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Great Blue Heron
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The Great Blue Heron can be found at the Strategic Petroleum Reserve sites at Bayou Choctaw,
West Hackberry, Big Hill, and Bryan Mound. They nest on constructed platforms at Bryan Mound,
but at the other sites, Great Blue Herons prefer to build their nests high in trees in off-site
heronries. They lay two to six eggs per clutch, and one to two clutches per year. They are large
birds that can stand over four feet high, with a wingspan of over six feet, yet weigh only five to six
pounds. They catch and eat fish, snakes, small mammals, amphibians, and even other birds.

Disclaimer

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any of its employees or contractors make
any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed or
represents that its use would not infringe on privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring
by the United States Government or any agency or contractors thereof. The views and opinions
of authors expressed herein do not necessarily state or reflect those of the United States
Government or any agency or contractors thereof.

Distribution

The Strategic Petroleum Reserve 2021 Site Environmental Report is a public document that is
distributed to various local libraries and local regulators and stakeholders. The report is available
to the public on the internet at https://www.spr.doe.gov/esh/default.html



https://www.spr.doe.gov/esh/default.html

0439

QUESTIONNAIRE/READER COMMENT FORM

Please submit your questions/comments via Email to Environmental @SPR.DOE.GOV
or photocopy this page and forward it to the following address:

Fluor Federal Petroleum Operations, LLC
Environmental Department, EF-20

850 South Clearview Parkway

New Orleans, LA 70123

A copy of your comments will be sent to the originator for response.

Date:

Name of Submitter:

Street or P.O. Box:

City/State/Zip code:
Organization (if applicable):
Comments:
(Attach other sheets as needed)
(Below for originator’s use only)
Subject Matter Expert (SME): Date:

SME’s Response:
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Executive Summary

The U.S. Department of Energy (DOE), Strategic Petroleum Reserve (SPR), Annual Site
Environmental Report (ASER) is a DOE-wide submittal provided by each DOE Project Office.
The ASER outlines by calendar year, site environmental management performance, confirms
compliance with environmental statutes, standards and requirements, and highlights significant
environmental successes. Additionally, the ASER serves the public by summarizing monitoring
data collected to assess SPR impacts on the environment. This report and previous ASERs are
found at https://www.spr.doe.gov/esh/default.html.

The SPR Project Management % ‘,
Office (SPRPMO) is in New | ) ‘1
Orleans, LA. The Project L |
Management Office oversees the 3 2l

operation and maintenance of four g'/ e
crude oil storage facilities in o AE%} ray o
Louisiana and Texas. The primary Sm | e
mission of the SPR is to maintain a FREE#";;*‘” "
constant state of operational § B o

readiness to draw down the reserve |7

and supply oil to the country when . . éwuscmsn Gulf of
an emergency is declared by the Mexico

President of the United States. o\

Chapters within the ASER provide a more detailed overview of the environmental activities at
the SPR, including:

Chapter 1: Introduction

Chapter 2: Compliance Summary

Chapter 3: ISO 14001 Environmental Management System and Sustainability Program
Chapter 4: Environmental Radiological Program Information

Chapter 5: Environmental Permits and Programs

Chapter 6: Site Hydrology, Groundwater Monitoring, and Public Drinking Water Protection
Chapter 7: Quality Assurance

During the CY 2021, the M&O Contractor, Fluor Federal Petroleum Operations (FFPO),
coordinated its activities with the SPRPMO, subcontractors, and regulatory agencies to ensure
compliance with federal, state, and local requirements along with meeting established
environmental and sustainability goals. The narrative of this document illustrates the
performance of these achievements.

Major Environmental Achievements at the SPR in 2021 are summarized below:
e Zero (0) Notices of Violation
e Zero (0) reportable releases
e Achieved 100% affirmative procurement target

X
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e Maintained ISO 14001 Certification

The Questionnaire/Reader Comment Form located in the front of this document may be utilized
to submit questions or comments to the originator.




2021 ASER SECTION 1

1 Introduction

This Strategic Petroleum Reserve (SPR) Annual Site Environmental Report (ASER) for
the calendar year 2021 was prepared to inform the U.S. Department of Energy (DOE),
environmental agencies and the public about environmental management performance
and data gathered at or near SPR sites. It also summarizes compliance with
environmental standards and requirements as well as highlights significant programs and
efforts.

1.1 Background Information
The Energy Policy and Conservation Act (EPCA) established the SPR in 1975. The goal

of the EPCA is to ensure the U.S. has sufficient petroleum reserves to mitigate the effects
of a significant oil supply interruption. The
mission of the SPR is to maintain a constant

state of operational readiness to draw down SPR MISSION

the reserve and supply oil to the country when

an emergency is declared by the President of The mission is to maintain a

the United States. constant state of operational
readiness to draw down the

The SPR stores emergency crude oil supplies reserve and supply oil to the

in salt caverns. The caverns were created country in an emergency.

through solution mining deep within the
massive salt deposits that underlie most of the
Texas and Louisiana coastline. The utilization of the caverns avoids hazards associated
with aboveground storage, offers security, and is an economic means of storage.

The U.S. Government selected the Gulf Coast as the location for the SPR due to its large
concentration of underground salt domes and its large number of refineries, and crude oil
distribution capabilities. These attributes provide the flexibility needed to respond to a
wide range of supply disruptions.

The Secretary of Energy has the authority to acquire oil to fill the reserve or exchange
current holdings to alter the mix of oil, to test the SPR’s capabilities through test sales, or
to "loan" oil to refineries during temporary oil supply disruptions. Also, starting in 2017,
the SPR has released crude oil to the marketplace as required by the Bipartisan Budget
Act (Sections 403 and 404) and the 21* Century Cures Act.

The DOE Office of Deputy Assistant Secretary of Petroleum Reserves has overall
programmatic responsibility for establishing SPR objectives. The SPRPMO is
responsible for implementing these goals and objectives, including articulating an
environmental policy (included as Appendix B) responsive to DOE requirements. The
M&O Contractor applies this policy to SPR operations.

1-1




2021 ASER SECTION 1

The SPR entered CY 2021 with 638.1 MMbblI of crude oil, and at the end of CY 2021 (as
of December 31, 2021), the SPR held 593.7 MMbbl. The net decrease of crude oil is a
result of three congressionally mandated crude oil sales, the Hurricane Ida Emergency
Exchange, and the FY 2022 Winter Exchange in CY 2021.

Beginning in April 2020, the SPR started receiving crude oil deliveries from entities in an
Exchange for Storage (EFS) program. By June 30, the SPR held approximately 21
MMbbl. In August, the SPR began returning stored EFS program oil, and as of
December 31, 2020, had returned approximately 19.5 MMbbl to EFS customers. At its
conclusion, the EFS program successfully delivered 19.86 MMbbl of crude oil to partners
from July 2020 through February 2021.

1-2
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1.2 Locations, Facilities and Operations

The SPR utilizes underground salt dome formations to store crude oil. It comprises four
facilities located along the Gulf Coast (Bryan Mound, Big Hill, West Hackberry, and
Bayou Choctaw), a project management facility in New Orleans, and the Stennis
Warehouse facility. Figure 1-1 shows the SPR locations. DOE leased the St. James
Marine Terminal (located southeast of Bayou Choctaw) to Shell Pipeline in January 1997
and subsequently to ExxonMobil in January 2020. Although the St. James Marine
Terminal is not an active SPR storage facility, it remains a SPR property. This report will
contain a narrative description about the St. James Marine Terminal where applicable.
Table 1-1 below summarizes information about the four active storage facilities.

Figure 1-1 SPR Locations

Table 1-1 SPR Storage Facilities

City, State No. of Crude Oil Storage Inventory*
Caverns
Bayou Choctaw Plaquemine, LA 6 62.5 million barrels
Big Hill Winnie, TX 14 131.3 million barrels
Bryan Mound Freeport, TX 20 219.1 million barrels
West Hackberry Hackberry, LA 22 179.7 million barrels

*As of December 31, 2021 (Additional 1.1 million barrels was contained in tanks and pipelines.)

1-3
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1.2.1 Bayou Choctaw
Iberville Parish, LA, serves as the location of the Bayou Choctaw site. This storage
facility occupies 356 acres above the Bayou Choctaw salt dome, including off-site

satellite brine disposal wells
and associated brine piping.

The U.S. Government
selected the Bayou Choctaw
salt dome as a storage site
early in the SPR program
because of the potential to
convert its existing brine
caverns to oil storage and its
proximity to commercial
marine and pipeline crude oil
distribution facilities.
Development of the site was
initiated in 1977 and
completed in 1991. One
additional cavern was
acquired, modified and completed in 2012.

The area surrounding the site is a freshwater swamp, which includes substantial stands of
bottomland hardwoods with interconnecting waterways. Small canals and bayous flow
through the site area and join larger bodies of water off site. The site is usually dry and
protected from spring flooding by the flood control levees and pumps. The forest and
swamp provide habitat for a diverse wildlife population, including many bird species,
mammals, and reptiles, including the American alligator.

1.2.2  Big Hill

Jefferson County, TX serves as
the location of the Big Hill site
that covers approximately 270
acres above the Big Hill salt
dome. Off-site facilities include an
intake structure that provides raw
(brackish) water for cavern
development and fluid
movements, a brine line for brine
disposal, and a crude oil pipeline
for receiving and distributing oil
in commerce.

Big Hill is the newest SPR storage
facility. Its proximity to
commercial marine and pipeline crude oil distribution facilities is advantageous to the

1-4
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overall function of the SPR mission. Development of the site was initiated in 1982 and
completed in 1991.

Most of the site is upland habitat, consisting of tall grass with a few 150-year-old live oak
trees. The nearby ponds and marsh provide an excellent habitat for a diverse population
of wildlife, including the American alligator, over-wintering waterfowl, and various
species of birds and mammals.

1.2.3 Bryan Mound
The Bryan Mound site is in Brazoria County, TX and occupies 500 acres above the Bryan
Mound salt dome. Off-site facilities include an intake structure that provides raw water
for cavern development and fluid movements, brine pipeline for brine disposal, and crude
oil pipelines for receiving and
distributing oil in commerce.

The U.S. Government selected
Bryan Mound as a storage site
early in the SPR program
because of the potential to
convert its existing brine caverns
for oil storage. Development of
the site was initiated in 1977 and
completed in 1987.

The marsh and prairie areas
surrounding Bryan Mound are
typical of those found

throughout the Texas Gulf Coast
region. Brackish marshland
dominates the low-lying portions of
the site. The coastal prairie has abundant tall grass forming cover and feeding grounds for
wildlife. Marshes and tidal pools provide diverse habitats for a variety of birds, aquatic
life, and mammals.

1-5




2021 ASER SECTION 1

1.2.4 West Hackberry
Located in Cameron Parish, LA, the West Hackberry site occupies 565 acres over the
West Hackberry salt dome. Off-site facilities include an intake structure that provides raw
(brackish) water for cavern development and fluid movements, brine disposal wells with
associated brine piping, and
crude oil pipelines for receiving
and distributing oil in commerce.

The U.S. Government selected
West Hackberry as a storage site
due to the potential to readily
convert its existing brine caverns
to oil storage. Development of
the site was initiated in 1977 and
completed in 1988.

Numerous canals and natural
waterways bisect the area. The
surrounding area consists of
marshland with natural ridges
that support grass, trees and affect
water flow through the marshes. These marshlands provide a habitat for a variety of
wetland and wildlife species.

1.2.5 New Orleans

The SPRPMO is in the New
Orleans, LA metropolitan area.
Located in Jefferson Parish, the
SPRPMO exists in three adjacent
leased office buildings with a
nearby leased warehouse. This
facility functions as the
management headquarters of the
SPR. Activities conducted at the
New Orleans office complex are
predominantly administrative.

1-6
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1.2.6 Stennis
DOE leased the Stennis Warehouse located in Hancock County, MS from the U.S. Army
from 2004 to 2011 and

since 2011, from the
National Aeronautics and
Space Administration
(NASA). The warehouse,
adjacent concrete aprons,
and parking lot occupy
approximately 3.4 acres
within the John C. Stennis
Space Center. It’s used to
maintain and store heavy
equipment and piping in
support of the four storage
sites. It also has office space
permanently used by its
tenants and, if needed,
temporarily used by New
Orleans SPRPMO personnel.

1.2.7 St. James Marine
Terminal
The St. James Marine
Terminal, located along the
Mississippi River in St.
James Parish, LA, consists of
a 173-acre site that includes
a central facility and two
satellite docks on the west
Mississippi River batture.
DOE leased this facility to
Shell Pipeline from 1997 to
December 31, 2019.
Effective January 1, 2020,
ExxonMobil entered a 20-
year long-term leasing
arrangement to use the site.

1-7
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2 Compliance Summary

COMPLIANCE DURING 2021

The SPR did not have any:
Compliance or cleanup agreements
Environmental violations cited by regulators

Notices of violation
Notices of deficiency
Notices of intent to sue
e Other types of enforcement actions issued at any of the sites
There were five (5) permit exceedances regarding water, and none regarding air and
waste.

There were no reportable releases.

2.1 Regulatory Compliance Summary

Operational activity at the SPR is subject to numerous federal and state regulations, Executive
Orders (EO), and DOE Orders. A list of applicable environmental standards is provided in
Appendix Al, and a list of SPRPMO Environmental Safety and Health (ES&H) Directives is
included in Appendix A2. Following these regulations, orders, standards, and directives, the SPR
successfully operates in an environmentally compliant manner. Table 2-1 summarizes major
applicable environmental regulations and orders. It also summarizes how compliance
requirements were met during 2021 and, where appropriate, reference report sections that contain
more detailed information. The principal agencies responsible for enforcing environmental
regulations at SPR facilities are:

e Environmental Protection Agency (EPA)

New Orleans and Galveston Districts of the United States Army Corps of Engineers
(NODCOE & GALCOE)

United States Fish and Wildlife Service (F&WS)

Louisiana Department of Environmental Quality (LDEQ)
Louisiana Department of Natural Resources (LDNR)
Louisiana Department of Wildlife and Fisheries (LDWF)
Railroad Commission of Texas (RRC)

Texas Commission on Environmental Quality (TCEQ)
Texas General Land Office (TGLO)

Texas Parks and Wildlife Department (TPWD)

Mississippi Department of Environmental Quality (MDEQ)
John C. Stennis Space Center

These agencies issue permits, review compliance reports, inspect site operations, and oversee
compliance with regulations.
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Table 2-1 Environmental Regulations Applicable to the SPR

Regulation

Compliance Status

Report
Section

perform analytical, monitoring, and scanning activities.
Conformance is demonstrated by following state implementing
agency radiation control regulations.

National Environmental All design reviews, engineering change proposals, deviations, 3
Policy Act (NEPA) — waivers, and purchase requisitions were evaluated for NEPA review
requires federal agencies to  in 2021. Of these documents, 22 required NEPA categorical

follow a prescribed process  exclusion documentation. Projects did not have the potential to

to anticipate the adversely affect environmentally or culturally sensitive resources,
environment impacts of such as structures of historical, archeological, or architectural

proposed major federal significance, nor did they threaten or endangered species or their

actions and alternatives. habitat. Also, these actions did not adversely impact wetlands.

EO 11988 — “Floodplain The SPR ensures compliance with EOs 11988 and 11990 by 3
Management,” complying with NEPA requirements, identifying potential

EO 11990 — “Protection of ~ environmental impacts, and obtaining permits through the COE and
Wetlands,” NODCOE, state coastal management agencies prior to any construction,

GALCOE, LDEQ, and RRC  maintenance, rehabilitation or installation of structures and facilities.

