecessary © assist or enhance the growth and development ©f the project or habitat
area OXY USA may perform such activities without L ior approval from the Trystees
however the Trustees may suggest that minor corrective action be undertaken

Examples of MiNOr corrective actions include the following

Natural Resource Damage Assessment monitoring and  Reporting Work Plan
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Replanting or reseeding portions of the habitat where individual replanted or
reseeded areas are less than 10% of the constructed restoration habitat
areas as specified in the Final Construction Report

Removal of debris and other obstructions from the restoration site

Removal of unacceptable plant species specified n Secton 2 1d and 2 3p
of this document

Minor corrective actions win be (eported @S part of the annual Phase and . monitoring

reports

5.2 Major Corrective Actions

After cCertification of Completion of Habitat Construction the LAT on behalf of the
Trustees may require OXY USA t undertake corrective action in order to Mmeet the
Milestone and or success criteria specified in Section of this document Prior to
performing any major corrective action OXY USA win obtain approval of the Trustees to

proceed With the proposed corrective action Major corrective actions may include but

are hnot limited tO

Replanting replacing ©F reseeding portions ©Of the habitat where individual
replanted replaced or reseeded areas are greater than 10% of the
constructed restoration habitat areas as specified in the Final Construction
Report

Adjustment of the elevation of ways and dikes

spill

Adjustment of the elevation of the wetland

Removal of invasive species over 40% of the constructed habitat area or

requ|r|ng reconstruction

« OXY USA and the Trustees agree that major corrective action is gppropriate or ir the

LAT on behalf of the Trustees issues letter requiring mMmajor corrective action OXY
USA win be responsible for implementing the major corrective action gypject © dispute
resolution under the Consent Decree Any area requiring major corrective action win
be considered to be at Phase monitoring &S provided in Sections and Once the
Phase success criteria gre Met and the LAT has issued notice that the constructed
habitat is considered to be ggtapblished in accordance with Sections and Phase
monitoring will  pegin «  after two years Of Phase . monitoring  the constructed
habitat has not achieved the Phase . success criteria OXY USA and the Trustees win

meet to determine why that success criteria has not been met and whether mgjor

corrective action is agppropriate

Natural Resource Damage Assessment Monitoring and Reporting Work Plan
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Record Keeping and Reporting

OXY USA wvill

be responsible for documenting and demonstrating that the restoration
project is meeting the Milestone Success criteria and monitoring requirements specified
in Sections and OXY USA win include the resuits of an fiela monitoring efforts j.e
notes calculations photographs aerial photography and  activities to document
achievement of success criteria This documentation win be compiled

reports and provided to the

Annual Grow-out

progress
Certification of Project

are achieved

Annual Maintenance

submitted documenting
Phase . success

of Phase
Corrective Action
the success
LAT

with

the and

notify
accordance

information

taken to correct

photographs and

may be included

Certification

Report

of the Phase and

may be submitted as

6.1 Phase and Phase -«

When
be prepared

either Phase

to document the

associated with each

analyses

win  be used o document

the success criteria

maintaining
minimum the following

summary of qualitative

and

Monitoring results

appropriate

Natural Resource Damage Assessment

Monitoring

for Trustee

Phase

toward meeting

Construction

Phase n

criteria

Report

criteria described in
conduct
Section
which success
problems
other

in annual

The certification

reports

replacement

Annual

or Phase . gyrveys are conducted

field

monitoring

current

into the following

review

Monitoring Reports an annual (eport documenting

success criteria  gogls Wil be submitted following

Completion until Phase success criteria

Monitoring Reports an annual report Wil be

that each habitat has continued to meet the

specific

for two consecutive certification

years following

Phase show
met OXY USA win

corrective

v the monitoring or 11 that

surveys

Section are not being

minor or major actions in

should

any

The report include the following

criteria oOr Milestones were not pbeing mMet actions

start and end dates of corrective actions

taken

supporting documentation Corrective action reports

monitoring reports

include

report Wil an of the components

for which certification is peing requested and

for that yegrs annual

monitoring report

Monitoring Reports

formal monitoring report Wil

survey mMethods  required by Section Results and

event field notes and photographs

toward

including

conditions and progress or

The

achieving

set forth in Section report Wil include at

and quantitative if necessary data collected

analyses including tables and photographs when

and Work Plan

Reporting
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copy of the an field notes logs and data collected

Aerial photographs and site maps showing data collection locations and
results 8S gppropriate Geographically referenced using UTM Zone 14 NAD

1983 gpatial projection

Summary of any minor corrective actions taken

Observations that guyggest whether significant problems may exist an

evaluation of possible causes and gny recommended major corrective

actions

Results/outcomes from any previous corrective actions

Requests Tfor corrective actions or project certifications

Additionally the following observations and actions should be made or carried out during

each monitoring €vent

Record and generally locate on the site mgp the presence and gpproximate

numbers and density ©f any Wildlife including aquatic invertebrates fish and

birds as gppropriate observed guring the monitoring

Remove trash from the site

6.2 Corrective Action Reports

n the event of major corrective action OXY USA win provide to the LAT corrective
action report as provided in Section 5.2 for major corrective measures " any corrective
action is required during Phase . monitoring OXY USA win notify  the LAT During
Phase ,, an corrective actions win be documented in corrective action report OF 85 part
of the annual monitoring report Corrective action reports should clearly document
areas not achieving success criteria and the corrective actions taken Corrective action
reports should focus on those success criteria not peing met corrective action reports
may be submitted as part of the Phase or . annual monitoring report

6.3 Certification Reports

Certification reports win include an of the components of the [espective annual Phase

or Phase . report Section 6.1 for the habitat or project area for which certification is
being requested along with formal request for certification The certification request

should  clearly document which area or areas have achieved success criteria and what