EO 13834 — “Efficient Each year the SPR Energy Efficiency and Pollution Prevention 3
Federal Operations.” The Committee oversees the identification, selection, scheduling,

goal is to maintain Federal budgeting and implementation of projects and activities that support
Leadership in sustainability the sustainability program. In December of each year, a Site

and greenhouse gas emission  Sustainability Plan is submitted to DOE.

reductions.

Atomic Energy Act of 1954  X-ray and other sealed radioactive sources are used at the SPR to 4
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Safe Drinking Water Act
(SDWA)

Louisiana and Texas
Underground Injection
Control (UIC) programs
regulate underground
hydrocarbon storage, related
brine disposal, and oil field
wastes.

TCEQ enforces the SDWA
in Texas by regulating Public
Water Systems for health-
based violations to ensure
potable water provided is
safe to drink.

SPR sites comply with the SDWA through permitting under the 5.1,6

Louisiana and Texas UIC programs.

The 2021 Annual Report Form OR-1 for underground injection was
completed and submitted on schedule to the LDNR.

Local public water systems supply drinking water to all storage sites,
New Orleans headquarters, and the New Orleans and Stennis
warehouses. Potable water systems at Bryan Mound and Big Hill are
classified by state regulations as “non-transient, non-community”’
public water distribution systems. These sites are required to have
potable water monitoring programs. The West Hackberry and Bayou
Choctaw facilities are not required to have potable water monitoring
programs and are recognized as water purchasers only.

In 2021, potable water samples were taken monthly at Bryan Mound
and Big Hill for coliform monitoring, and weekly samples were
collected and analyzed for residual chloramine (disinfectant).
Average disinfectant levels were reported to TCEQ on a Disinfectant
Level Quarterly Operating Report. Calculated results at both sites did
not exceed the regulatory maximum contaminant levels (MCL) for
disinfectants. All coliform results were also below the MCL.

Potable water is sampled and tested for lead and copper tri-annually
at Big Hill and Bryan Mound. In 2021, testing for disinfection by-
products (DBP) Trihalomethanes and Haloacetic Acids was
conducted through TCEQ at Bryan Mound and Big Hill. Test results
for DBPs were below the MCL at both sites. Other potable water
parameters monitored for compliance include asbestos, nitrite, and
nitrate with varied monitoring schedules. Samples were collected by
a TCEQ contractor and tested for nitrate and nitrite at Big Hill and
Bryan Mound in 2021. All results were below their MCLs.

Groundwater monitoring of the uppermost aquifer at the SPR storage
sites is mandated via DOE orders for surveillance assessment and is
coordinated through the Environmental Monitoring Plan (EMP).
Details of groundwater monitoring are presented in Section 6.

Historical groundwater evaluations have indicated shallow
groundwater impacts from saltwater at the Bryan Mound and West
Hackberry sites. As part of the site’s overall groundwater
surveillance, the post-closure monitoring near the Bryan Mound
brine storage pond is provided through this report to the RRC as
requested.

The West Hackberry site completed the closure of its brine ponds in
1999 under a corrective action plan (CAP) negotiated with LDNR.
Remedial recovery pumping was completed in 2001. Post-closure
monitoring for 30 years is currently met by quarterly monitoring, and
annual reporting in the ASER shared with LDNR.
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Table 2-1 Environmental Regulations Applicable to the SPR

Regulation

Compliance Status

Report
Section

Recovery Act (RCRA) —
LDEQ, EPA, and RRC
govern the generation,

Generators (VSQG) in 2021. Hazardous wastes are not treated,
stored, or disposed of at any SPR sites. Therefore, the sites are not
RCRA-permitted.

Clean Air Act (CAA) — SPR sites comply with provisions of the CAA and State 5.2
LDEQ and TCEQ regulate Implementation Plans (SIP) through permitting and following
the release of air pollutants applicable regulations. All SPR facilities operate in accordance with
through permits and air the provisions of the applicable state air permits.
quality limits.
There was no permit changes in 2021. All existing air permits are
current.
Annual fugitive monitoring of piping components for volatile
organic compound (VOC) leaks was performed at the Louisiana SPR
sites in 2021. Biennial fugitive monitoring was not required at Big
Hill and Bryan Mound in December 2021.
Clean Water Act (CWA) — SPR sites comply with the CWA through permitting under the 53,54
EPA Region VI, RRC, NPDES program, following SPCC regulations, and complying with
LDEQ and MDEQ establish ~ the wetlands’ usage program.
standards and issue permits
to improve water quality. NPDES
LDEQ has primary In 2021, the West Hackberry and Bayou Choctaw LPDES permits
enforcement responsibility were renewed. No other modifications, changes, or renewals were
for the National Pollutant needed to water discharge permits.
Discharge Elimination
System (NPDES) in Spill Prevention Control and Countermeasure (SPCC)
Louisiana. EPA and RRC Each SPR storage site and the Stennis warehouse comply with SPCC
issue NPDES permits in regulations by following a plan that addresses the prevention and
Texas. containment of petroleum and hazardous substance spills. SPCC
plans are current with Title 40 CFR 112 and corresponding state
regulations.
Wetlands
The SPR sites obtain permits from the COE and Coastal Zone
Management representatives of the responsible state agencies
whenever projects have a fill, discharge, or dredging occurring in a
wetland. Two wetlands permits were issued for Bayou Choctaw,
West Hackberry, and two authorizations were issued for Bryan
Mound and Big Hill in 2021.
Pollution Prevention Act of Each SPR site operates in accordance with a Storm Water Pollution 5.5
1990 — LDEQ, RRC and Prevention Plan (SWPPP). This is prepared in accordance with
EPA Region VI focus on EPA multi-sector general storm water discharge authority for storm
reducing the amount of water associated with industrial activity. It also follows Louisiana
pollution through cost- and Mississippi state requirements, using Pollution Prevention
effective changes in Program principles as the basis for limiting or precluding storm
production, operation, and water contamination.
raw materials usage.
Resource Conservation and SPR facilities continued to operate as Very Small Quantity 5.5
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Table 2-1 Environmental Regulations Applicable to the SPR

Regulation

storage, handling, and
disposal of hazardous wastes.

Compliance Status

Each SPR site has an EPA generator number used to track the
manifesting of hazardous waste for off-site treatment or disposal.

Report
Section

Toxic Substances Control Procedures are in place to prohibit purchasing equipment containing 5.6
Act (TSCA) — regulates the  either friable asbestos or polychlorinated biphenyls (PCBs).
manufacture, use, and
distribution of all chemicals. ~ Small amounts of non-friable asbestos, usually in the form of seals or
gaskets, are disposed of as they are taken out of service in
accordance with applicable solid waste regulations. Non-asbestos
replacement components are used. No liquid-filled electrical
equipment or hydraulic equipment currently used on the SPR has
been identified as containing PCBs.
Superfund Amendments SARA Title III Tier Two reports, also known as EPCRA Section 312 5.6
and Reauthorization Act reports, were prepared, and distributed as required by March 1, 2022,
(SARA) — EPA, LDEQ), to state and local emergency planning committees and local fire
LDNR, and TCEQ — departments.
SARA Title III specifies
many responsibilities and The submittal of a TRI Form R (EPCRA Section 313) was required
reporting obligations for for all sites in 2021 because the 2021 crude oil sales introduced
facilities with hazardous crude oil into commerce. The TRI reports were prepared and
chemicals. submitted to EPA as required by July 1, 2022.
Emergency Planning and
Community Right to Know
Act (EPCRA) — establishes
requirements for federal,
state, and local governments,
Indian tribes, and industry
regarding emergency
planning and “Community
Right-to-Know” reporting on
hazardous and toxic
chemicals.
Endangered Species Act —  The F&WS is consulted about the appropriate actions taken 5.7

LDWF and TPWD prohibit
activities that would
jeopardize the existence of an
endangered or threatened
species or cause an adverse
modification to critical
habitat.

regarding threatened and endangered species. The SPR does not
perform activities that would jeopardize the existence of endangered
or threatened species. Additionally, there are no critical habitats at
any of the SPR sites.

Consideration of potential impacts to threatened or endangered
species at the SPR was included as part of the original conditional
coverage through the re-issued MSGP. The MSGP coverage has
since been migrated to either the individual or general permits issued
to each site.
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Table 2-1 Environmental Regulations Applicable to the SPR

Regulation

EO 13186 —
“Responsibilities of Federal
Agencies to Protect
Migratory Birds” and
Migratory Bird Act

Compliance Status

In a continuing effort to minimize disruption and provide suitable
habitat to migratory birds at SPR sites, bird-nesting areas are closed
or otherwise protected during critical periods to prevent disturbance
from site operations.

SPR storage facilities are located on migratory pathways along the
Texas and Louisiana Gulf Coast. Many species of waterfowl and
songbirds use SPR sites for resting and refueling during spring and
fall migration. Environmental awareness of migratory bird issues
commences at the site level. Mowing is discontinued in selected
fields from early fall through spring at all sites to provide food and
shelter for migrating birds as well as nesting and brooding locations
for resident birds. When discovered, nesting areas are flagged (e.g.,
ground-nesting terns and killdeer) and equipment is designated for
limited/restricted use (e.g., by Northern Mockingbird, Mourning
Dove, and Loggerhead Shrike).

Report
Section

5.7

National Historic
Preservation Act

(NHPA) — identifies,
evaluates, and protects
historic properties eligible for
listing in the National
Register of Historic Places.
NHPA is administered by
State Historic Preservation
Offices.

In 2020 four LE-2 projects were certified by the State Historic
Preservation Offices. The certification was done by site. Two went to
the Texas State Historic Preservation Office, and two went to the
Louisiana State Historic Preservation Office. All four certifications
indicated that no historic properties are present or affected by the
project as proposed. No identified historic properties, archeological
sites, or other cultural resources are present or affected.
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Table 2-1 Environmental Regulations Applicable to the SPR

Regulation Compliance Status Report
Section

Oil Pollution Act (OPA) of  SPR emergency programs, planning, and management are guided by
1990 — OPA and TGLO the OPA standards for onshore storage facilities, pipelines, and
improved the nation's ability ~ marine terminal facilities. Facility Response Plans have been
to prevent and respond to oil  combined with site emergency response procedures according to the
spills and provided EPA “One Plan” scheme and meet or exceed the requirements of
requirements for contingency OPA and related state acts such as the Oil Spill Prevention and
planning both by government Response Act (OSPRA) in Texas. The plans are approved by the
and industry. appropriate federal and state regulatory agencies. The Texas sites
maintain their OSPRA certifications in accordance with state
requirements.

The SPR conducts quarterly emergency drills or hands-on training at
its sites in accordance with the National Preparedness for Response
Exercise Program (PREP). The exercises (announced or
unannounced) are conducted at each site annually and include the
deployment of equipment. Emergency management personnel from
New Orleans coordinate these drills and include the participation of
public and regulatory agencies.

The SPR utilizes the National Incident Management System (NIMS),
the response management system required by the National Oil and
Hazardous Substances Pollution Contingency Plan. SPR site and
New Orleans response management personnel have been trained in
the unified Incident Command System. A team of selected New
Orleans personnel is available to support extended site emergency
operations when needed.

Federal Insecticide, State licensed pesticide applicators apply pesticides and herbicides
Fungicide and Rodenticide  using only products that have been reviewed and listed on the SPR
Act (FIFRA) — LDEQand  Qualified Products List (QPL).

TCEQ regulate the

manufacture, use, storage and The SPR uses pesticides and herbicides to control pests in buildings
disposal of pesticides and and around work areas and control vegetation on well pads, under
herbicides. pipe racks, and along security zone areas. Although pesticide use is

necessary, a concerted effort is made to use the safest products for
the environment.

2.2 Preventing and Reporting Releases

The SPR oil storage sites are located adjacent to or near marsh, wetlands, and water bodies. The
SPR is committed to the protection of the surrounding environment through oil spill prevention
and control. Verbal notification and associated written reports to the appropriate regulatory
agencies (e.g., National Response Center) are made if a release meets reportable criteria. Each
SPR site has structures to contain or divert any harmful release that could impact surrounding
waterways or land areas. On-site spill control equipment, detailed emergency plans and extensive
training are used to ensure that the environment is safeguarded.
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Site Emergency Response Procedures address release reporting requirements of the SPR M&O,
DOE, and appropriate regulatory agencies. Specific reporting procedures depend on the quantity
and type of material released, immediate and potential impacts of the spill, and spill location
(e.g., wetland or water body). Spills of hazardous substances are verbally reported to site
management and then to M&O and DOE management in New Orleans. Releases are documented
using the Operations Control Center (OCC) Non-Routine and Occurrence Report form. The form
is completed at the site and forwarded to the New Orleans OCC. Corrective action/cleanup
reports are also submitted unless otherwise directed by the DOE or appropriate regulatory
agency.

2.2.1 Reportable Releases
Federal and state regulations require notification to authorities in the event of a release of a
reportable quantity of designated materials. Historically, most reportable releases at the SPR
have resulted from brine and crude oil operational activities. During the calendar year 2021,
there were zero reportable releases at the SPR.

Figure 2-1 and Table 2-2 provide a six-year summary of reportable releases. Due to the number
of reportable spills that occurred in CY 2017, the M&O Senior Management initiated
communication with site management to focus on preventative measures to reduce the likelihood
of reportable releases. Additionally, a work instruction titled SPR Unplanned Release,
Estimation, Notification, and Reporting for Non-Emergency Situations was published in 2019 to
promote the consistent identification of reportable spills. The FFPO Environmental Department
provided training to site personnel who handle oil, brine, and other chemicals to increase
awareness. Because of the focus and support, combined with Environmental oversight, project
design review input, and usage of the new work instruction, reportable releases have been
significantly reduced.

Figure 2-1 SPR Reportable Spills for Calendar Years 2016 — 2021

0 0 0

Reportable Release Events

2016 2017 2018 2019 2020 2021
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Table 2-2 SPR Reportable Spills 2016-2021

Date Site  Material Volume Summary

03/31/2016 WH Oil 1 -2 Cups While loading equipment with a cherry picker on a barge
at the boat launch, the picker developed a hydraulic oil
leak causing approximately two cups of hydraulic oil to
spill into Black Lake. Weather conditions rendered the
oil nonrecoverable, and the site completed the
notification to outside agencies.

07/06/2016 BC Oil 2 Gallons While performing maintenance on crude oil header valve
4HO000PV57, an estimated two gallons of crude oil was
released into the swampy area (wetland) east of the
roadway to Cavern 19. Site personnel cleaned the area,
and notifications to outside agencies were made per the
Bayou Choctaw Site ERP.

08/28/2016 BC Brine 3 -4 Barrels  Bayou Choctaw security personnel discovered a brine
leak near building 401. Operations personnel confirmed
the material was brine and estimated three to four barrels
had been released. The site suspended fluid movements,
and repairs were completed to stop the leak. Site
personnel cleaned the area, and notifications to outside
agencies were made.

11/25/2016  WH Brine 4 — 5 Barrels  While completing a routine inspection of the brine
disposal wells, a brine leak from tubing at brine disposal
well 2D was discovered. The leak source was stopped,
notifications to outside agencies were completed, and the
area was cleaned.

09/08/2017 BC Brine 30 Barrels A thirty-barrel release of brine resulted from maintenance
activities associated with repairing a leaking raw water
pipeline valve. When the pipe system was depressurized
for maintenance, liquid from the brine pond siphoned
back through and flowed onto the ground. M&O
personnel notified outside agencies as required and
initiated clean-up and recovery operations.

10/03/2017 WH Oil 10 Barrels A ten-barrel release of crude oil occurred within the
secondary containment area of Cavern 115 as the result
of leaking blow-out preventers on the work-over rig. The
wind caused a crude oil mist over a 900-square foot area
outside of the secondary containment. Later, rain caused
a sheen originating from the impacted area to form in a
drainage area that connects to navigable water (Black
Lake). West Hackberry personnel closed the sluice gate
upstream of Black Lake and deployed an absorbent boom
to stop the flow of sheen to prevent it from reaching
Black Lake. M&O personnel notified outside agencies as
required and initiated clean-up and recovery operations.
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Table 2-2 SPR Reportable Spills 2016-2021

10/05/2017 BC Brine 4 Barrels A four-barrel release of brine resulted from maintenance
activities associated with the brine disposal wells. The
subcontractor performing the task did not utilize
secondary containment, and during the movement of
dewatering tanks, four barrels of brine spilled onto the
ground. M&O personnel notified outside agencies as
required and initiated clean-up and recovery operations.

10/16/2017 BH Diesel 8 Ounces An eight-ounce release of diesel fuel to the GIWW
resulted from the leaking day tank located on the RWIS.
Due to the elevated storage of the day tank on the RWIS
above the GIWW, windy conditions caused the leaking
fuel to become airborne and deposit on the water creating
a sheen. M&O personnel notified outside agencies as
required and initiated clean-up and recovery operations.

03/04/2020 WH Oil 7 Barrels During a routine drill, the wellhead valve at Cavern 110
was left open unintentionally, and the frac tank
(5 within overflowed. Five barrels of oil spilled within the

containment  containment area. Windy conditions blew two gallons of
and 2 outside) oil from the top of the tank over the levee and into a
ditch. M&O personnel notified outside agencies as
required and initiated clean-up and recovery operations.

10/07/2020 BC Oil <1 Gallon While performing a readiness test of BCP-79 in
preparation for Hurricane Delta, site personnel noticed a
sheen near the pump discharge in the East/West Canal.
M&O personnel notified outside agencies as required and
initiated clean-up and recovery operations. The release
was contained using an absorbent boom. The U.S. Coast
Guard arrived that day to investigate the reported
discharge.
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2.3 Environmental Concerns

2.3.1 Gassy Oil
Air emissions may be of concern when retrieving crude oil from salt dome storage. During
retrieval, methane and ethane gases (non-regulated) that have migrated into the salt cavern are
released, stripping regulated pollutants (VOCs) from crude oil into the atmosphere. Also,
geothermal processes raise the crude oil temperature and vapor pressure. This elevated vapor
pressure may exceed regulatory limits for storage in floating roof tanks, potentially affecting
some SPR sites and receiving commercial terminals (customers).

This environmental issue has been addressed by performing “degassing” operations. In 1995, the
SPR commenced degassing processes to separate and remove gas from stored oil and employed
heat exchangers to cool oil before transporting it off-site. Gases from degassing operations are
recovered and sent to the degas plant incinerator for destruction. Emissions from degassing
operations are included in the SPR emission inventories. The degas plant is equipped with a
flare to handle upset conditions. Degassing is performed on a continuous alternating schedule.
Recent history is as follows:

e Big Hill, April 2004 - October 2006
e Bryan Mound, September 2007 - February 2011
e West Hackberry, August 2014 - October 2018

The SPR is designing a portable degassing facility as part of the SPR Life Extension 2 project,
with construction anticipated to be complete in 2024. Existing SPR site air permits will be

revised to add the emissions from portable degassing operations. Initially, the degas plant will
be installed at Bryan Mound but can be relocated to any of the other three SPR sites as needed.

2.3.2 Cavern Integrity
SPR caverns and wells are operated and maintained in accordance with various DOE policies
and the regulatory requirements of the LDNR at LAC 43:XVII, Subpart 3, Statewide Order 29-
M, and the RRC at 16 TAC §3.95.

To ensure compliance, the SPR conducts a comprehensive monitoring and inspection program,
including continuous measurement and recordation of fluid pressures in the caverns to maintain
the prescribed operating pressure ranges and check for any loss of containment. Mechanical
integrity tests (refer to Figure 2-2) are performed every five years, at a minimum, using
pressurized nitrogen gas to test fluid containment. A variety of wireline well logging tools, such
as multi-arm calipers and sonars, are used to measure subsurface conditions. On the surface,
wellheads are inspected periodically for corrosion and loss of integrity, and each storage site is
surveyed for ground subsidence as an indicator of salt dome movement and possible cavern-scale
movement. When necessary, diagnostic workovers are performed to remove brine strings to be
logged and inspected. Well remediation is performed when a well loses mechanical integrity or
shows severe deformation.

During 2021, FFPO oversaw a total of 14 diagnostic workovers across all four sites and two well
remediations. No violations were issued by either Louisiana or Texas state environmental
regulators.
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Figure 2-2 Mechanical Integrity Test (MIT)

+ Nitrogen is inert and can flow through
smaller spaces than crude oil

¢ Gasis injected at high pressure (1,800
psi) and allowed to stabilize

+ Nitrogen pressures, temperatures, and
volumes are measured plus 2 sequential
levels ofthe nitrogen/oil interface

+ Minimum detectable leak rate (MDLR) is
calculated to account for accuracy limits
of instruments

¢ Calculated leak rate (CLR) calculated
fromtest data

¢ IfCLR>MDLR, test is considered failed

+ MIT required every 5 years with results
reported to state regulators

+ Wells that fail MIT must be taken out of
service and remediated

MIT Equipment on Location for SPR Well Test
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2.3.3 Contaminants of Emerging Concern
The EPA has identified two “contaminants of emerging concern” used at SPR sites. These
contaminants, perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA), are part of
a larger group of chemicals (per- and polyfluoroalkyl substances) which are generally referred to
by their plural acronym, PFAS. PFAS are manufactured chemicals not naturally found in the
environment and have many different uses. They are extremely persistent and are sometimes
referred to as “forever chemicals.” They are known to bioaccumulate in wildlife. At the SPR,
PFAS-containing products are used to extinguish fires fueled by liquid hydrocarbons (e.g.,
petroleum). These fire-fighting compounds are commonly referred to as aqueous film-forming
foam (AFFF).

During CY 2021, the SPR continued to maintain its inventory of AFFF products. The SPR is
conducting research to identify a PFAS- free AFFF replacement that meets military
specifications (MILSPEC AFFF, MIL-F-24385F). (Reference: ESTCP, 2021) Five foams have
been identified that demonstrate cessation but have extinguishment times 1.5 to 2 times longer
than MILSPEC AFFF. Until a capable PFAS-free AFFF with acceptable extinguishment times
is identified, or management makes alternate decisions based upon imminent inventory needs,
the SPR sites will continue to research alternatives and store its existing PFAS- containing
AFFF.

2.3.4 Pandemic
The SPR continued to follow the CDC’s guidance for COVID-19 throughout 2021, which
resulted in continued restricted access to the New Orleans and Houston offices, while the four
SPR field sites were limited to mission essential personnel.

In March 2021, a team visited the four storage sites to ensure the facilities were in compliance
with the DOE headquarters” COVID-19 Safety Plan and assessed the sites’ reconstitution
readiness. The sites were found to be in compliance. Continuous updates to SPR COVID-19
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procedures and guidelines ensure continued compliance with new and updated CDC
publications.

Since March 2020, the SPR experienced four different surges in cases around all sites and
offices. These surges peaked in July 2020, January 2021, August 2021, and January

2022. There have been over 1,300 employees quarantined with 300 of those confirmed positive
via testing. There have been zero work-related cases.

As of May 2022, there are no restrictions regarding access to offices and field sites. However,
daily screening is required.

2.3.5 Hurricanes
Hurricanes Laura and Delta severely impacted the West Hackberry facility during CY 2020 with
landfalls on August 27 and October 9, respectively. Restoration of the site has proceeded
through CY 2021. As of December 31, 2021, the West Hackberry site (including main site, Raw
Water Intake Structure and Lake Charles Meter Station) runs on commercial power and
continues to make daily oil movements, while progressing with hurricane restoration. Hurricane
restoration is approximately 50% complete, with expected completion in 2024.

During CY 2021, hurricanes Ida and Nicholas impacted the SPR. Hurricane Ida made landfall
on August 29, 2021 as a Category 4 hurricane near Port Fourchon, LA. The New Orleans office
and Bayou Choctaw were evacuated. Significant damage to infrastructure in New Orleans
caused a loss of commercial power and potable water services, but the buildings were
structurally sound with minor wind damage. The Bayou Choctaw site received no damage.

Hurricane Nicholas made landfall on September 14, 2021 as a Category 1 hurricane southwest of
Freeport, TX. As landfall occurred, moderate flooding was reported in Galveston and Brazoria
counties along with widespread power outages across numerous TX counties. These power
outages extended to the Bryan Mound site. Bryan Mound personnel were able to maintain
mission readiness using generators. Commercial power was restored seven days later.

Despite the COVID-19 pandemic and extreme weather impacts, the SPR maintained compliance
with regulatory requirements through continued communication with implementing agencies and
close monitoring of essential compliance-oriented functions. FFPO Environmental personnel
collaborated to achieve success by establishing remote workstations which allow effective
program oversight in a virtual environment.

2.3.6 SPR Modernization Program — Life Extension Phase 2 Project

In 2015, the SPR commenced a program to replace or upgrade equipment and facilities
approaching or already exceeding their projected 25-year life span. The program included 87
work packages, which include, but are not limited to, the following work:

e improvement of site road access;

e replacement of brine disposal line, crude oil pipeline, pigging water pipeline, brine

disposal wells, building and equipment instrumentation;
¢ subsidence and inundation mitigation;
e modifications to pumps and piping;
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e routine maintenance; and
¢ installation or relocation of machinery and equipment.

In CY2021, LE2 efforts continued with the completion of Title II design, with reviews and 3D
model reviews conducted virtually. Early works field subcontracts were awarded at three of the
four sites. However, budget overruns were discovered. To remain within budget, project
descoping commenced with the most significant removal of the proposed 16 secondary cavern
wells at West Hackberry and the site-wide Wi-Fi. Even with descoping, the original goal will be
accomplished.

2.3.7 Site Conservation Plans
The White House issued EO 14008, Tackling the Climate Crisis at Home and Abroad (January
2021), which set a goal of conserving 30 percent of U.S. land and water by 2030. The White
House Council on Environmental Quality (CEQ) named this initiative America the Beautiful
and asked Federal agencies, including DOE, to prepare Conservation Action Plans (CAPs)
detailing programs and projects across several discrete areas of early focus. The areas include:

e Create more parks and safe outdoor opportunities in nature-deprived communities;
e Support tribally led conservation and restoration priorities;

e Expand collaborative conservation of fish and wildlife habitats and corridors;

e Increase access for outdoor recreation;

e Incentivize and reward the voluntary conservation efforts of fishers, ranchers,
farmers, and forest owners;

e Create jobs by investing in restoration and resilience; and

e Other activities supportive of the America the Beautiful initiative.

DOE developed and submitted the first DOE CAP in December 2021 and plans to update it
annually. The SPR has created wildlife habitat set asides for many years, dating back to the
Clean Texas Program.

2.4 DOE On-site Appraisals and M&O Organizational Assessments
SPRPMO management appraisal teams and the New Orleans M&O Environmental group
conduct annual visits to the sites to audit compliance with environmental programs and EMS
practices. Assessors are independent and specific topics are chosen based on current
management concerns and prior audit results. In 2021, topics included chemical and waste
management, air and water quality, sustainability, EMS, and pollution prevention. There was
one environmental finding associated with the DOE On-site Appraisals. The M&O identified
four findings and corrective action plans were developed and implemented. All audit findings
are tracked to completion in the SPR’s Assessment Tracking System.
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2.5 Regulatory and ISO 14001 Registrar Inspections/Visits

There were 18 inspections or visits by, or on behalf of, regulatory agencies and the ISO 14001
certification body. These visits are summarized in Table 2-3. The visits are conducted on a
routine basis by the regulatory agencies to ensure compliance or to address concerns. The ISO
14001 certification was renewed for New Orleans/Stennis, Big Hill, and Bryan Mound. There
was one minor nonconformance and zero opportunities for improvement identified. The M&O
maintains [ISO14001 registration.

Table 2-3 Summary of Regulatory and Third-Party Inspections/Visits in 2021

Site

Organization

Remarks

Bayou Choctaw United States Coast Guard (USCG) BC East-West Canal release — no
deficiencies noted.
LDEQ Boardwalk Brine Release — no
issues
LDNR Witness the mechanical integrity
pressure testing — no issues
LDNR Bi-Annual Well Pad Survey — no
issues
LDEQ Air Quality Program Inspection —
no issues
Big Hill TGLO Reviewed the site ERP — no issues
USCG RWIS Visit — no issues
TGLO Annual Site Inspection — no issues
RRC Inspection of site Brine and Oil
Recovery Pond — no issues
ISO 14001 Certification Body (CB) Surveillance audit — certification
remains in effect.
Bryan Mound TCEQ Annual collection of Potable Water
samples — no issues
TCEQ Water Quality, Permit, STP Flow
Meter Calibration — no issues
USACE Site Levee Survey — no issues

ISO 14001 Certification Body (CB)

Surveillance audit — certification
remains in effect.

New Orleans

ISO 14001 Certification Body (CB)

Surveillance audit — certification
remains in effect.

Stennis ISO 14001 Certification Body (CB) Surveillance audit — certification
remains in effect.
West Hackberry LDEQ Water Quality — no deficiencies
noted.
LDNR Brine Disposal Well Annual Safety

Inspection — no issues
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2.6 Community Outreach Programs

SPR sites attempt to be good stewards of the environment and good neighbors. Community
outreach programs were established to promote healthy public relations, and donations are given
to SPR neighbors in need. FFPO designated $110,000 in 2021 to support numerous worthy
charitable organizations in Louisiana and Texas.

Community organizations that received FFPO donations include:

e Food banks including Second Harvest Food Bank and Zachary Food Pantry;

e Schools including The University of New Orleans, Hackberry High School, Jefferson
Parish School for Science and Technology, and Pierre Part School;

e Community non-profit organizations including Youth Challenge, New Orleans Mission,
Blue Santa, Women’s Center of Brazoria County, Military Wives and Moms;

e Area volunteer fire departments and local police departments; and

e Local holiday outreaches and toy drives.

2.7 Awards
During CY 2021, SPR received the OSHA Region VI “Star of Excellence” award for
performance at the West Hackberry, Bayou Choctaw, and Bryan Mound sites.

The Stars Program is an award program for agencies qualified as a Voluntary Protection Program
(VPP) site. The Stars Program is a way to encourage continuous improvement among all the
VPP sites in Region VI. It awards stars per the following performance criteria:

e A facility with a single-year injury incident rate at least 50 percent below the industry
average- “Star Among Stars,”

e A facility with a single-year injury incident rate at least 75 percent below the industry
average- “Super- Star Among Stars,” and

e A facility with a single-year injury incident rate at least 90 percent below the industry
average- “Star of Excellence.”

2.8 EPA’s Enforcement & Compliance History Online (ECHO)

The US EPA requires all facilities that fall under its regulation to report violations. This includes
drinking water, air emissions, surface water discharges and hazardous waste. Information is
compiled into the agency’s ECHO database. The four SPR oil storage sites are included in
EPA’s ECHO database. Information within the database for each site is as follows:

Site (as listed in City, State (as Facility Registry
ECHO) listed in ECHO) Service ID
Bayou Choctaw Bayou. Choctaw LA 110051775478
Strategic Reserve
Big Hill Big Hill Strategic Winnie, TX 110040883808
Petroleum Reserve
Bryan Mound U.S. Department of ~ County Rd 242A,
Energy Freeport, TX 77541 110001148954
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West Hackberry USDOE Hackberry, LA 110022459196




2021 ASER SECTION 3

3 Environmental Management System (EMS) and Sustainability

DOE Order 436.1 requires DOE sites to have an EMS. The EMS must be certified to, or in conformance
with, the ISO 14001 standard. On May 19, 2000, the SPR’s EMS was first evaluated by an independent
certification body accredited by the American National Standards Institute/ American Society for
Quality (ANSI-ASQ), National Accreditation Board (ANAB), and certified in conformance with the
ISO 14001 standard. The EMS was recertified in 2003, 2006, 2009, 2012, 2015 and 2018. The
certification in 2018 was to change from ISO 14001:2004 standard to the ISO 14001:2015 standard.
Between certification and recertification activities, surveillance audits are conducted by the certification
body. The current certification is valid through December 11, 2023.