Natural Resource Damage Assessment  mMonitoring and  Reporting Work Plan
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certification i.e Phase Phase . or project Completion is peing requested
certification report may be submitted as replacement for that years annual monitoring

report ©r @S  supplemental report as necessary

General site Management and Invasive species Control

OXY USA will utilize best management practices in  the implementation and
management of the restoration property to ensure the presence ©f non-native and
invasive vegetation does not exceed criteria set out in Section To achieve this goal
certain  activities t©  manage and control non-native and invasive plant species as
identified in Sections 2.1 and 2.3 may P€ required OXY USA = permitted to
control invasive or non-native species using approved herbicides and pesticides in
accordance with  their EPA labeling and  gpplication This may include an
isopropylamine salt of glyphosate base herbicide and dimethylamine DMA sare o

dicamba and 24-0 Ally and Amber Ally and Amber are herbicides with metsulfuron

methyl and triasulfuron respectively as the primary ingredient The primary application

of DMA A1y and Amber win be as broad leaf weed «iner for the grasslands and in the

wetlands limited to the Figure B2 Zone and shan be applied only in accordance  with
approved labeling and as may be warranted in order to meet applicable SUCCESS criteria
Trustee approval shall be obtained prior to the wuse of any other chemical treatment

intended to control invasive species for the duration of the monitoring period

Certification and cCompletion Compensatory Restoration Requirements

This document takes into consideration that at the time of settlement OXY USA of s
own accord responsibility and iy has undertaken construction initial  planting and
establishment criteria for the restoration groject @nd has documented and demonstrated
the completion of construction and some of the other required restoration activities to
date AsS such the Trustees win consider performance to date for the constructed
habitats and at their discretion may approve individual project areas or habitats for
satisfying construction planting Milestone Phase or Phase . success and/or
monitoring criteria Certification may occur in phased process with some areas
receiving Certification before others or the restoration project may be certified as
whole Requests for certification wininclude  an elements of the annual mgonitoring
reports Phase Phase || corrective action and/or certification reports as specified in
Sections and may be submitted as part of these ,eporting requirements Phases of
the restoration project that require certification include

Construction and pianting Certification

Grow-Out Phase monitoring

MaintenancePhase 11 monitoring

Corrective Actions

Restoration Project Certification

Natural Resource Damage Assessment  mMonitoring and  Reporting Work Plan
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At gny time after entry ©f the Consent Decree w0 which this Work Plan s appended
that OXY USA concludes that ey have achieved the success criteria for Phase or |,
as specified in Section for any of the restoration habitats OXY USA win submit

request for certification to the Trustees The Trustees shall evaluate the request and

site inspection shall be uyundertaken within sixty 60 days after receipt of the request for

certification Within  thirey 30 days after the date of the jnspection  the Trustees
determine that success criteria have been gchieved the Trustees shall issue written
certification of  completion for the gppropriate restoration habitats as described in
Sections and w the Trustees rain to respond to certification request ©Or gny annual

report Within i, 30 days after the date of the jngpection t™e subject report/request
win be considered gpproved py the Trustees

« the Trustees determine that success criteria have not been gchieved the Trustees

shall provide written notice  within thirty 30 days after the date of inspection detailing

any and an deficiencies After OXY USA addresses those deficiencies certification
request win be resubmitted to the Trustees This process ©f requesting certification and
identifying deficiencies win continue following the above mentioned procedures  unti the

Trustees have issued certification

Once an monitored habitats have received Phase certification and achieved the
Phase . monitoring Success criteria as specified in Sections and OXY USA win
submit request for final project certification to the Trustees The Trustees shall
evaluate the request and site inspection shall be undertaken within sixty 60 days
after receipt of the request for certification Within thirty 30 days after the date of the
inspection i+ the Trustees determine that an Success criteria for an habitats have been
achieved the Trustees shall issue written certification of completion the Final
Restoration Project Certification v the Trustees raii to respond to certification

request ©OF any annual report Within thirty 30 days after the date of the jhgpection the

subject report/request wil be considered gpproved by the Trustees

« the Trustees determine that an success criteria have not been achieved for an

habitats the Trustees shall provide written notice within  thirry 30 days after the date of

the inspection detailing any and an deficiencies aAfter OXY USA has addressed these
deficiencies certification request  will be resubmitted to the Trustees This process of
requesting certification and identifying deficiencies will  continue following the above
mentioned procedures until the Trustees issue the Final Restoration Project

Certification

Natural Resource Damage Assessment  mMonitoring and  Reporting Work Plan
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APPENDIX Selected Plant gpecies

Natural Resource Damage Assessment  mMonitoring and  Reporting Work Plan
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Table A-l Grasses Planted
Common Name

Big Blue Stem
Blue Stem

Little
Canada wildrye
Indian Grass

Sideoats Grama

Texas Winter

Rye

Alternative or other accep

Barnyard Grass

Texas Millet

Black Eyed Susan
purple Coneflower
Flax

Coneflower

Partridgepea

Indian Blanket
Indian Paintbrush
Gayfeather

Table A-2 Wetland
Zone

Common Name
American Pondweed
minois  Pondweed
Perennial Smartweed

Slender naiad

Square Stem spikerush

Flatstem  spikerush
Softstem bulrush
Arrowhead

Duck Potato
Bullsedge
Pickereiweed
Juncus

Zone

Common Name
Slender gpikerush
Flatstem  gspikerush
Softstem bulrush
Builsedge
American Bulrush
Waterwillow
Juncus
Resource

Natural Damage Assessment

Plantings

Monitoring
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Seed Mix
Genus and gpecies Area Area
Andropogon gerard/I 20-30% 10-15%
Schizachyrium sp 15-20% 45-55%
Elymus Canadensis 0-5%
Sorghastrum nutans 20-30% 10-15%
Boute/oua  cyrtipendula 5-10% 5-15%
Secale cereale 0-5%
table gpecies 0-5% 0-5%
Echinochloa muncata
Panicum texanum
Rudheckia hirta
Echinacea purpurea
Linum sp
Ratibida  gp
Cassia chamaecrista
Gal/lard/a pulchella
Castela coccinea
Liatris sp
Zones
Genus and species
Potamogeton nodosus
Potamogeton i//inoiensis