The scope of the EMS is the operation and management of the SPR under the M&O, its personnel, and
on-site subcontractors. The SPR sites encompass roughly 1700 acres, 160 buildings or structures, and
170 miles of off-site pipeline (crude oil, fresh/brackish water, and brine). Sites are directly supported by
approximately 630 M&O contracted and subcontracted full-time personnel. Site personnel receive
computer-based ISO 14001 EMS training annually. The training provides an overview of the ISO 14001
standard and the importance of conformity with the SPR’s environmental policy and procedures.

DOE delegates responsibility and authority for the environmental component of the Integrated Safety
Management (ISM) system to the M&O to ensure that environmental, safety, and health requirements
are an integrated but discernible part of the performance of all work from the initial planning stage
through feedback and improvement. The SPR EMS Manual formalizes the environmental portion of
ISM and defines the scope of the EMS regarding the elements of the ISO 14001:2015 standard.
Although compliance with ISM does not ensure compliance with the ISO 14001:2015 standard, the
M&O has tailored the EMS to comply with both standards.

The EMS is implemented to protect the environment and manage SPR environmental obligations safely
and effectively. It establishes the necessary organizational structure, planning activities, responsibilities,
practices, procedures, processes, and resources for developing, implementing, achieving, and
maintaining the “SPR Environmental Policy.” Conformance of the EMS to the ISO 14001 standard is
illustrated through the SPR EMS Manual. The manual provides descriptions and references to SPR
policies, plans, procedures, environmental aspects and impacts, and objectives, and targets that form the
foundation of the EMS. Table 3-1 is a summary of the EMS objectives and targets with progress. Note,
targets are tracked on a fiscal year basis.

3-1
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Table 3-1 FY 2021 Institutional Objectives and Targets with Performance

1) Continual

Put together a Chemical

Objective was

The PI team concluded that a

Improvement | Inventory Process Improvement removed thorough chemical inventory and
(PI) Team to help/improve how elimination of excess chemical
the sites conduct their chemical products would greatly improve
inventory. accuracy. Efforts to complete

these tasks were hindered due to
reduced site personnel as a result
of the COVID-19 pandemic.

2) Continual Make improvements to the: Completed Revisions and enhancements were

Improvement e Contractor Boilerplate performed
e  Preliminary Hazard Review

(PHR)
e Environmental Instruction
Manual
3) Continual Develop a list of mitigations for Completed Presented to management in
Improvement | each significant aspect November 2020
4) Spill, Air Avoid Clean Water Act, Clean Zero Meets target — Zero since FY00

Emissions, Air Act, and RCRA (waste)

Monitoring, enforcement actions (Notices of

Wetlands Violation — NOVs)

Disturbance,

Drainage, Minimum & Target: 0/year

Navigation,

Public

Exposure

5) Spills Reduce reportable occurrences of | One Meets target and stretch
releases from operational
facilities
Target: No more than six
reportable spills/ FY
Stretch: No more than four
reportable spills/ FY
6) Water Conduct Monthly Surface Water | 78%* Less than target due to Hurricane
Samples *WH data is Laura
missing due to
Target: 100% Hurricane
Laura
7) Water Conduct Quarterly Groundwater 75%%* Less than target at WH due to
Samples *WH data is Hurricane Laura
Target: 100% missing due to
*No site representative Hurricane
Laura
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Table 3-1 FY 2021 Institutional Objectives and Targets with Performance

8) Water Ensure Monthly SPCC Complete Meets target
inspections are being conducted
Target: 100%

9) Waste Divert at least 50% Construction | 98% Above target
and Demolition Debris
SPR-Wide Minimum: 50%

10)Waste Divert at least 50% of Non- 74% Above target
Hazardous Solid Waste
SPR-Wide Minimum: 50%

11) Waste Annually verify all facility and Complete Complete
transporter contact information on
the DRT list, update the list where
necessary, and post to the
Environmental SharePoint site.
The information must also be

updated in ESS.
12) Air Emissions | Ensure Fugitive Monitoring is Complete- Complete
- (tracked per | being done. performed Sep
CY) 2021

Big Hill and Bryan Mound —
Biennial (every other year) to be
done in CY2022

Bayou Choctaw and West
Hackberry — Annual

Target: 100%

Provide monthly status.

Jan: Submit funding PR
Feb-April: Obtain security
clearances.

May: Schedule site visits.
June-Aug: Perform fieldwork.
Sep: Review monitoring results.

Requirement once /yr, but attempt
to do with current FY funding &
complete before 10/1 each yr.
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Table 3-1 FY 2021 Institutional Objectives and Targets with Performance

13) Air Emissions | Ensure primary and secondary Complete Complete
tank seal inspection notifications
(1 mo. prior to the inspection to
TCEQ) and reports are being
conducted.

This is for BH&BM ONLY.
BM: BMT-3
BH: BHT-7

Secondary seal: Semi-annual
(twice a year; usually March and

Sep)

Primary seal: Every five years.
BMT-3 6/3/2020 notification
made; 7/6 and 7/2020, primary
performed

BHT-7 3/16/2017 notification
made; 4/19/2017 primary
performed, due in 2022

Target: 100%

14) Air Assure monthly site air emissions | 100% Meets target
Emissions- data for all permitted sources are
(tracked per provided monthly.
CY)
Target: 100%
15) Spill Ensure Emergency Complete Complete
Fire Preparedness/Response are

meeting the requirements for
equipment availability, training,
and PREP drills/exercises

Minimum: 90%
Target: 100%

Minimum: 95% ERT trained/site
Target: 100% ERT trained/site

16) Water Permit exceedances on DMR 5 Meets target
Target: <8 /CY
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EMS Performance Metrics
The information provided below is from the SPR’s 2021 EMS Compliance Report. The EMS received a
“QGreen” score based on the metrics listed below.

The EMS implementation team annually reviews activities, products, and services. Activities include but
are not limited to maintenance, workovers, drawdowns, painting, and pipe integrity. Their associated
environmental aspects (i.e., possible air impact, fire results, production of waste, etc.) are evaluated. The
severity, frequency (likelihood) and rank are determined using the SPR Risk Coding Matrix. Severity
rating descriptions range from negligible to marginal, moderate, significant, and severe. Frequency
ratings range from very low to very high. Ranks are determined by using the severity and frequency
ratings. The Significant Aspect List is provided in Table 3-2. Significant Aspect List rating descriptions
range from marginal to moderate, significant, and severe. Frequency (likelihood) ratings range from
medium to very high, and risks are determined. The Significant Aspect List also includes an unmitigated
severity, likelihood, and risk. Review results are documented, and changes are made when deemed
necessary. The updated list of environmental aspects is published internally and is available outside
DOE if requested.

The EMS has established, measurable environmental objectives. See Table 3-1 for a list of objectives
and targets.

In 2021, operational controls associated with identified significant environmental aspects were
established, implemented, controlled, and maintained in accordance with operating criteria.

In 2021, an environmental compliance audit program was in place. Audits were completed according to
schedule, findings were documented, and corrective and preventive actions were recorded and either
completed or placed on a schedule for completion. More information about the SPR audit program is in
Section 2.4.

The EMS Compliance Report submitted through FedCenter requires reporting by DOE facilities about
whether the ten sustainability goals outlined in Executive Order 13834 are applicable and addressed in
the EMS of the reporting facility. In 2021, all ten of the sustainability goals were applicable and
addressed in the SPR EMS. More information on the sustainability goals is contained in Table 3-3,
2021 Sustainability Goals, Performance, and Planned Actions.
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Activity

Table 3-2 Significant Aspect-Impact List*

Unmitigated
Severity

Unmitigated
Likelihood

Unmitigated
Risk

Severity

Likelihood

Mitigated
Risk

Aspect ID
(Refer to
ES&H
Standards
List)

Maintain site structures Moderate Medium Medium Marginal Medium Low 1AE
and equipment
Air Emissions | Workover-crude Air Quality Significant High High Marginal Medium Low
movement
**Degas crude Severe High High Negligible | Very Low | Very Low
Drawdown-crude to Significant High High Moderate High Medium
ships
Fire Respond to upset Air Quality, Significant Medium Medium Moderate Medium Medium 7F
conditions Land, Water
Quality

Sample/Test crude Marginal Medium Low Negligible | Very Low | Very Low 14W
(receipt & storage)
Construction activities Disposal Impact Moderate Very High High Marginal | Very High Medium

Waste Painting (Haz or Non- Moderate Medium Medium Marginal Medium Low
**Sample/Test Haz) Marginal Medium Low Negligible | Very Low | Very Low
(degassing crude)
Sample/test (workovers Marginal Medium Low Negligible | Very Low | Very Low
and inter-cavern
movements)
Chemical use-Non-QPL Marginal Very High Medium Negligible High Low
Maintain site structures Marginal Very High Medium Marginal Medium Low
Workover- crude/brine Significant Very High High Moderate High Medium 11SR
movement Water Quality
Crude storage tanks Moderate Very High High Marginal | Very High Medium
(before moving to

Reportable caverns)
Spills/ Respond to upset Severe Medium High Significant | Medium Medium
Releases conditions

Monitor onsite piping Moderate Very High High Moderate High Medium
integrity Air Quality,
Monitor offsite pipeline Land, Water Moderate Very High High Moderate High Medium
integrity Quality
Cathodic protection Significant High High Moderate Medium Medium
survey of crude oil
pipelines
Drawdown — move Significant Very High High Moderate High Medium
crude via piping
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BOAs Significant Very High High Moderate High Medium
(establish/maintain for
spill response/ clean up)
(failure)
Leach caverns with raw Severe High High Moderate Medium Medium
water during drawdown | Land and Water
Pig pipelines to perform Quality Moderate Very High High Marginal Low Low
maintenance
Natural Maintain site structure Water Quality Significant Very High High Moderate High Medium 9NRP
Resource Maintain site structures Wildlife Significant Very High High Marginal Low Low
Preservation | Work in wildlife habitat Moderate Very High High Marginal | Very High Medium
areas
Cavern Leach caverns with raw Cavern Severe High High Marginal Medium Low 16CI
Integrity water during drawdown Integrity
Cavern (drill wells) Severe High High Negligible | Very Low | Very Low
Store crude in caverns Environment Severe Low Medium Significant | Very Low Low
Discharges Maintain site structures Water Quality Significant Very High High Moderate Low Low 3D
Energy Use **Degas crude oil Energy/Material Significant Very High High Negligible | Very Low | Very Low
Consumption

*Severity, frequency, and rank were determined using the SPR Risk Coding Matrix (AAA9020.1057).
** Degas Plant will not be constructed in FY 2021.
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EMS and Mission Effectiveness

Since its inception, the EMS has contributed to the effectiveness of the SPR mission. The EMS has
reduced risk to the organizational mission, contributed to an improved fiscal efficiency/cost avoidance,
provided greater understanding and recognition of environmental issues at all levels, and improved
community relations. Below are specific examples of how the EMS has contributed to mission
effectiveness.

e The SPR operates more efficiently during congressionally mandated oil sales due to strong
control of significant environmental aspects.

e Improves the SPR’s relationship with neighbors and regulators.

e Saves taxpayer money otherwise spent to correct environmental upsets such as crude oil spills
and discharges that exceed permit limitations.

e Provides a management system to ensure compliance with compliance obligations.

e Provides a system to reduce environmental liability and risk.

e Formalizes the environmental portion of the ISM.

EMS Best Practices

In 2021, there were several EMS best practices implemented. Every year a strategy is developed with
recommendations for reaching the sustainability goals of EO 13834. Based on the strategy developed,
DOE chooses which objectives to fund. This process is conducted annually to confirm choices for the
following year and provide an opportunity to evaluate new strategies or programs. Quarterly
sustainability meetings were held to evaluate progress in achieving EO 13834 goals. Progress is
discussed at management review team meetings.

Additional 2021 EMS best practices included:
1. Updated objectives and targets to reflect site-specific data;
Created an ISO 14001 “Review Guide™;
Created an OA compliance table;
Added Significant Impact and Aspects slide to Environmental Trainings; and
Developed an EMS handout for visitors.

i

EMS Implementation Challenges
In 2021, there were five EMS implementation challenges identified:
1. Setting appropriate and achievable goals for the SPR in support of overall DOE sustainability
oals;
%nsuring compliance with, and effectiveness of, the management system;
Implementing effective training for existing and new site personnel;
Consistent EMS implementation at all sites; and
Virtual audits due to COVID-19.

Nk
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3.1 Sustainability

EO 13834 focuses on resource conservation and preventing pollution of air and water from waste and
chemicals. The sustainability program is planned, implemented, monitored, measured, evaluated,
reported, and improved through the SPR EMS. EO 14057 Catalyzing Clean Energy Industries and Jobs
through Federal Sustainability was issued in December 2021 and revoked EO 13834. Official
implementation instructions for EO 14057 are pending.

Many SPR sustainability goals — identified as “objectives” in the EMS — were created during the initial
development of the SPR EMS, after evaluating SPR activities and recognizing environmental aspects
which required controls. These are referred to as SPR-specific “institutional” objectives (see Table 3-1.)
Other sustainability goals identified and mandated by the EOs were included in the EMS in 2007, 2009
and 2015. All objectives and corresponding targets are called “performance measures” (see Table 3-3).

Thirty-five performance measures were tracked by the SPR EMS in FY21 (20 sustainability goals/sub-
goals and 15 institutional performance measures). Targets were established for each measure, with some
measures having more than one target. Measures with more than one target had a minimal goal and a
more challenging goal, called a stretch target.

Performance measures are identified in the M&O Work Authorization Directives (WADs) as contract
objectives, or they are delineated by the goals of EO 13834. Implementing instructions for EO 13834
were published in April 2019.

Each fiscal year, performance measures are agreed upon by DOE and the M&O and are tracked for
success. Some focus on specific disciplines such as the Environmental or Emergency Management
departments, while others involve all disciplines. All performance measures were related to significant
environmental aspects or interests of top management.

Refer to Tables 3-1 and 3-3 for a synopsis of performance measures. Institutional performance measures
have been monitored and measured annually for more than 12 years. They are based strictly on SPR-
specific environmental aspects.

SPR sustainability goals, performance, and plans are now reported and tracked by the DOE
Sustainability Dashboard (Dashboard). A screenshot of a portion of the Dashboard input window is
included in Figure 3-1. Table 3-3 provides an overview of the SPR performance toward meeting the
goals. It also provides a summary of planned action. Sustainability data for the SPR is entered into the
Dashboard annually. The Dashboard calculates SPR performance and displays it in a Comprehensive
Scorecard. The Comprehensive Scorecard is used by the Dashboard to populate the performance table.
The Site Sustainability Plan (SSP) is included in the Dashboard. The Dashboard uses the SSP to
populate the performance and plans in the table.
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Table 3-3 FY 2021 Sustainability Goals, Performance, and Planned Actions

30% energy intensity
(Btu per gross square
foot) reduction in
goal-subject

Crude oil sales and LE
2 impacting
consumption until smart
metering is functional

Continue to replace fluorescent and
sodium bulbs with LEDs and
upgrade HVAC systems as
necessary.

High

Until the SPR can
make upgrades to the
existing PMCC and

continuous (4-year
cycle) energy and
water evaluations.

impacted by Hurricanes
Laura and Delta.

the new 4-year cycle in 2021 with
BC.

buildings by FY 2015  to exempt SPR HEMSF buildings, this goal
from a FY 2003 in the future. will be unattainable.
baseline and 1.0% (see energy

YOY thereafter. management section)
EISA Section 432 WH started in FY2020, Complete WH during FY20 & start Low

Meter all individual
buildings for
electricity, natural
gas, steam, and
water, where cost-
effective and
appropriate.

20% potable water
intensity (Gal per
gross square foot)
reduction by FY
2015 from a FY 2007
baseline and 0.5%
YOY thereafter.

We are implementing a
project to enhance the
metering system to
improve data reliability.

Crude oil sales and LE
2 impacting current
activity.

Funding dependent- Complete
enhancements to the metering
system.

Crude oil sales will affect use
through 2028. Funding dependent-
implement rainwater capture
systems to replace potable water
use in process and fire protection,
and upgrades to building
appliances using water. The
previous DOE goal is unachievable
under the current mission.

Medium — Project is
planned to upgrade
metering at the SPR.
However, uncertain
budgetary constraints
could delay meeting
this objective.

High — SPR water
metering not in place
to segregate the
process water from the
potable use.

Non-potable
freshwater
consumption (Gal)
reduction of
industrial,
landscaping, and
agricultural (ILA).
YOY reduction; no
set target.

Reduce at least 50%
of non-hazardous
solid waste,
excluding
construction and
demolition debris,
sent to treatment and
disposal facilities.

Crude oil sales and LE
2 impacting current
activity.

76% Diversion

Crude oil sales will affect use
through 2028. Previous DOE goal
is unachievable under the current
mission.

Continue current successful
processes and programs.

High — ILA water is
used to meet the SPR's
mission. Due to
congressionally
mandated oil sales,
this goal will be
unattainable until late
in the 2020s

Low
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Table 3-3 FY 2021 Sustainability Goals, Performance, and Planned Actions

Reduce construction  95% Diversion Continue current successful Low

and demolition
materials and debris
sent to treatment and
disposal facilities.
YOY reduction; no
set target.

processes and programs.

vehicle acquisitions
must consist of
alternative fuel
vehicles (AFV).

20% reduction in Not available Continued effort to acquire more Low
annual petroleum fuel-efficient vehicles and reduce
consumption by FY travel. Enforce employee business
2015 relative to a FY carpooling and vanpooling in
2005 baseline and 2.0 leased vehicle fleet. Continue
% YOY thereafter. annual vehicle fleet optimization

exercise. Promote video

conferencing.
10% increase in Not available Submitted an AFV waiver for FY High — the E85
annual alternative 2018. infrastructure in the
fuel consumption by Continued effort to replace gulf coast region is not
FY 2015 relative to a conventional light-duty gasoline sufficiently mature to
FY 2005 baseline; vehicles will depend upon fueling  successfully use E85
maintain 10% infrastructure. Infrastructure vehicles.
increase thereafter. dependent upon funding.
75% of light-duty Not available AFVs will be evaluated if light- High — the E85

duty vehicles are purchased.
Currently, 65% of the leased fleet
is classified as AFVs (E-85 fuel
compatible)- Dependent on
funding.

infrastructure o the
SPR and off-site in the
gulf coast region is not
sufficiently mature to
successfully use E85
vehicles.

usage. YOY increase;
no set target but an
indicator in the OMB
scorecard.

“Renewable Electric ~ Purchased 7.5% of Continue to purchase RECs as Low
Energy” requires consumption in Wind directed, based on statutory

that renewable RECs requirements and available

electric energy funding.

account for not less

than 7.5% of a total

agency electric

consumption by FY

2013 and each year

thereafter.

Continue to increase  Nothing active. Funding dependent- install Not applicable to the
non-electric thermal renewable energy generating SPR

equipment.
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Table 3-3 FY 2021 Sustainability Goals, Performance, and Planned Actions

At least 15% (by Nothing to report Funding dependent- building High — Design Level
count) of owned upgrades three criteria for safety
existing buildings to concerns preclude the
be compliant with use of energy-efficient
the revised Guiding windows.

Principles for

Sustainable

Buildings by FY

2021, with annual

rogress thereafter.

Promote sustainable = 100%- Contract actions  Continue current successful Low
acquisition and contain the required processes and programs.
procurement to the language

maximum extent
practicable, ensuring
BioPreferred and
biobased provisions
and clauses are
included in all
licable contracts.

|

Site set annual On schedule for Continue EISA Section 432 High — ESPCs have
targets for completing the current  surveys and training personnel for ~ been researched for
sustainability 4-year audit cycle on energy management and other use at the SPR.
investment with time. programs. However, due to the
appropriated funds low energy cost in the
and/or financed gulf coast region,
contracts for ESPCs are not an
implementation. effective method for

saving energy or
reducing costs
currently.

End of Life: 100% of 100% recycled or Continue current processes and Low
used electronics are donated programs- either donate or recycle

reused or recycled old electronics.

using

environmentally

sound disposition
options each year.

Data Center Evaluated metering data Continue current life cycle Not applicable
Efficiency: Establish  center, determined not equipment replacement to improve
a power usage feasible or practical. data center performance.

effectiveness target
for new and existing
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Table 3-3 FY 2021 Sustainability Goals, Performance, and Planned Actions

data centers; discuss

efforts to meet

targets.

Discuss overall Resilience strategies Resiliency strategies and projects Medium — As cost-

integration of climate being considered and will be incorporated into the effective opportunities

resilience in included in project Sustainability Program to the are identified (See

emergency response, designs on an ongoing extent practicable. Organizational

workforce, and basis. resilience section)

operations

procedures and

rotocols.

YOY scope 1 &2 Not available Funding dependent- Complete High — Because of the

GHG emissions conversion of all lighting to LEDs ~ Congressionally-

reduction from a FY and purchase and use the most mandated oil sales

2008 baseline. efficient vehicles on site. meeting, this goal
needs to be deferred
until the late 2020s

YOY scope 3 GHG Not available Continue current processes and High — Because of

emissions reduction programs. Congressionally

from a FY 2008 mandated oil sales and

baseline. the Life Extension 2
travel requirements
meeting this goal
needs to be deferred
until the late 2020s
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Figure 3-1 Dashboard Input Screenshot

DOE Sustainability Dashboard

Managed by DOE’s Sustalnablllty Performance Office

‘ Reports ‘ Resources ‘ Administration

Data Entry Home

Select your site to get started:
Energy E
Water B
Clean & Renewable Energy E
Facility Goal Category B
Green Buildings B
Facility Metering Status B
EISA 5432 - Benchmarking E
EISA $432 - Evaluations E
Building Inventory Change & Design E
Site-Level Policy Tracker EB
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4 Environmental Radiological Program Information

Ionizing radiation hazards at the SPR consist of electrically generated X-rays that are used in
laboratory and security scanning equipment or other sealed sources brought on-site for
performing radiography and cavern wire-line type logging operations. Procedures are in place to
protect personnel from exposure during these operations. The SPR is subject to inspections by
the nuclear regulatory agencies (Nuclear Regulatory Commission and National Nuclear Security
Administration). Required notices to employees are posted on each X-ray scanning device and
entry points to rooms containing this equipment.

4.1 Sealed Sources

Sealed radiation sources are used at the SPR for monitoring activities related to the physical
properties of storage caverns and pipeline integrity. Permitting and leak testing of sealed sources
are performed by the providing contracted company. There were no site leaks of sealed sources
and no sealed sources lost down-line during CY 2021.
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5 Environmental Permits and Programs

5.1 Environmental Permits
Environmental permits required to construct, operate, and maintain the four SPR storage sites are
discussed in the following subsections.

The SPRPMO negotiated a 20-year long-term leasing arrangement, effective January 1, 2020, for
continued use of the St. James Marine Terminal by ExxonMobil. ExxonMobil is responsible for
maintaining necessary permits concurrent with the operations of the lease.

There are no permits for the Stennis Warehouse facility. A Certificate of No Exposure, declaring
that all activities are conducted in a manner that will not expose potential pollutants to storm
water, was approved by the MDEQ instead of operating under a multi-sector general permit.

The Certificate of No Exposure to storm water was renewed in October 2019 and is valid for five
years. Air emissions from DOE’s Stennis Warehouse operations are de minimus, requiring no
permitting or reporting activity.

5.1.1 Bayou Choctaw Permits

Bayou Choctaw permits are listed in Table 5-1. Individual work permits are received from the
Louisiana Underground Injection Control Division of LDNR for each well workover performed.
State inspectors periodically visit the site to observe SPR operations. Bayou Choctaw operates
under the water and air programs delegated to Louisiana by EPA.

Table 5-1 Bayou Choctaw Environmental Permits

Permit
Type

Air

Permit
Description

BC Air Emissions

Issuing
Agency

LDEQ

Permit
Number

1280-00015-03

Effective
Date

6/12/17

Expiration
Date

6/11/27

Water

LPDES Water
Discharge

LDEQ

LAG480540

12/16/20

12/15/25

Water

LPDES
Hydrostatic Test
Water Discharge

LDEQ

LAG679016

3/23/18

3/22/23

Injection Wells

Letter of financial
responsibility to
plug and abandon
BC injection
wells

LDNR

None

1/11/83

Open

Construct &
Maintain

Bull Bay 24”
brine disposal
pipeline

COE

LMNOD-SP
(Bull Bay) 3

1/30/79
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Construct & BC brine disposal COE LMNOD-SP 9/26/77
Maintain well pads (Iberville Parish
Wetlands) 7
Construct & BC brine disposal COE LMNOD-SP 6/12/78
Maintain well pads and (Iberville Parish
access roads Wetlands) 10
Construct & Access roads to COE LMNOD-SP 11/6/78
Maintain BC brine disposal (Iberville Parish
well area Wetlands) 17
Construct & Well pad, levees, COE LMNOD-SP 5/27/80
Maintain access road, and (Iberville Parish
equipment - BC Wetlands) 31
Cavern 102
Construct & Ring levee, drill COE LMNOD-SP 9/26/77
Maintain site, and (Iberville Parish
equipment — BC Wetlands) 102
Cavern 101
Construct & 36” petroleum COE LMNOD-SP 9/26/77
Maintain products pipeline (Bayou
under and across Plaquemine)
Bayou
Plaquemine
Construct & Fill with culverts COE WN-20-020- 4/2/02
Maintain for parking 0168
Construct & Culverts and fill COE WT-20-020-2654 8/20/02
Maintain for minor
roadway
crossings
Construct & Security fence COE WT-20-020-3621 9/17/02
Maintain with a concrete
footing and
curbing
Construct & Replacement N-S COE CT-20-030- 3/12/03
Maintain bridge 1379-0
Construct & Replacement COE CT-20-030- 3/28/03
Maintain brine disposal 1501-0
access road
bridge
Construct & Bulkhead and fill COE CT-20-030- 7/25/03
Maintain for bank 3087-0
stabilization in N-
S Canal
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Construct & Refurbished COE MVN-2004- 10/14/04 *
Maintain Bailey bridge 4453-CT

crossing over

Wilbert’s Canal

Construct & Expanded clear COE MVN-2003- 2/2/06, 10/4/11 *
Maintain sight security 2234-CT
perimeter zone
Construct & LE2 Laydown COE MVN-2019- 03/17/2021 03/31/2026
Maintain Areas 00240-WII

* COE permits remain active for the life of the structure.

5.1.2 Big Hill Permits
Big Hill permits are listed in Table 5-2.

In 2021, Big Hill appropriated 520.4 million gallons of water from the Gulf Coast Intracoastal
Waterway (GIWW), excluding fire protection water. This action represents six percent of the
annual water usage authorized. The certified annual report of water usage was forwarded to the
TCEQ as required in 2021.

The M&O is registered with TCEQ as a Public Water System Operations Company (registration
#WC0000183) since Big Hill provides sanitary control of their purchased water distribution
system on site. The M&O contractor is also registered as a Wastewater Operations Company
(registration #0C0000202).

Required annual reporting for 2021 involved the performance of a brine line integrity test , raw
water usage to TCEQ, Water Conservation Plan implementation reporting to the Texas Water
Development Board, and crude oil pipeline system operations renewal (T4C) to the RRC.

Big Hill Environmental Permits

Permit Permit Issuing Permit Effective Expiration
Type Description Agency Number Date Date
Air BH Air Emissions TCEQ 9256 3/19/18 3/19/28
Air BH Leaching TCEQ PBR 100485 1/24/12 Open
Emissions
Air BH Frac Tank TCEQ PBR 107009 2/20/13 Open
Emissions
Water NPDES Water EPA TX0092827 2/1/20 1/31/24
Discharge
Water Water Discharge RRC UHS-006 11/1/14 9/04/24
Water Water Use TCEQ 4045A 11/14/83 Open
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Caverns Operate & RRC 02939 11/28/83 Open
Construct &
Maintain Big Hill
caverns
Construct & RWIS, 48” raw COE SWGCO-RP 16536 1/11/84 Dredging
Maintain water pipeline, (01,02,03,04,05) clause to
48” brine disposal 12/2008
pipeline, and 36” (Renew
crude oil pipeline. dredging
clause when
needed.)
Construct & 48” brine pipeline F&WS P-7 7/31/86 6/30/36
Maintain
Construct & Hillebrandt COE SWG-1997-01648 8/16/2021 &
Maintain Bayou-NWP 3
Authorization

* COE permits remain active for the life of the structure.

5.1.3 Bryan Mound Permits
Bryan Mound permits are listed in Table 5-3.

Bryan Mound has a permit from TCEQ for the appropriation of state waters for the cavern
leaching program, site utility, and fire protection systems that are under the jurisdiction of the
Brazos River Water Master Program. The permit requires a monthly tally and forecasting as well
as an annual tally to be provided to the agency for the assessment of the fee. In 2021, the site
used a total of 121.30 million gallons of water from the Brazos River Diversion Channel,
representing two percent of the annual water usage authorized.

The M&O contractor is registered with TCEQ as a Public Water System Operations Company
(registration #WC0000183) since Bryan Mound provides sanitary control of their purchased
water distribution system on site. The M&O contractor is also registered as a Wastewater
Operations Company (registration #0C0000202).

Required annual reporting for 2021 included the successful brine line integrity test, raw water
usage to TCEQ, Water Conservation Plan implementation reporting to the Texas Water
Department Board, and crude oil pipeline system operations renewal (T4C) to the RCC.

Table 5-3 Bryan Mound Environmental Permits

Permit Description Issuing Effective Expiration
Agency Date Date
Air BM Air Emissions TCEQ 6176B 5/31/13 5/31/23
Air BM Frac Tank TCEQ PBR Regulation 5/13/13 Open
Emissions
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Table 5-3 Bryan Mound Environmental Permits

Permit Permit Description Issuing Permit Effective Expiration
Type Agency Number Date Date
Air BMT-2 Air TCEQ PBR 142987 10/27/16 Open
Emissions
Air BMT-4 Air TCEQ PBR 161866 7/24/20 Open
Emissions
Air BM Leaching TCEQ PBR 100484 1/24/12 Open
Emissions
Water NPDES Water EPA TX0074012 2/1/20 1/31/24
Discharge
Water Water Discharge RRC UHS-004 11/1/14 9/04/24
Water Water Use TCEQ 5332A 7/20/81 Open
Pipelines Operate BM Crude RRC 04994 8/1/00 Open
Qil Pipelines
Construct & Maintenance COE SWGCO- 2/22/78 12/31/2028
Maintain dredging of BM RP-12347 (03),
Raw Water Intake SWG-2006-2568
Structure
Construct & | 30” crude oil COE SWGCO- 10/15/77 &
Maintain pipeline to 3 miles RP-11666
SW from Freeport
Construct & 30” crude oil COE SWGCO- 7/25/77 *
Maintain pipeline to 2 miles RP-12112
S from Freeport
Construct & 36” brine disposal COE SWGCO- 10/10/78 e
Maintain pipeline and RP-12062 (03)
diffuser
Construct & General permit for COE SWGCO- 5/18/85 *
Maintain pipeline crossings RP-14114 (01)
by directional
drilling in navigable
waters
Construct & 6” PVC potable COE SWGCO- 9/7/82 o
Maintain water line RP-16177,
TDH&PT 82-8475 1/1/83
Construct & BM cavern pads COE SWGCO- 5/21/79 *
Maintain 101, 102,103, 111, RP-13435 (01)
and 113.
Construct & | Boat ramp & dock COE SWG-1995-01780 8/20/20 12/31/25
Maintain
Construct & Section 408 COE 408-SWG-2020- 11/29/2021 11/29/2026
Maintain Request for levee 0052

* COE permits remain active for the life of the structure.
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5.1.4 West Hackberry Permits
West Hackberry permits are listed in Table 5-4.