Polygonum

hydropiperoides

Najas guada/upensis

Eleocharis
E/eocharis
Scripus va/idus
Sagittaria latifo/la
Sagittaria

Carex sp
Pontederia

Juncus effuses

guadrangulata

macrostachya

graminea

cord ata

Genus and species

Eleocharis
Eleocharis
5cr/pus validus

Carex gp

Scirpus  SP
Just/cia americana
Juncus effuses

and  Reporting Work Plan
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Prairie  Cordgrass
Yellow indiangrass
Switchgrass

Eastern Gamagrass
Zone

Common Name
Prairie  Cordgrass

Switchgrass

Indian Blanket

Buffalo Grass

Blue Sage

Purple Coneflower
Low Ruellia
Oklahoma Bjlackberry
American  g|derberry
American Beautyberry
Trumpet Honeysuckle
Indigo Bush False Indigo
Swamp Privet
American EIm
American Sycamore
Eastern Redbud
Texas Persimmon

Common Honey Locust

Natural Resource Damage Assessment
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Spartina pectinata

Sorgtiastrum nutans
Panicum virgatum

Tripsacum dactyloides

Genus and gpecies
Spartina pectinata
Panicum virgatum
Ga/llard/a puictiella
Buchloe gactyioides
Salvia azurea
Echinacea pal/ida
Rue/l/a humilus
Rubus ok/ahomus
Sambucus Canadens/s
Callicarpa Americana
Lonicera sempervirens
Amorpha fruticosa
Forest/era acuminate
Ulmus Americana
Platanus occidental/s
Cercis Canadensis
Diospyros texana

Gleditsia triacanthos

and  Reporting Work Plan
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Table A-3 Woodland piantings
Grasses

Common Name
Big Blue Stem

Litne Blue Stem
Canada wildrye
Indian Grass
Sideoats Grama
Texas Winter Rye
Trees

Common Name
American Elm
Winged EIm
Shumard Oak

Post Oak

Burr Oak

Eastern Redbud
Texas Persimmon
Black Walnut

Pecan

Green Ash
American Sycamore
Rough Leaf pog Wood
Cottonwood
Sassafras

Black  Willow
Shrubs

Common Name
Vaupon Holly
American Beautyberry
Swamp Privet
Downy Vibumium

Coralberry

Natural Resource  Damage Assessment monitoring
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Genus and gpecies
Andropogon gerardil

Schizachyrium sp
Elymus canadensis

Sorghastrum nutans
Bouteloua cyrtipendula

Secale cereale

Genus and species
Ulmus americanus
Ulmus aita

Quercus shumardii
Quercus stellata
Quercus macrocarpa
Cercis canadensis
Diospyros texana
Jugiperus nigra
Caya illinoinensis
Fraxnus pennsylvanica
Plantanus occidental/s
Cornus drummondii
Populus deltiodes
Sassafras albidum

Sa/ix nigra

Genus and species
llex vomitoria
Callicarpa americana
Forestiera acuminata

Viburnium rufidulum

Symphoricarpos orbiculatus

and Reporting Work Plan
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Appendix Summary of Habitat Construction Standards and Success Criteria

Natural Resource  Damage Assessment wonitoring and Reporting Work Plan
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1.0 INTRODUCTION

11 Background

The former Empire ©il Refinery Wwas owned and gperated by Empire @il Company in Gainesville Texas

The |(cfinery was built in 1916 and gperated until 1935 The gperty contains two round g and  six
former tank pads The two round pits arc referred to as the Northern pit and the Southern Pit located at the
northern and southern ends Of the ioperty respectively In addition what appear © be six gphoveground

tank pads are located Southwest of the Northern Pit « is not known what was stored or contained other

than petroleum hydrocarbon material in the Northern or Southern pits or how they were operated This
information is pased on January 21 1942 aerial photograph and recent survey of the property site
map showing these feawns is attached as Figure 1-1

By September 2000 the record hot summer in 2000 caused the Northern it Inner Pond to dry out enough

to expose the petroleum hydrocarbon material Several species Of birds and other wildlife were Kkilled
because of exposure to the petroleum hydrocarbons in  mid-November TRRC Texas Commission on
Environmental Quality TCEQ United sStates Environmental Protection Agency USEPA usS Fish and
wildlife USFWS and Texas Parks and wildlife TPW representatives visited the site wwas
determined that the USEPA would lead removal effort to eliminate the petroleum hydrocarbon material

from the Northern Pit to o0y migratory birds and other wildiife

in March 200 OXY USA ,geed to mitigate the immediate threat to wildlife caused py the petroleum

in the Northern Pit OXY USA applied for and was granted acceptance ©Of the site into the

hydrocarbons

TCEQS voluntary Cleanup Program VCP An merm conective Measure 1CM investigation Work
Plan dated March 2001 was submitted o the VCP The 1CM Investigation Was completed by April
2001 and an 1CM was selected to remove the petroleum hydrocarbon material from the Northern Pit Inner
Pond The 1CM was implemented in June 2001 and was completed in December 2001

An Affected property Assessment APA Work pPlan was submitted in February 2002 and was spproved
on June 2002 On June 17 2002 the AM was started and an field activities Wwere completed N August
2002 The APA report APAR was submitted on November 27 2002