An air permit application was submitted to LDEQ on 8/2/21 to renew the WH air permit and
remove the demolished degas plant emissions from the permit.

Table 5-4 West Hackberry Environmental Permits

Permit Permit Description ' Issuing ' Permit Effective = Expiration
Type Agency Number Date Date

Air WH and Degas Air LDEQ 0560-00019-04 2/20/12 2/20/22
Emissions
Water LPDES Water Light LDEQ LAG481153 5/6/21 12/15/25
Commercial Discharge
Water LPDES Hydrostatic Test LDEQ LAG679016 3/23/18 3/22/23
Water Discharge
Injection | Letter of financial LDNR None 1/11/83 Open

Wells responsibility to close all WH
injection wells

Injection | Construct and Operate WH LDNR 971198-9 9/27/83 Open
Wells wells 117A and 117B
Construct | RWIS and 42” raw water COE LMNOD-SP 2/8/79 *
& pipeline (LTCS) 26
Maintain
Construct | Maintenance dredging for COE LMNOD-SP (Black | 10/26/82 e
& firewater canal and extended Lake) 31

Maintain | boat slip access

Construct | Erosion control dike and COE LMNOD-SP (Black 7/26/84 *
& riprap Lake) 43

Maintain

Construct | Parallel pipeline. Offshore COE LMNOD-SP (Gulf 8/11/80 &
& brine line and diffuser remain of Mexico) 2574

Maintain | inactive.

Construct | 36” crude oil pipeline from COE LMNOD-SE 5/25/88 *
& WH to Texoma/Lake Charles (LTCS) 40

Maintain | Meter Station

Construct | 42” crude oil pipeline COE LMNOD-SP 3/9/78 &
& (Cameron Parish

Maintain Wetlands) 162
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Table 5-4 West Hackberry Environmental Permits

Permit ' '
Type

Permit Description

Issuing
Agency

Permit
Number

Effective

Date

Expiration
Date

Construct | 42” crude oil pipeline COE SWGCO-RP-12342 3/28/78 *
& crossings of waters and

Maintain | waterways in Texas

Construct | Brine disposal wells, well COE LMNOD-SP 3/16/78 o
& pads, and brine disposal (Cameron Parish

Maintain | pipelines (127, 20” and 24”) Wetlands) 152

Construct | Well pads, levees, and access COE LMNOD-SP 2/11/80 *
& roads (Wells 110, 111, 112, (Cameron Parish

Maintain | 113, 114 and 115) Wetlands) 276

Construct | Repair of exposed 42” crude COE WN20-000-3972-0 8/31/00 o
& oil pipeline

Maintain

Construct | Restored riprap along north COE WO0-20-020-1136 1/25/02, *
& perimeter dike adjacent to 2/19/02

Maintain | Cavern 6 and Black Lake

Construct | Deposited fill in fire ditch COE WO-20-020-3607 10/23/02 &
&

Maintain

Construct | Boat ramp modifications and COE WW-20-030-3748 10/22/03 *
& erosion control breakwater in

Maintain | Black Lake along the north

side of the site

Construct | Maintenance dredging of COE MVN-1997-00068- 12/13/21 | 12/13/2031
& RWIS WQQ

Maintain

Construct | Expansion of existing brine COE MVN-2016-01237- 10/14/20 10/14/25

disposal well WQQ

* COE permits remain active for the life of the structure.
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5.2 Air Quality Program

Air quality is maintained at the SPR via compliance with applicable provisions of the Clean Air
Act and State Implementation Plans. The SPR sites operate in accordance with the provisions of
the applicable state air permits.

The SPR sites are permitted by the LDEQ and TCEQ as minor sources for non-methane/non-
ethane volatile organic compounds (VOC), nitrogen oxides (NOx), sulfur dioxides (SO.), carbon
monoxide (CO), and particulate matter less than 10 microns (PMi¢). The Bayou Choctaw and
West Hackberry air permits also include emission rates for benzene, ethylbenzene, n-hexane,
toluene, and xylene.

The SPR sites are in attainment areas for all National Ambient Air Quality Standards. However,
Bryan Mound is currently in an ozone non-attainment area, and Bayou Choctaw, Big Hill, and
West Hackberry are in ozone attainment areas.

The SPR ensures compliance with air permit limits by monitoring usage of emergency
generators and pumps, volumes of crude oil, brine, diesel, and gasoline in the site tanks, and
volume of paint used.

Fugitive monitoring of piping components (valves and pump seals) in crude oil service are
inspected for VOC leaks by outside contractors (annually in Louisiana and biennially in Texas)
using an organic vapor analyzer (OVA). Flanges are also inspected weekly by site operators in
Texas. Annual fugitive monitoring was performed at Bayou Choctaw and West Hackberry in
December 2021. Biennial fugitive monitoring was not required at Big Hill and Bryan Mound.
There were no leaks detected at any sites.

The Big Hill and Bryan Mound external floating roof tanks require inspection of the primary seal
(every five years) and the secondary seal (semi-annually) for visible tears, holes, or cumulative
gaps exceeding regulatory limits. The BHT-7 semi-annual secondary seal inspections were
performed in April and October 2021. The BMT-2 and BMT-3 semi-annual secondary seal
inspections were performed in June and December 2021. The secondary seals on the tanks had
no visible holes, tears, or other openings. There were no gaps exceeding 0.5 inches, and the total
gap area was less than 1.0 square inch per tank diameter for the tanks inspected.

Annual air emissions were reported to TCEQ by Bryan Mound and Big Hill in 2021. Bayou
Choctaw and West Hackberry did not require reporting because they were below the required
emission limit for reporting in Louisiana.

Table 5-5 summarizes of the SPR Site Air Emissions in Tons/Year (Metric Tons/Year) from
2014-2021. SPR emissions complied with permit limits for all seven years, except for the 2015
Bryan Mound VOC emissions caused by roof failure of the BMT-4 crude oil tank.




2021 ASER SECTION 5

Table 5-5 SPR Site Air Emissions in Tons/Year (Metric Tons/Year)

BC SPR Site Volatile Organic Nitrogen Carbon Sulfur Particulates (less
Compounds Oxides Monoxide Dioxide than 10 microns)
2014 0.54 (0.49) 0.47 (0.43) 0.10 (0.09) 0.00 (0.00) 0.03 (0.03)
2015 0.37 (0.34) 0.91 (0.83) 0.21 (0.19) 0.00 (0.00) 0.03 (0.03)
2016 0.65 (0.59) 0.21 (0.19) 0.05 (0.05) 0.00 (0.00) 0.01 (0.01)
2017 2.51(2.28) 0.72 (0.65) 0.16 (0.15) 0.00 (0.00) 0.03 (0.03)
2018 0.56 (0.51) 0.47 (0.43) 0.10 (0.09) 0.00 (0.00) 0.02 (0.02)
2019 0.54 (0.49) 0.69 (0.63) 0.16 (0.15) 0.00 (0.00) 0.03 (0.03)
2020 1.65 (1.50) 0.63 (0.57) 0.14 (0.13) 0.00 (0.00) 0.02 (0.02)
2021 0.82 (0.74) 0.66 (0.60) 0.15 (0.14) 0.00 (0.00) 0.02 (0.02)
BH SPR Site Volatile Organic Nitrogen Carbon Sulfur Particulates (less
Compounds Oxides Monoxide Dioxide than 10 microns)
2014 2.57 (2.33) 0.22 (0.20) 0.05 (0.05) 0.01 (0.01) 0.01 (0.01)
2015 2.56 (2.32) 1.85 (1.68) 0.41 (0.37) 0.06 (0.05) 0.09 (0.08)
2016 2.77 (2.51) 0.42 (0.38) 0.09 (0.08) 0.02 (0.02) 0.02 (0.02)
2017 1.36 (1.23) 1.32 (1.20) 0.30 (0.27) 0.02 (0.02) 0.05 (0.05)
2018 5.96 (5.41) 0.25 (0.23) 0.06 (0.05) 0.01 (0.01) 0.01 (0.01)
2019 1.23 (1.12) 0.55 (0.50) 0.12 (0.11) 0.02 (0.02) 0.03 (0.03)
2020 10.30 (9.37) 0.34 (0.31) 0.08 (0.07) 0.02 (0.01) 0.02 (0.02)
2021 4.84 (4.40) 0.20 (0.18) 0.04 (0.04) 0.00 (0.00) 0.01 (0.01)
BM SPR Site  Volatile Organic Nitrogen Carbon Sulfur Particulates (less
Compounds Oxides Monoxide Dioxide than 10 microns)
2014 4.55 (4.13) 9.56 (8.67) 2.19 (1.99) 0.03 (0.03) 0.29 (0.26)
2015 ©)54.97 (49.87) 4.00 (3.63) 0.95 (0.86) 0.03 (0.03) 0.13 (0.12)
2016 ®15.90 (14.42) 15.94 (14.46) 3.65(3.31) 0.04 (0.04) 0.48 (0.44)
2017 ®16.77 (15.21) 0.63 (0.57) 0.14 (0.13) 0.01 (0.01) 0.03 (0.03)
2018 @.®20.20(18.33) #»2.69(2.44)  @0.62(0.56)  @0.02 (0.02) 20.08 (0.07)
2019 “18.00 (16.36) 0.46 (0.42) 0.10 (0.09) 0.01 (0.01) 0.02 (0.02)
2020 @22.61 (20.55) 0.69 (0.63) 0.16 (0.14) 0.02 (0.02) 0.03 (0.03)
2021 5.35 (4.86) 0.38 (0.35) 0.09 (0.08) 0.01 (0.01) 0.02 (0.02)
WH SPR Site  Volatile Organic Nitrogen Carbon Sulfur Particulates (less
Compounds Oxides Monoxide Dioxide than 10 microns)
2014 6.52 (5.91) 2.01 (1.82) 1.93 (1.75) 0.03 (0.03) 0.12 (0.11)
2015 8.69 (7.88) 5.13 (4.65) 5.00 (4.54) 0.02 (0.02) 0.36 (0.33)
2016 7.90 (7.17) 5.96 (5.41) 5.85(5.31) 0.03 (0.03) 0.42 (0.38)
2017 11.35 (10.30) 5.05 (4.58) 6.08 (5.52) 0.02 (0.02) 0.42 (0.38)
2018 8.91 (8.08) 4.60 (4.17) 4.47 (4.06) 0.02 (0.02) 0.32 (0.29)
2019 9.72 (8.84) 0.47 (0.43) 0.11 (0.10) 0.00 (0.00) 0.01 (0.01)
2020 9.85 (8.96) ©26.96 6.18 (5.62) 0.04 (0.03) 0.79 (0.71)
(24.51)
2021 2.95 (2.68) 0.27 (0.25) 0.06 (0.05) 0.00 (0.00) 0.01 (0.01)
M Footnote deleted.
@ TIncludes emergency generator emissions from major maintenance project
® Includes BMT-4 tank failure emissions and BMT-3 landing losses
@ Includes BMT-3 landing losses
(%) Includes emergency generator emissions due to hurricanes
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5.3 Water Discharge Effluent

Monitoring Program
The water discharge permit-monitoring program
fulfills the requirements of the EPA NPDES and
Louisiana LPDES programs. All SPR point source
discharges are conducted in compliance with these
federal and state programs.

COMPLIANCE DURING 2021

The SPR had five non-

compliances from site analyzed
discharges.

SPR personnel regularly conducted point source
discharges from all four storage sites in 2021.
These discharges are grouped as follows:

Brine discharged to the Gulf of Mexico (from Big Hill and Bryan Mound sites)
Storm water runoff from tank, well, and pump pads

Rinse water from vehicles to permitted outfalls

Effluent from packaged sewage treatment plants

Hydrostatic test water from piping or tanks

MRS

The SPR disposed of 1,095 million m? of brine during 2021. Approximately 95 percent of the
brine was disposed into the Gulf of Mexico via the Big Hill (48 percent of the total) and Bryan
Mound (47 percent of the total) brine disposal pipelines. The remaining 5 percent was disposed
in saline aquifers via injection wells at West Hackberry.

BC WH
0% 5%

BM
47%

BH
48%

Figure 5-1 - SPR Brine Disposal 2021
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Parameters monitored varied by site and point source discharge. Measurements and compliance
rates observed during 2021 specific to each of the storage sites are discussed in the following
subsections.

Discharge Monitoring Reports (DMRs) were prepared and submitted in accordance with site-
specific permit requirements. All discharge permits issued to the SPR require quarterly reporting
to the appropriate agency(s) (LDEQ, EPA, and TCEQ). Should a non-compliance or reportable
bypass occur during the reporting period, root cause and corrective actions are included in the
corresponding quarterly report.

During 2021, the SPR had five non-compliances from analyzed discharges.




2021 ASER SECTION 5

5.3.1 Bayou Choctaw

Table 5-6 includes permitted outfalls, required monitoring parameters, number of permit
exceedances, samples collected, compliant samples, and percent of samples in compliance for
the Bayou Choctaw outfalls.

Monitoring is related to water discharges regulated under the LDEQ Office of Water Resources
LPDES permit. Discharges are from two packaged sewage treatment plants, a vehicle/equipment
rinsing station, and storm water runoff from well pads, pump pads and containment areas. The
LPDES MSGP provides storm water runoff limitations and monitoring requirements. A LPDES
permit also exists for the discharge of hydrostatic test water. There were, however, no
hydrostatic test water discharges during 2021.

There was one permit non-compliance during 2021. The site was 94 percent compliant. The
permit non-compliance was for TSS at one of the site’s sewage treatment plants. The elevated
TSS result was due to heavy rainfall and flooding, which deposited extra sediment into the
system. There were two permit non-compliances in 2015, zero in the following years, and only
one total suspended solids (TSS) exceedance in 2019.

Table 5-6 Bayou Choctaw Outfall Sampling Parameters

P;:r;fit o o Ll Date(s) Description/
Permit | Outfall | Parameters Samples | Compliant Com- P
Exceed- . Exceeded Solution
Taken Samples pliance
ances
Flow
BODs
01A TSS .
01B pH Slightly
Treated Fecal elevated
sanitary Coliform 1 16 15 94% 06/2021 TSS result
=3 wastewater .
N due to site
2 flooding.
5 002 Flow
< Exterior COD
— vehicle and TSS
equipment 0&G 0 0 0 100% N/A N/A
wash water pH
009 .
water Observation N/A N/A N/A 100% N/A N/A
runoff
Flow, TSS
9 TSS-NetO&G
= TOC, Benzene
2 001 Total
@ Hydrostatic | BenzeneTotal
< et i BTEX N/A 0 N/A 100% N/A N/A
Lead, Total
pH

5.3.2 Big Hill
Table 5-7 includes permitted outfalls, required monitoring parameters, number of permit
exceedances, samples collected, compliant samples, and percent of samples in compliance for

5-12
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the Big Hill outfalls. There were two permit non-compliances during 2021. The site was 96
percent compliant. The two non-compliances were from invalid sample results for pH because
the samples were outside of the 15-minute analysis requirement. Therefore, the sample results
were reported on the DMR as invalid tests. There have been four permit non-compliances in
previous years: one in 2015, two in 2014, and one in 2013.

Table 5-7 Big Hill Outfall Sampling Parameters

# of .
. # of # of Permit ..
Permit Outfall Parameters EP ermit Samples | Compliant | Com- LEES(E) Descrlptlon/
xceed- . Exceeded Solution
Taken Samples | pliance
ances
Flow
Exit Velocity
Density
0&G
001 TDS
Brine to the TSS
Gulf of pH 0 146 146 100% N/A N/A
Mexico Biomonitorin
g
Integrity Tests
002 Flow
Hydroclone pH o
Blowdown TSS N/A 0 N/A 100% N/A N/A
Storm
water:
003-
14 cavern
- pads
o 005-
N electrical
= substation pH
E pump Salinity
006- 0&G o
Surge Tank TOC 0 59 59 100% N/A N/A
area
007-
Meter
prover &
crude oil
meter skids
008-RWIS
004 Flow Invalid
Treated TSS 11/2022 test. New
sanitary BOD; 2 48 46 96% 122022 pH meter
wastewater pH was
purchased.
009
Recire. Flow 0 92 92 100% N/A N/A
water at pH
RWIS
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Monitoring is related to water discharges regulated under the EPA NPDES permit program.
Discharges are brine to the Gulf of Mexico, hydroclone blow-down into the Intracoastal
Waterway, storm water from well pads and pump pads, effluent from the sewage treatment plant,
and recirculated raw water at the RWIS. There were no discharges during 2021 from the
hydroclone blow-down system.
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5.3.3 Bryan Mound

Table 5-8 includes permitted outfalls, required monitoring parameters, number of permit
exceedances, samples collected, compliant samples, and percent of samples in compliance for
the Bryan Mound outfalls. There were zero permit non-compliances during 2021. The site was

100 percent compliant. There have been five permit non-compliances in previous years: one in
2016 and four in 2014.

Monitoring is related to water discharges regulated under the EPA NPDES permit program.
Discharges are brine to the Gulf of Mexico, storm water from well pads and pump pads, effluent
from the sewage treatment plant, and recirculated raw water at the RWIS.

Table 5-8 Bryan Mound Outfall Sampling Parameters

Pﬁr?rfit Qi Qi Lo Date(s) | Description/
Permit Outfall Parameters Samples | Compliant | Com- P
Exceed- . Exceeded Solution
Taken Samples | pliance
ances
Flow
Exit Velocity
Density
001 0&G
Brine to the TDS TSS
Gulf of pH 0 156 156 100% N/A N/A
Mexico Biomonitoring
Integrity Tests
002 Flow
Treated pH
o sanitary TSS 0 48 48 100% N/A N/A
=4 wastewater BODs
s Storm
<
> water:
= R
003 pH
20 cavern ..
ds & Salinity
pacs 0&G 0 24 24 100% | N/A N/A
other TOC
004-HPPP
005-
Tank farm
006
Recirculated Flow 0 47 47 100% N/A N/A
water at pH
RWIS

5.3.4 West Hackberry
Table 5-9 provides permitted outfalls, required monitoring parameters, number of permit
exceedances, samples collected, compliant samples, and percent of samples in compliance for
the West Hackberry outfalls. There were two permit non-compliances during 2021. The site was
86 percent compliant. Due to Hurricane Laura, the site had to repair a water line behind the
buildings. In doing so, the site’s STP had little to no flow. Once the site repaired the line, flow
returned to near normal in July. A sample was taken, and the TSS result was elevated. The
elevated TSS is likely due to accumulated settlement in the discharge line during the period of no

5-15
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flow. A second sample was taken for TSS in October, and the level was 5.6 mg/L indicating a
return to normal operations. This was the facility's first-time testing for enterococci and this
result may be due to stagnation of the STP. There were zero permit non-compliances in the
previous five years.

Monitoring is related to water discharges regulated under the LDEQ Office of Water Resources
LPDES permit. Discharges are from a packaged sewage treatment plant, a vehicle/equipment
rinsing station, non-contact cooling tower blow-down, and storm water runoff from the
degasification plant. Although not listed as an outfall, storm water runoff from well pads, pump
pads, and containment areas are visually inspected quarterly. The LPDES MSGP provides storm
water runoff limitations and monitoring requirements. A LPDES permit also exists for the
discharge of hydrostatic test water. There were, however, no hydrostatic test water discharges in

2021. There were no discharges in 2021 from the hydroclone blow-down system.

Table 5-9 West Hackberry Outfall Sampling Parameters

# of .
. # of # of Permit ..
Permit Outfall Parameters et Samples | Compliant | Com- DB Descrlptlon/
Exceed- . Exceeded Solution
Taken Samples | pliance
ances
Flow
BODs The site is still
001 TSS recovering
Treated pH 2 14 12 86% | 07/2021 from
sanitary Fecal Hurricane
wastewater Coliform Laura.
el Enterococci
= 002 Flow
g Exterior COD
vehicle and TSS o
5 S — 0&G NA 0 N/A 100% N/A N/A
wash water pH
005 Flow
Non-contact TOC
cooling pH N/A 0 N/A 100% N/A N/A
tower Temperature
Flow
TSS
° TSS-Net
:% 001 0&G
5 Hydrostatic TOC N/A 0 NA | 100% N/A N/A
= test water Benzene
= Total BTEX
Lead, Total
pH
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5.4 Surface Water Quality Surveillance Monitoring Program

Surface waters at all sites are sampled monthly for general water quality according to the SPR
EMP. Water quality monitoring is conducted to provide early detection of potential surface water
quality degradation possibly resulting from SPR operations. It’s separate from, and in addition
to, the water discharge permit monitoring program.

PH, salinity, total organic carbon (TOC), dissolved oxygen (DO), oil and grease (O&G), and
temperature are monitored.

e pH is a measure of the acidity/alkalinity of water. It ranges from 0 to 14, with 7 being
neutral. Excessively high and low pH can be detrimental to water usage.

e Salinity is the measure of all the salts dissolved in water. The average ocean salinity is
35 ppt and the average river water salinity is 0.5 ppt or less.

e TOC is a measure of the total amount of carbon in organic compounds in water and can
indicate contamination.

e DO refers to microscopic bubbles of gaseous oxygen (O,) mixed in water and available to
aquatic organisms for respiration. DO can be affected by natural influences such as
temperature and salinity. DO concentration decreases as water temperature increases. DO
concentration decreases as salinity increases. Thus, salinity and temperature are
monitored to correlate with DO results.

e O&G can interfere with biological life in surface waters and create unsightly films.

Maps with locations of the surface water monitoring stations at each site are included in
Appendix D, Figures D-1, D-3, D-5, and D-7. The number of surface water monitoring stations
varies at each site. The locations are as follows:

e Bayou Choctaw-7

e Big Hill-5 (Includes Station A that is no longer sampled because it does not hold water

and has been backfilled with vegetation over the years.)
¢ Bryan Mound-10
e West Hackberry-6

Data from 2021 from each site except West Hackberry is presented in Appendix D, Tables D-1,
D-3, D-5, and D-7. Surface water at all sites exhibited neutral pH, and O&G readings were
below the detectable limit of 5 mg/l. These values indicate no impacts from SPR activities during
any of the 2021 sampling episodes. The West Hackberry site was not able to sample surface
water in 2021. The site is still recovering from the devastation caused by Hurricane Laura. As a
result, many onsite buildings are uninhabitable; and sampling equipment was destroyed or lost.
Surface water monitoring will resume in 2022.

Annual averages of parameters measured in the last five years at each site are included in Tables
D-2, D-4, D-6, and D-8. Graphical representation of the data is included in Figures D-2, D-4, D-
6, and D-8. The parameter results have not fluctuated significantly within the last five years.

The small fluctuations in the data are likely due to non-standardized time of sampling, differing
meteorological conditions, and varying seasonal and environmental factors. The overall surface
water data at the SPR sites has remained consistent, indicating no evident surface water quality
impacts from SPR operations.
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5.5 Waste Management and Pollution Prevention Programs

The Waste Management Program is responsible for managing hazardous and non-hazardous
waste generated by SPR operations. Site and waste management personnel collaborate to ensure
all waste generated is accumulated, characterized, and disposed of or recycled in accordance
with federal, state, and local regulations.

SPR operations, maintenance, and construction activities generate a variety of waste streams.
Common wastes and recyclable materials generated at the SPR include:

1. Hazardous waste such as crude oil contaminated material with a hazardous characteristic,

2. Non-hazardous waste such as office trash and industrial waste without a hazardous waste
characteristic or code,

3. Recyclable materials such as paper, plastic, batteries, and used oil,

Construction and demolition (C&D) waste such as scrap metal and concrete, and

5. Exploration and production (E&P) waste such as brine or crude oil contaminated
products without a hazardous waste characteristic.

b

The SPR characterizes all E&P wastes to determine whether it exhibits hazardous characteristics.
Wastes that exhibit a hazardous characteristic are managed and disposed of as hazardous waste.
Non-hazardous wastes generated by the E&P process are disposed of at state-approved E&P
disposal facilities.

The quantities and percentages of SPR waste categories generated over the past seven years are
provided in Figure 5-2. The SPR generated 2.8 million pounds of C&D waste in CY 2021. C&D
waste generation increased by 73% from FY20 to FY21. The start of multiple LE2 construction
projects contributed to the increase in C&D waste. The SPR experienced slight increases in E&P
waste and non-hazardous waste generation. While an increase was noted from CY 2020 to CY
2021, the increase was not significant.

The SPR experienced a significant increase in hazardous waste generation in CY 2021, with
27,446 pounds being generated. The bulk of the hazardous waste in CY 2021 was a slurry
generated during workover activities at Bryan Mound. The workover activity generated 27,322
pounds of a slurry with crude oil impacts. The slurry was sent to a reclamation facility where the
crude oil was reclaimed. While hazardous waste generation has significantly decreased over the
last six years, a slight increase occurred between 2019 and 2020. The slight increase in
hazardous waste generation stemmed from generating crude oil contaminated wash water during
the demolition of the degas plant at the West Hackberry site.




2021 ASER SECTION 5

Figure 5-2 SPR Annual Waste Generation

SPR Annual Waste Generation
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CY 15 CY 16 ey 17 CY 18 CY 19 CY 20 CY 21
H C&D (LBS) 1,032,756 755 1,802,211 224,214 @ 2,913,240 1,618,132 2,806,009
i E&P (LBS) 764,224 441,591 @ 2,759,651 696,139 23,322,311 1,070,440 1,117,975
H Hazardous (LBS) 999,623 886,344 309,828 166,682 382 1,740 27,446.1

H Non-Hazardous (LBS) 975,377 708,206 685,461 @ 1,357,066 1,058,107 833,834 888,565

H Non-Hazardous (LBS) M Hazardous (LBS) ME&P (LBS) HC&D (LBS)

Some of the activities that SPR waste management personnel conducted or supported in 2021
include:

e Coordinated with LE2 Construction personnel to recycle concrete and scrap metal
generated during the demolition of the entry portals and tank BMT-4 at Bryan Mound,

e (Coordinated with LE2 Construction personnel to recycle concrete and uncontaminated
soil generated during the entry barrier replacement project at Big Hill,

e (Coordinated with Construction personnel to recycle scrap metal generated during the
demolition of the degas plant at West Hackberry,

e Coordinated with Engineering personnel to dispose of AFFF-impacted water generated
during a test of the fire suppression system at Bayou Choctaw, and

e (Coordinated with Caverns personnel to manage waste generated during workover
activities at Caverns 107 and 101 A at Bryan Mound.

The SPR places a high priority on protecting the environment. Since its creation in 1997, the
SPR’s Pollution Prevention Program has worked to minimize risks to the environment while
supporting the SPR’s mission. Waste minimization is a key component of the Pollution
Prevention program. Waste minimization is considered in all levels of decision-making and is
everyone’s responsibility. Planned activities to minimize waste generation include reducing the
amount of product needed, ensuring procurement packages are limited to only items that are
necessary, and reusing products until they are completely used.
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The SPR exceeded the DOE departmental goals to divert (recycle) 50 percent of non-hazardous
waste and 50 percent of C&D waste over the previous eight years, except for C&D waste
generated in FY 2019. A combination of SPR employees following the waste minimization
planned activities and managing a rigorous recycling program contributed to exceeding the waste
diversion goals. Figure 5-3 shows the percentage of non-hazardous and C&D waste recycled
from FY 2014 through FY 2021.

Figure 5-3 SPR Waste Recycling and Diversion

SPR Waste Recycling and Diversion

100%

50%
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Diversion
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Significant SPR projects that contributed a substantial amount of recyclable material in 2021
included:

e Concrete generated when replacing the entry portal at Bryan Mound,

e Concrete and uncontaminated soil generated during the replacement of the entry barriers at
Big Hill,

e Asphalt generated when replacing the parking lot located at Bayou Choctaw,

e Spent blast media generated during painting activities associated with tank BMT-4 at Bryan
Mound,

e Scrap metal generated during the demolition of the degas unit located at West Hackberry,
and

e Scrap metal generated during the demolition of tank BMT-4 at Bryan Mound.
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Materials recycled in 2021 are summarized in Table 5-10.

Table 5-10 SPR Recycled Materials

Category Recycled (Ibs.) Recycled (kg.)
Aluminum-Plastic Comingled 994 451
Asphalt (C&D) 548,320 248,714
Ballasts 151 68
Blast Abrasives 160 73
Brine And Crude Residual Contaminated 66,627 30,221
Concrete And Soil Cuttings
Brine and Crude Residual Contaminated Concrete 27,322 12,393
Slurry (Hazardous)
Brine And Crude Residual Contaminated 33,533 15,210
Concrete Slurry (Non-Hazardous)
Brine And Crude Residual Contaminated Wash 340,858 154,610
Solution
Capacitors 10 5
Cardboard 22,156 10,050
Concrete (C&D) 429,000 194,591
Crude Oil Contaminated Inert Solids (E&P) 652,500 295,969
Lamps (Hazardous) 10 5
Lamps (Non-Hazardous) 274 124
Oil Filters 405 184
Office Paper 75,305 34,158
Scrap Metal 37,122 16,838
Scrap Metal (C&D) 1,769,570 802,663
Soil Miscellaneous 246,500 111,810
Toner Cartridges 290 132
Used Oil 37,726 17,112

While waste minimization and recycling are key aspects of the SPR’s Pollution Prevention
program, several other elements are critical to the program’s success. The other elements
include:

o Toxic substance reduction/substitution,

e Resource conservation (water, energy),

e Sustainable acquisition, i.e., affirmative procurement, bio-based products,
environmentally preferable products, and energy and water efficient products, and

e Greenhouse gas reduction.

These elements, except for sustainable acquisition, are discussed in other sections of this report
as they pertain to either Sustainability (Section 3) or Chemical Management (Section 5.6).
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The SPR achieved the 100% affirmative procurement target for FY21. All purchases qualified
as recycled products or justified products. There were no unjustified purchases of virgin
products in 2021.

Pollution Prevention announcements and suggestions are communicated to SPR personnel
through the SPR’s newsletter “What’s Happening” and routine email distributions, including
pertinent local information and helpful web links. These communications are published on the
M&O Contractor Environmental webpage, which is available to all SPR employees.

5.6 Chemical Management Program

5.6.1 Qualified Products List and SARA Title III Tier Two Reports

Chemical containing products used at the SPR must be on the Qualified Products List (QPL).
The QPL is used to control and limit the quantity of toxic constituents found in chemical
products and minimize hazardous waste generated.