Based on the Tier Exclusion  Criteria Checklist completed in the APAR . was determined that Tier
Ecological Risk Assessment ERA was required for this site site visit and meeting were held gepruary
192003 with the Natural Resource Damage Assessment NRDA Ttrustees TCEQ VCP project Manager
TCEQ Ecological Risk Assessor OXY USA and Environeering The NRDA Trustees inciude the
LISFWS TPW TCEQ and the Texas General Land Office GLO During tis meeting the surrogate

species for each feeding guila were discussed and ggreed upon The ERA Report was sSubmitted 1o the
TCEQ and NRDA Trustees on May 2004 Environeering has responded to two sets of comments from
the TCEQ and NRDA trustees and submitted revised ERA Report on Eebruary 2005 The revised

ERA Rreport was approved by the TCEQ in October 2006

12 Restoration Requirements

In  earty 2002 OXY USA contacted the Trustees to begin the NRDA settlement In guly 2002 the
Trustees determined the typc and amount oOf habitat to be created to compensate the damages to the

environment caused by the r(efinery operations on site The amount of habitat was based on reasonable

1l
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worst-ease scenario for the type and time of the habitat impaired Based on the assumptions uiadc py the
Trustees and the site data that was available the Trustees determined the type and amount Of habitat to be

constructed

in october 2002 OXY USA presented NEW soil sediment ground water and surface water data Based
on these NEew data the Trustees revised the reasonable worst-case scenario OXY USA committed to site
restoration based onNn this revised reasonable worst-case Scenario The final restoration program agreed t©

by the Trustees and OXY USA along With the actual area included within each category 'S as follows

Area Area
habitat TO Mc
Required Constructed
Constructed a
Acres Acres

Wetlands/Aquatic 99.74 12S7
Woodlands/Riparian 3.55 4.00
Grasslands 29.17 30.54

TOTAL 132.46 147.51

The survey maps for the property arc included in Appendix
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20 WETLANDS

2.1 Wetland Areas
OXY USA agreed to construct 99.74 acres Of gquatic/wetland areas During site visit with the USFWS
they suggested that one Of the areas be converted into woodlandsriparian area Because of the
ecological value for this conversion the Trustees allowed OXY USA to count the tota acreage of this area
as part Of the aquatic/wetland area requirement The wetland areas that were constructed are shown in
Figure 2_1 The totar surthec area for the constructed wetland was 112.97 gcres and was broken down by
the areas as
Surface Area
Area NO

acres

20.64

13.10

12.35

29.98

16.93

4.78

15.19

TOTAL 112.97

With approval by the Trustees the woodlands/riparian area Area could be substituted for an equal area
of wetlands Area contains total Of 19.19 gcres OXY USA eclected to use 15.19 acres in Area as
wetlands and 4.00 acres as Woodlands
2.2 Site  preparation
in Area 12 and most of this area was fallow consisting mostly ©Of coastal Bennuda grass " Area
total Of dikes were constructed Each dike was constructed liont native soils scraped from the waterside
of the jmpoundment This served two purposes first i provided the puilding mMaterial  for the dikes and
second i« lowered the surface elevation in the area so that water would be held for the creation of the
wetlands Each of the dike areas were designed SO that gianding Wwater would be [ ogent throughout the
year
After scraping the area inside the dike walls and prior t© the construction of the dikes the coastal Bermuda
grass a@nd other vegetation in these area Was killed using chemical treatment prior t© constructing the dikes
Chemical control  of undesirable gspecies was done With the use of non-selective systemic herbicide For
this site an isopropyl amine sanr of glyphosate base Rherbicide Wwas used applied at rate Of to 10 quarts
per acre Spot  treating of selected areas Was also pecessary due to the dense growths oOf undesirable
species After the vegetation die-back from the chemical control wac completed the Areas and

were burned to destroy the biomass
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tJpon completion of the dike construelion three distinct zones Wwere established based on ground level
contours The first yone referred to as ZoOne was the area sybmerged for the majority of the year and
designed to contain emergent vegetation this zone s similar in characteristic to the US Army Corp of

Engineers hydrologic zones and 11 defined as permanently semipermanently to nearly permanently

inundated or

The second zone Zone was is area that wvill be partially submerged or hoggy-llke for portion of the
year containing vegetation that Wwvill thrive under partially saturated conditions This zone is similar jn
characteristic to the COrps hydrologic zone and |\/ defined as regularly Of seasonally inundated  or
saturated

The third zone Zone is an area Of Moist soils containing hydrophytic  vegetation This WNE is similar in
characteristic to the Corps Hydrologic Zone defined as irregularly inundated or saturated for less than

percent ~Of the growing season in mMost years The growing season in Cooke County is 226 days as given in

The Handbook of Texas Online maintained py the Texas State Historical Association With growing
season Of 226 days percent of the growing season is 11 days Zone needs 1 days or less Of saturated
soils to qualil as the CoOrps Hydrologic Z0ne

In Area serpentine channel running north to south was excavated to depth of approximately feel to
facilitate additional Zone and B-type habitats in this grea

In Area significant excavation and re-grading was conducted to provide additional cover for the landfill
in Area Area was lowered approximately feet throughout most of the area Three dikes were
constructed 4 the southern end of the area to thcilitate the development of Zones and habitat

In the area of wetlands that previously eXxisted in Area chemical control of undesirable species

predominantly cattails  Typha Sp and COMMON reeds Phragmites Sp was done with the use of
isopropylaminc  sait ©f glyphosate base herbicide applied at rate of to 10 quarts per @Cre Spot treating
of selected areas WaS also pecessary due to the dense growths Of undesirable species After the | cgetation
die-back from the chemical control was completed the area was burned to destroy the biomass The area

was then excavated to depth ©f to feet to remove the cattail/reed root mass- This lowered the eastern

part of Area to near the top of the weathered bedrock

The portion of Area west of the Unnamed Tributary Was lowered to near the top of the weathered

bedrock and the Unnamed Tributary inside Area was removed This created single pond of

approximately 17 acres With an average depth oOf to 10 feet The soil removed from the western part Of

Area and from the Unnamed Tributary was used gas cap material for the landfill in Area

In Area small serpentine channel was constructed running north to south was excavated to depth of

approximately feet o teilitate additional Zones and habitat in this area

TO help facilitate the growth and survival rate Of the planted wetland vegetation below-grade irrigation

system was added  throughout Area and The system WaS designed 1t provide city-supplied  Water

to the areas in the event Of grought In addition water suppl lines were installed in Areas 12.3 and to
g pply

each dike area to assist in the filing of the ponds and facilitate the development and planting of Zone

and
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Areas and were Ibneed as one contiguous property The fence is 4-strand  barbed-wire
fence Areas and were fenced as one contiguous property With 4-strand  barbed-wire  fence These
fcnces are designed to prevent livestock from entry into the wetlands grasslands and wooded areas at the

site while gjjowing wildlife to MOve in and out Of these areas With relative ease

2.3 Wetland Areas Construction
2.3.1 Area
Area = the northern mMOSt area as shown in Figure 2-1 Constructed in this area are four dikes using
native soil from the water side oOf the impoundment The dike walls were built at an elevation to retain
water depth ©f approximately feet with an additional foot as freeboard The dike walls have 31 siope
and top width of three feet The four impoundments created by the four dikes were numbered through
beginning With the northernmost  jmpoundment The rirst gigit Of the pond number is the area number
followed |y dash and the goquential pond number The elevations of the op Of the dike and the (,, of
the spillway are as follows
To of Dike Elevation To of gpiliwar
Pond Number P p P Y
feet msl feet mat
-1 828 827
1-2 818 817
1-3 808 807
1-4 798 797
The spillway and dike wall construction is shown in Figure 2-2
2.3.2 Area
trapezoidal waterway was constructed in Area that followed the natural drainage way This area Was
fairly flat and low 1ying and was inundated or had saturated soils Most of the year The waterway was
built py cutthg channel 100 feet wide at the top With 25-foot fiat bottom gyeraging feet deep Two
dikes were constructed using native soil from the water side Of the impoundment These dikes were added
at the center of the waterway and the end of the waterway to retain some additional water Wwithin the
waterway The dike walls have slope and up width of three feel The tops of dike elevation for the
two dikes in Area are 792 and 786 feet mean sea level MSI starting 2t the northern dike to the southern
dike The northern dike area is referred to Pond NO 2-1 and the southern dike area is referred to Pond
NO 2-2 The Area waterway is shown in gigyre 2-1
2.3.3 Area
Constructed in this area are two dikes using native soil from the water side oOf the impoundment The dike
walls  were built 4 an elevation to retain water depth of approximately feet with gn additional foot gas
freeboard The dike walls have 31 slope and top width  Of three feet The two impoundments  created
by the two dikes wore numbered and beginning Wwith the northernmost jmpoundment The rirst gigir Of
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the pond NumMber is the area Number followed py dash and the gequential pond Number  The elevations of

the o, Of the dike and the top Of the spitiway are as follows

Top of Dike Elevation lo olISplliwa
Pond Number P P P Y
feet msl feet mMit
3-1 793 792
3-2 787 786
The spiliway and dike wall construction is shown in Figure 2-2
254  Area
Constructed iNn this area are three dikes using native soil from the water side oOf the impoundment The
dike walls were built at an elevation to retain water depth Ofapproximately feet Wwith gn additional foot
as freeboard The dike walls have 31 sjope and top Wwidth of three feet The three jmpoundments
created by the three dikes were numbered through beginning With the northernmost  jmpoundment

The first digit ©f the pond number s the area Number followed by dash and the goquential pond nhumber

The elevations of the top of the dike and the top of the spillway are as follows

Top ©of Dike Elevation of splllwa;
Pond Number P Top P Y
feet MU feet mul
a-1 786 785
4-2 788 787
4-3 783 783
The spillway and dike wall construction for Ponds 4-1 and 4-2 are shown in Figure 2-2 Pond 4-3 was
built like the other ponds except = did not have spillway This pond = approximately feet deep This
pond was added ar the oquest ©Of the Trustee 1o retain shallow po0i and to help the middle of Area
remain saturated for |onger periods
233 Area
Area = the goxisting wetland pius the area immediately Wwest of the Unnamed Tributary as shown in

Figure 2-1 Constructed in this area is ten-foot tann dike that extends from the eastern edge of the existing
wetland across the Unnamed Tributary and onto the adjacent field The dike was constructed using native
soil  from the water side Of the impoundment with most of the dike material from the western half of the
pond The dike wall is built 5 an elevation to retain water depth ©Of ar least 12 feet with an additional

width often feet The of dike elevation in

tWO feet as freeboard The wails have 31 slope and top

top
Area is 784 feet ms| with spillway elevation of 782 feet msl

Because  of this pond design for the gniway Wwas required 1N€ design storm event selected Wwas 25-
year 24-hour precipitation Based on the hydrograph for this storm through this pond concrete gpjliway
that s 40 feet wide on ,, Of the dike wall and parrowing to 20 feet ac the toe OF the gike wall was selccted

to handle the volume of water from the design Storm event The .cpillway extends from about 20 feet down
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the ypstream side of the dike across the o, Of the dike and down the downstream side to about 10 feet
beyond the dike toe At this point rip rap Was placed another 90 feet downstream in the former channel oOf
the Unnamed Tributary This former channel was improved by making 20-foot Wide pottom with 21
and is at least feet  deep In addition the channel ofte Unnamed Tributary Was improved

side  gigpes

another 400 feet downstream making the channel 20 Ipet wide at the bottom with 21 side siopes and

minimum s-foot  depth The design drawings for the gpillway and channel  gygtem are given 0 the
Appendix

2.3.6 Area
Area is the area south Of the o cyxisting Wetland and east of the Area as shown in Eigyre 2-1
Constructed in this area is waterway approximately 50 feet wide at the top The waterway 'S at
approximately feet deep with 10-foot Wwide nar bottom
2.4 Wetland Plantings

2.4.1 Grasses
in November and ecary December 2005 ypon completion ©f site preparation activities ~ an of Areas
and were seeded with native grass MiX o establish an erosion control cover of the worked areas The

seed MIiX ysed in those areas consisted of the Ibliowing

Common Name Geaus and weeks
Big Blue Stem  Anpdropogon gercirdil
Lime Blue Stem  schizachyriusn sp
Canada Wildryc Elvinirn canadensis
Indian  Grass Sorghasrum nulans
Sideoats Grama Boraelrna  cyrsipendula

Texas Winter Rye Secale cereale

Seed mixtures were planted using no-tin drill The agrea of the dike walls were sprayed With hydro

mulch seed MiX that consisted of the sagme MIiX a5 described above Due to the time of year the seed mix

was planted Canada wildrye Elvmus canadensis and Texas Winter Rye Secale cereale Wwere the

dominant emergent grasses The thick rye grass cover remained until the warmer temperature of the

summer months caused the g ,s5 t© die back

In July 2006 upon completion of construction activities Area and the western portion of Area were

seeded Wi the same i escribe above additional summer seeds annuals were adde to
th mix d bed b plus WO d | dded

promote vegetative cover over the entire grea during remainder of the summer and fall The summer

seeds added to the mMIiX were

Common Name Genus sad soecies
Barnyard Grass Echinuchiva numcata

Texas Millet Panicum texanwn

The dike walls were sprayed with hydro-mulch seed MIiX that consisted of the same mix as described

above
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2.4.2 Zone

Prior to planting ©ah pond was fillea to level approximately feet below the spiliway elevation This
level is gynected to be maintained in these 5ngg to months  each yegr
After the ponds Were rfinea  with water Zone plants Were piaced in €ach pond Within  Zone planting
densities for emergent herbaceous vegetation Were planted ON 3-foot centers in areas of water depth of 18
inches or less Twelve different goecies ©OF emergent Vvegetation were planted in the Zone The Liants
selected for Zone of were
Common Name Genus and wecies
American Pondweed Potamogeton nodosus
minois  Pondweed Potamogeton illinviensis
Perennial Smartweed Po/ygonum hydropiperoidos
Slender naiad Najac guadalupensis
Square Stem spikerush Eleocharis  guadrangu/ota
Flatstem gpijkerush ~ EFeocharis macrosachya
Softstcm bulrush Scripus validus
Arrowhead Sagliraria  latfo/ia
Duck Potato  gagittaria graminea
Bullsedge Cares sSp
Pickerelweed Pontederia cordata
Juncus Juncus  effuses
The plants were either rooted clumps from selected pyrsery StOCK or cuttings taken from o isting nursery
stock Table =2-1 provides summary of the totai Ofeach Zone plant type Pplaced in each pond for Areas
through
2.43 Zone
In addition to the grasses seeded throughout Zone as described in Section 2.4.1 11 different species of
semi-emergent flora were planted in the Zone in Zone of each pond planting densities  were on 10-
foot centers The flora planted in the ZOne were
Name Genus and suedes

Slender gpjkerush

Flatstem spikerush

Sofistem bulrush

Builsedge
American Bulrush
Waterwillow
luncus

Prairie Cordgrass

Yellow |nhdiangrass

Switchgrass

Eastern  Gamagrass

Ekacharis

acicularis

Eleocharis macrostachya
Scr/pus Vva/idus
Girex .,

Scirpus sp
Justkia americana

Juncus  ofuses

Spartina pectinata
Sorghaslrum nutans

Panicum virgatum

Tripsacum dactyloides
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containerized

The plants Came from either stock rooted clumps from nursery or cuttings
taken from existing nursery StOCk  Table 2-2 provides summary of the total Of each Zone plant placed
in each pond area for Areas through In addition to the species planted in the Zone some native
plants Were peginning © establish  naturally Specifically the eastern cottonwood Populus deltoides and
the black willow salix nigra have been found around the ponds in Areas and
2.4.4 Zone
In addition  to the gasses S€€ded  throughout Zone as described above 18 different species ©Of tiara were
planted in the Zone Zone planting densities were on 15-foot centers for emergent and  woody
vegetation
Common Name Genus and suedes
Prairie Cordgrass Spartina pectinata
Switchgrass Punicum  jrgatum
Indian  Blanket Gaillardia puichella
Buffalo Grass Buchloc dactyloicles
Blue Sage Salvia azurea
Purple Coneflower Echinaceapallida
Low Rueliia Raid/ia humilus
Oklahoma Blackberry Ruuius ok/ahomus
American Elderberry Santhucus Canadensis
American Beautyberry Callicarpa Americana
Trumpet Honeysuckle Lonicera  cempervirens
Indigo Bush pFalse Indigo Amorphafruticosa
Swamp Privet Foresliera acuminate
American Elm U/mug Americana
American Sycamore Platanus occidentalis
Eastern Redbud Cercis Canadensis
Texas Persimmon Diospyros lexana
Common Honey .ocust Gleditsia triacant hos
The plants came from either containerized stock or wore transplanted stock Table 2-3  provides
summary Of the total of each Zone plant type placed N €ach pond area for Areas through In
addition to the gpecies planted in the Zone some native  ghecies have begun establishing themselves
naturally Specifically Maximilan sunflower Hellanthus maxim iliani and Golden Tickseed Coreopsis
tine/aria were well established throughout Most of Zone in Areas 12 and

selected

2-10

stock
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s.o  WOOOLANDS/RIPARIAN

3.1 Woodland/Riparian Area

Area was established as riparian habitat low lying area along stream courses to provide further

diversification of the overall restoration project The riparian Management and enhancement of this 21.5

acre  tract of land was completed to provided important forested habitat and hardwood bottomland for

songbirds and variety ©f other wildlife species

Constructed in this urea \was dike using hative  soil from the water side of the impoundment single

dike wall was built 5 an elevation to retain water depth of approximately feet The dike wall has 31

slope an top wi of three feet ater wvill gpin  aroun the ends the ike wal elevation the
d dth of Wat d ds of dik Il The of

top Of the dike wall was 793 feet Msl

Prior to the initiation Of the planting of trees and shrubs in Area enhancement of the area consisted of

the construction of serpentine channel running east to west The channel was excavated to depth of

approximately feet to provide additional bottomland habitat and available water for the newly planted
vegetation In addition 20 potholes were dug along the side ggpes OF Area These  potholes were
designed to collect rainwater run-off from the area and act as water source to the trees planted nearby

With spacing ©f approximately 200 feet between potholes they Will provide source Of water that the
trees can readily utilize Each pothole s approximately 10 feet diameter and feet deep 1w is expected

that these potholes will retain standing water for to months of the year The locations of the channel

and potholes are shown in Figure 3-I

Cleared trees and brush taken from other areas of the site were uUsed to construct windbreak along the
southern perimeter of Area The windbreaks were constructed of tree trunks and |imbs and were stacked

approximately 10 feet high and 10 feet wide The windbreaks were constructed iNn five sections With
lengths OF approximately 200 to 300 feet tong !n addition *© providing ™€ newly planted trees much
needed relief from the gyong prevailing southerly winds the windbreaks provide food for wildlife as well
as protective cover when they tbrage in adjacent areas The windbreaks also provide escape cover and
refuge OI many wildlife gpecies On broader scale they function as stopover points for migrating
songbirds heading NOrth for the summer or south for the winter

3.2 Woodland pjantings

" early Spring 2006 the remediated porion Of Tank Pad in Area was seeded with native o mMix
to establish an erosion control cover Of the worked areas Seed mixtures were planted using no-tiltl  drill
The seed MIiX used in these areas consisted

Name

Big Blue Stem
Little Blue Stem
Canada wildrye
Indian Grass
Sideoats Urania

lexas winter Rye

of the following

Genus and species

Andropugon gerard
Schizachyriwn sp

Elvinus canadcnsis

Sorghastrum nuluns

Bouleaua cyrtipendula

Secak cercaic
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Initial  plantings in this area Of the site consisted of the ansplanting of cxisting trees from other areas on
the property These trees were thought t© be more tolerant of the harsher environmental conditions along
the perimeter of the Area ji.e sloping 8" windy conditions total Of 82 wees 71 |lackberry cCell/s
Sp and n  Cedar Jun/penis Sp were  transplanted along the vdge of the riparian area These
transplanted trees Wwvill provide fast  growing windbreak to assist in the success of the younger trees

planted in the area

The remainder of Area was planted with variety native species available from nursery stock The trees
arrived at the site in cithcr containers or balled in burlap The planting densities varied throughout the area
Minimal disturbance to the existing riparian vegetation occurred Dense clusters of riparian vegetation
were planted along the newly constructed water sources and blended into the existed riparian vegetation

This mosaic pattern provided variability throughout this portion of the restoration area Figure 3-I
illustrates the mosaic pattern that was created by mixing the dense | eggetation with  agreas OfF sparser
vegetation cover and the npewly constructed water holding areas This pattern Provides denser ggetative

cover along 1w natural drainage areas and the pothole areas becoming less dense towards the higher
elevations The use Of the potholes iirovided e opportunity to grow adenser | cgetative cover in some of
these higher areas that would normally be less productive The total number of trees planted is given in
Table 3-1

For the dense ,anting areas trees were spaced 15 feet between rows and 15 feet between trees giving an

initial stocking rate Or planting density of 193 trees per acre This density encourages the canopy to close
rapidly reducing Wee€d proplems and improving tree form and pianching Shrubs  were added hroughout

the area to increase the plant density

For the sparse planting areas trees were planted at rate Of 48 trees per acre Shrubs  were planted to
increase  the Lianting density Of the yegetation in this area ThiS gensity provided an ideal wildlife habitat

and aesthetic conditions gjlowing access corridors for wildlife to traverse the area The tree and shrub

plantings were dON€ (hroughout the area in random papern not in rows or  regular  spacing

After the holes for planting the trees were dug and before the trees were planted photographs from low
altitude g e were taken of Area ilie density of the tree plantings is evident from these photograph as

shown in Figures 3-2 3-3 and 3-4

For the planting of the nursery Stock trees holes were dug larger than the diameter of the root pall but
only as deep as the root ball The soil ot the bottom of the excavation was broken up '© provide the npewly
emerging roots room to cxpand nto loose soi to hasten establishment The majority ©Of the roots on the
newly planted tee will deyelop N the (op 12 inches oOf soil ir the tree is planted too deep new roots will
have gifficuity developing dUe to lack Of guygen FOr this oa50n the trees were pianted 2-3 inches  above
the base Of the trunk flare which allowed for some settling

it the tree was balled in pyrigp the string/wire was cut and removed from around the trunk and top 13 of

the root ball Care was given nNot to damage the trunk or roots in the process The remainder of the hole
was filled tgking care to firmly pack soil to eliminate air pockets that mQay cause roots to dry out To avoid
this pr0b|em the soil was added few inches 4 time and settled with water This process Wwas continued

until the hole was finea and the tree was firmly planted NO fertiizer was applied at the time of planting
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Plant ryPe

Frees
mericau Elm U/MwW americanus

Winged EIm- U/mw a/ta

humard Qak Quvrcus Sshumardu

ostOak-Quercusstellata

3urr Oak Quercus  mcicrocarpa
Eastern Redbud

lexas Persimmon Diospyros lexana
3lack Walnut -Jugipentc  nig.ru
ecan Carya ihlnoinensis

Jreen  Ash Fraxnuc

pennsylvanira

inriuan Sycamore P/anion us occidental/s

4ough Leaf pog Wood Cm-nw drummondli

ottonwooa Populus deft/odes

db/thm

assafms Sacsafras

3lack  Willow So/fr nigra

Shrubs

Yaupon holly -flex vonzitoriu

t.merican

Beautyberty Calhicarpa

Purestiero ocean/nato

wamp Privet

Downy Viburnium Vihurniwpr  rufithilun

oralbe Symphoricarpos orbkuiatus

americana

Tahle3-1

Area  pianting Summary

Former Empire Oil Site

Gainesville Texas
Plant Size
Bare Root Year ROOt_ Ball Bagged
Old Seedlings " Buriap Quért Total
1.5 to 2-Inch Containers
to feet in Height
Trunk Diameter
Number of piants
10U 50 150
100 100 200
200 250 450
100 1 211
(o]} 67 167
100 j{e]e} 200
25 25 50
12 12 24
12 12 24
40 62 102
25 25 50
24 24 48
25 25 50
25 25 50
25 25 50
Subtotal 1826
Number of piants
57 57
48 48
48 48
48 48
48 48
Sublotal 249
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Looking from near the southwest corner of Area toward the northeast Tank Pad Is In

the extreme lower ieft corner ©Of this photo The pock marks are the holes for the tree

planting

FIGURE 3-2

TREE PLANTING DENSITY
AREA PHOTOGRAPH

FORMER EMPIRE oOIL REFINERY
GAINESVILLE TEXAS
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Looking from near the southeast toner of Area toward the northwest Tank Pad 61

the ypper mMiddle portion of this photo The pock marks are the holes for the tree planting

FIGURE 3-3

FREE PLANTING DENSITY
AREA PHOTOGRAPH

FORMER EMPIRE OIL REFINERY
GAINESVILLE TEXAS
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Looking from almost straight down from near the east side of Area The wind break is

along the iert side of the photo The peek Marks are the holes for the tee planting

FIGURE 3.4

TREE PLANTING DENSITY
AREA PHOTOGRAPH

FORMER EMPIRE OIL REFINERY
GAINESVILLE TEXAS
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TO reduce competition oM grass and  weeds two-inch to four-inch layer Of wood  chip mulch was added
at the base of an the newly planted trees v was determined at the time Of planting that staking was
necessary TOr support ©OF the younger trees TWO  stakes used in conjunction with wide flexible tc

material were used to hold the tree upright provide flexibility and minimize injury to the trunk Support

staking and ties will be removed aftcr the first year Of growth
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4.0 GRASSLANDS

4.1 Grassland Areas

Areas and were designated as grassland areas as sShown in Figure 2-1 Area is between the Southern
Pit and the |iharian woodland area Area has an 5rcs Of 14.66 acres Area = adjacent to Areas

and Area has an area Of 15.88 cres giving total grassland area Of 30.54 gcres Areas and are

shown in more detail in Eigure 4-1

4.2 Grassland pigntings

Upon completion ©f the remediation activities 4 the Southern pit greg all paths and roads were disked in

July 2006 Area was seeded with mix of grasses and wild flowers The climax egetation

consists of
Lile  Bluestem Indian  Grass Big Bluestem Canada Wild Rye Texas winter Grass and Sideoats Grania

The wild flowers mix typically consisted of the following

Common Name Genus and species

Black Eyed Susan Rudheckia h/nc
Purple Conetlower Echinaccapurpurea
Flax Linumsp

Cone flower Ratibida
Partridgepea cxsia chamaecrisza
Indian Blanket Ga/lloyd/a  pu/ciwila

Indian Paintbrush Castel/i/a coccinea

Gayfeather Licarisap

In Juy 2006 Area was seeded with iiwe Bluestem Indian Grass gijg Bluestem Canada Wild Rye and

Sideoats Graiiia TWO additional summer seeds annuals Barnyard Grass Echinochina snuncata and
Texas Millet Panicurn texanurn were added to promote vegetative cover oOver the entire area dguring this
summer months Seed mixtures were planted using no-un  drill  The dike walls were sprayed with

hydra-mulch seed MIX that consisted of the same mMiX as described above
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WILDLIFE RE-ESTABLISHMENT

As phases ©Of the restoration were completed wildlife populations Dave  begun  re-establishing the area

Evidence of mammalian avian reptilian @89 amphibian species have been noted throughout the wetland

areas  footprints OF raccoons Ptvcyon lunar are numerous Beaver Castor canadensis and deer
Odocoileus virginianus trackings have been noted in Areas and Scat from coyotes Canis latrans
has been found in Areas through Red foxes Vu/pes fivvu and skunks  gpi/ogak putorius have been
seen in Area using the windbreaks for cover

In Area frogs Ratio Sp have been noted in some oOf the ponds In Area Red-eared slider
Trachemys scripta elegans was seen in the constructed channel water snake Nerodia Sp has also

been witnessed in the same waterway

Green-backed herons Rutorides striatus have been seen in the newly established vegetation in Area
Mallards Anas p/atyr/ynchos wood ducks AiX sponsa blue-winged teal Anas discors and cools
Fulica americana have an been seen yisiting the ponds in Areas and

Larger birds such as the red-tail hawks Hurco jamaicensis the northern Harrier Circus cyaneus and the
Turkey vulture Cart/tortes aura have been noted pLynting/scavenging throughout the restoration areas
Mourning doves Zenaida macroura meadowlarks sturne/la  .cp. mockingbirds Mimus polyglotios

shrikes | anius Iudovicianus cardinals  card/nalis cardinalis and numerous sparrow Emberizids have

become common in many areas around the site

While detailed of the fauna oOf the site has noL been yndertaken examination Of the
survey perfunctory

site reveals that the areas restoration has proven to he welt on s Way to becoming success story for the

development of wildlife habitat in north central Texas
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APPENDIX

PROPERTY SuRVEY
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APPENDIX

AS-BUILT DRAWINGS FOR AREA SPILIWAY
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