Chemicals requested for QPL inclusion are reviewed for potential impacts to the environment,
generation of wastes, adherence to the SPR building specifications and green requirements for
paints, adhesives and sealants, recycled content in materials, and minimization or exclusion of
constituents that contain EPA’s 17 High Priority Toxic Chemicals.

SARA Title IIT Tier Two reports, also known as Emergency Planning and Community Right-to-
Know Act (EPCRA) Section 312 reports, were prepared, and submitted to state agencies as
required by March 1, 2022. The SARA reports were also distributed to appropriate state and
local emergency planning committees and local fire departments. Table 5-11 contains a summary
of the inventory information that was submitted for 2021.

Table 5-11 2021 SARA Title III Tier Two Summary for the SPR

Chemical Name (Category) *Inventory Location on Site

Amount (Ibs.)

BC

Crude Oil Petroleum

> 1 Billion

Site Tanks, Piping, Underground
Caverns

Diesel Fuel 24,999 — 49,999 Emergency Generator Fuel Tank,
Workover Rig

Diesel Fuel #2 24,999 — 49,999 | Property Tank #2

Gasoline, Including Casing Head 5,000—- 9,999 Property Tank 1

GMA Garnet 1,000 — 4,999 | Flammable Storage Building

Nitric Acid 0—99 Environmental Laboratory

Nitrogen Balance Gas 0-99 Control Building

Red River 90 0—-499 Warehouse

Sulfur in Petroleum Crude Oil 0-99 Environmental Laboratory

Dawn, Ivory, Joy 0-99 Warehouse

Xylene 0-99 Envir Flam. Cabinet
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Table 5-11 2021 SARA Title III Tier Two Summary for the SPR

SPR Chemical Name (Category) *Inventory Location on Site
Site Amount (Ibs.
Aer-O-Water 3EM 3% \ 10,000 — 24,000 | Operations Buildings 834 and 805
Chemguard 3% MS AFFF C301 25,000 — 49,999 Operations Buildings 16, 805 and
BH 834
. s Flammable Storage Building, Site
Crude Oil Petroleum > 1 Billion Tanks, Piping, UI%dergroundg Caverns
Operations, BHT-4, 11, and 50,
Diesel Fuel 25,000 —49,999 BHSE-196 Trailer, and Property
Annex BHT-51
Gasoline 10,000 — 24,999 BHT-52
GMA Garnet 10,000 — 24,999 Maintenance Laydown Yard
Hydrochloric Acid 0-99 Environmental Laboratory
Hydrogen Sulfide 0-99 1&C Office
Nitric Acid 0-99 Environmental Laboratory
Non-Flammable Gas Mixture 0-99 1&C Office
Potassium Chloride 0-99 Environmental Laboratory
Sulfur in Petroleum Crude Oil 0-99 Environmental Laboratory
Sulfuric Acid 0-99 Environmental Laboratory
Xylene 0-99 Crude Oil Storage Bldg.
1-125 PPM Vol. Hydrogen Sulfide 0-99 Warehouse
BM Balance Nitrogen — Cal. Gas
Bituminous Mastic 50-HT 0-99 Building 243
Chemguard 3% MS AFFF C301 50,000— 74,999  Operations Buildings 206 and 242
Crude Oil Petroleum 1 Billion Site Tanks, Piping, Underground
Caverns
Diesel 25,000 — 49,999 Fuel Tank, BMT-20, 29 and 18
Gasoline 10,000 — 24,999  Fuel Tank and Operations Building
242
GMA Toughblast 75,000 — 99,999  1008-2
Hydrochloric Acid 0-99 Environmental Lab Chemical
Cabinet
Sealed Lead Acid Battery 100 — 499 Warehouse
Valve Regulated Lead-Acid Battery 100 — 499 Warehouse
Off-site Crude Oil, Petroleum 50,000,000 — | Pipelines in Calcasieu Parish, La
Pipelines 99,999,999 (Wesjt Hac.:kberry) .
Crude Oil. Petroleum 10,000,000 — | Pipelines in Cameron Parish, La
’ 49,999,999 (West Hackberry)
NO Diesel Fuel 100 — 999 Tank, Building 850
Diesel Fuel 1,000 — 4,999 | Tank, Building 900
Stennis Motor Oil 15W 40 25,000 — 49,999 | West Wall
WH Buckeye 3% Mil Spec AFFF 9,999 — 24,999 | Operations Building 303
Amerlock 2 Cure 100 — 999 Paint Locker
Ansulite 3% AFFF 5,000 — 9,999 | Operations Foam Storage Building
Buckeye Platinum 3%-6% Low 4,999 — 9,999 | Operations Building 305
Temp AR-AFFF
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Table 5-11 2021 SARA Title III Tier Two Summary for the SPR

Chemical Name (Category) *Inventory Location on Site

* Reporting range specified by LA and TX SARA Title III Tier Two Reporting Requirement.

5.6.2 Toxic Chemical Release Inventory (TRI) Form R

SPR sites are required to report under EPCRA Section 313 by submitting the Toxic Chemical
Release Inventory (TRI) Form R when reporting thresholds from crude oil placed in commerce
are exceeded. Specifically, when crude oil is placed in commerce, it repackages hazardous
substances and must be reported. The (TRI) Form R must be submitted by July 1 for the
reporting thresholds exceeded during the preceding calendar year. Reporting was required for
each site in 2021 because crude oil into commerce from the 2021 crude oil sales.

5.7 Wildlife Program
The sites are located on the Central and Mississippi Eastern Meadowlark (Sturnella magna)
Flyways. The sites' coastal locations make them the last
resting and feeding stop for migrating birds before they
make the arduous trip across the Gulf of Mexico to the
wintering areas in Central and South America, and the first
stopover when they migrate back to North America in the
spring. Without places which provide an adequate food
supply to replenish fat reserves, water, and shelter from
predators, many of these birds would not survive.

Selected habitats at all four sites are not mowed from early
fall through spring to provide food, shelter, and nesting
areas for migrating and resident birds. West Hackberry and
Big Hill have Purple Martin houses to attract the mosquito-eating birds, and Eastern Bluebird
nest boxes and Wood Duck nest boxes are installed at Bayou Choctaw. When nests are
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Amount (Ibs.
Chemguard BC Dry Chemical 999 — 4,999 Operations Building 305
‘ Powder |
‘ Crude Oil Petroleum > 1 Billion ‘ LCMS Piping, Site Tanks, Piping, |
Underground Caverns
Diesel Fuel 5,000-9,999 | MTC, Fuel Pump Tank
Diesel Fuel #2 1,000 — 4,999 | Workover Rig
FC-203CF Lightwater Brand AFFF 5,000 —9,999 | Operations Foam Storage Building
Gasoline 24,999 — 49,999 = Fuel Pump Tank, Laydown Yard and
HPPP Flammable Cabinet
GMA Garnet 5,000-9,999 | MTC, Paint Laydown Yard
Hydrochloric Acid 0-99 Environmental Laboratory
Mobil DTE Oil BB 1,000 — 4,999 | Degas General
PSX 1001 500 — 4,999 Flammable Storage Building
Nitrogen 5,000 -9,999 | MTC Laydown Yard
PSX 700 Custom Color Resin 500 — 4,999 Flammable Storage Building
Sulfur in Petroleum Crude Oil 0-99 Environmental Lab
Synergy — Gear Oil — Royal Purple 499 — 999 Flammable Storage Building
Sulfuric Acid 0-99 Environmental Lab
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discovered for ground-nesting birds, such as terns, Black-necked Stilts, Killdeer, and Common
Nighthawk, they are flagged until the chicks have fledged. Equipment harboring active bird nests
are designated for limited/restricted use.

Per the Memorandum of Understanding between F&WS and DOE, periodic avian inventories are
taken at Bayou Choctaw and Big Hill and uploaded to the Cornell University Ornithology
Laboratory E-bird database. However, no inventories were performed in 2021 as only mission-
essential personnel were allowed on site.

The SPR’s management of habitat for migrating and resident
birds is good for the environment and indirectly contributes to the
economy of Texas and Louisiana through hunting and various
birding activities.

Black-bellied Whistling Duck
(Dendrocygna autumnalis)
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6 Site Hydrology, Groundwater Monitoring, and Public Drinking

Water Protection
Groundwater monitoring is performed at the sites to protect water quality and comply with state
and federal laws, regulations, and orders. Specifically, DOE Order 5400.1 requires a
groundwater surveillance system/program for each site. Groundwater that is or could be
impacted by DOE activities is monitored to determine and document the effects of operations on
groundwater quality.

Monitoring has been performed at all sites since the 1980s. Historical records indicate there have
been spills/leaks that have, or could have, impacted the shallow groundwater at each site.
Monitoring results have confirmed or disproved impacts and have been included in the ASER.

Significant historical investigations performed include:

o 1991 — Contamination Assessment Report and Corrective Action Plan for Bryan
Mound: No recovery action was advised for brine contamination due to soil
characteristics.

o  1991— Contamination Assessment Report and Remedial Alternatives Analysis for West
Hackberry: Additional recovery wells and brine pond repair or replacement were
advised.

e 1992 — Phase I of II, non-invasive survey, Final Report on Baseline Hydrogeological
Screening Surveys, SPR Sites, Louisiana, and Texas. Surveys were performed to identify
subsurface contamination by brine via the electromagnetic terrains conductivity method,
and crude oil via soil gas analysis.

e 1996 — Phase II of II, Multi-Site Hydrogeological Investigation, SPR Sites, Louisiana,
and Texas: Also referred to as the Verification Well Study in which periphery wells were
installed. A surveillance monitoring system was established after this study and includes
a network of wells that encompasses brine pond/storage area and periphery areas.

Monitoring wells are present at each site, and shallow groundwater is analyzed to determine the
presence of contaminants. The first and second (when present) encountered water-bearing strata
are monitored at each site. Each site purchases potable water, and groundwater is not utilized as
drinking water.

Salinity is measured as an indicator of brine, and the potential presence of hydrocarbons is
screened using the TOC test. Other parameters such as pH and temperature are also recorded.
Depth to groundwater is collected to determine the groundwater flow direction.

Monitoring is required at West Hackberry in accordance with a monitoring plan agreed to by
DOE and LDNR. As agreed, monitoring data is included in each ASER and will be submitted to
LDNR. Monitoring is also required at Bryan Mound in accordance with the closure of a brine
pond under the direction of the RRC. Monitoring data is included in each ASER and submitted
to the RRC. Wells surrounding the former brine storage pond and operating disposal pond
systems at Big Hill monitor groundwater as part of permit required leak detection.
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Available groundwater salinity data collected at each site (with exception of West Hackberry, see
Section 6.4) for the past five years are included and presented graphically in Appendix C. These
data are discussed within each site-specific section.

6.1 Bayou Choctaw

The Plaquemine Aquifer is the primary source of fresh water for the site and surrounding
communities. This aquifer occurs at depths of 60 to 600 ft. below land surface (bls). Atchafalaya
Clay is present from near ground surface to just above the aquifer. The site purchases its potable
water from the Iberville Hwy. 1148 Water District and Louisiana regulations do not require a
potable water monitoring program. Bayou Choctaw is recognized as a water purchaser only.

Four monitoring wells (BC MW1 through BC MW4) were installed in 1989/1990 near the brine
storage pond (Figure C-1). These wells were drilled to approximately 30 ft. bls at three corners.
One well was drilled farther southeast to monitor the potential impact from the brine storage
pond and any other potential nearby shallow contamination sources.

Periphery wells (BC PW1, BCPW2, and BC PW4 through BC PW8) (Figure C-1) were installed
in areas identified as possibly being impacted based on results of the 1991 Phase I non-intrusive
survey. They are screened to capture the first encountered groundwater and are monitored to
enhance the evaluation of groundwater flow direction and outlying salinity movements and
variation.

Monitoring activities in 1996 provided evidence the water in the shallow zone moves in a
generally radial direction away from the main site and underlying dome, loosely mimicking the
topography. Water levels collected in March 2021 also indicate radial groundwater movement
from a high point south of Cavern 15 (Figure C-2).

Groundwater salinity results from samples collected during 2021 showed a slight salinity
decrease at wells BC PW1, PW2, PW4, and PW6 in March 2021. Brine impacts are not evident.
For perspective, the average five-year salinity values for the BC wells are as follows:

Table 6-1
5-Year Salinity Values in BC Wells
BC Well Salinity (ppt)
BC MW1 0.7
BC MW2 0.7
BC MW3 0.5
BC MW4 0.7
BC PW1 1.3
BC PW2 1.0
BC PW4 1.9
BC PW5 2.7
BC PW6 3.7
BC PW7 0.9
BC PW8 3.9
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BC MW3, at the southeast downgradient corner of the brine pond, historically captured the most
saline site groundwater. It now exhibits an essentially stable and decreasing trend. Impacts from
a historical 1991 brine piping leak appear to have passed this well in an easterly downgradient
direction.

BC PW2 is near an area with impacted groundwater from historically impacted surface soil. The
salinity values at BC PW2 have shown a steady decrease of salinity to ambient values. All site
PW wells indicate decreasing or flat five-year salinity trends.

6.2 Big Hill

The Evangeline and Chicot aquifers provide potable water to the Big Hill area. Near the Big Hill
salt dome, the base of the Chicot aquifer is approximately 1,200 feet below mean sea level (msl).
However, fresh water is reported to occur in the upper 100 feet of the Chicot aquifer on top of
the dome. The town of Winnie, west of Big Hill, uses fresh water from the upper Chicot Aquifer.
Beaumont and Port Arthur, north and northeast of the site (as well as most of Jefferson County),
draw fresh water from the lower Chicot Aquifer.

The site purchases its potable water from the Trinity Bay Conservation District. It is classified by
Texas regulations as a non-transient, non-community public water distribution system and is
required to have a potable monitoring program. In 2021, potable water samples were collected
monthly for coliform and weekly for residual chloramine (disinfectant). Average disinfectant
levels were reported to TCEQ on a Disinfectant Level Quarterly Operating Report. Calculated
results did not exceed the regulatory MCLs for disinfectants. Coliform results were also below
their MCL.

Potable water is sampled and tested for lead and copper every three years. In 2021, testing for
disinfection byproducts (trihalomethanes and haloacetic acids) was conducted through TCEQ.
Results were below their MCLs. Other potable water parameters monitored for compliance
include asbestos, nitrite, and nitrate with varied monitoring schedules. A TCEQ contractor tested
for nitrate and nitrite in 2021. Results were below their MCLs.

Six monitoring wells (BH MW-1 through BH MW-6) were installed in 1987 around the brine
disposal pond (Figure C-4). These wells were screened in the first water-bearing zone,
approximately 15 to 20 ft. bls, consisting of silty sands and fine sands. Overlying this zone are
near-surface organic silts, clays, and sandy clays. Silty organic clays underlie the zone.

Periphery wells (BH PW1 and BH PW3 through BH PW6) were installed in areas identified as
possibly being impacted via the 1991 Phase I non-intrusive survey results. They are screened to
capture the first encountered groundwater (Figure C-4).

Monitoring activities in 1996 provided evidence that the water in the shallow zone on the east
side of the site flows to the southeast and on the west side flow to the southwest. Water levels
collected in January 2021 indicate the same flow directions. The flow directions are generally
consistent with surface topography at the Big Hill site (Figure C-5).
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Groundwater salinity results from samples collected during 2021 at all wells are BDL (Figure C-
6). One-half of the detection limit is recorded as results in Figure C-6. Brine impacts are not
evident.

For perspective, the average five-year salinity values for the BH wells are as follows:

Table 6-2
5-Year Salinity Values in BH Wells
BH Well Salinity (ppt)
BH MW1 0.5
BH MW2 0.5
BH MW3 0.6
BH MW4 0.5
BH MW5 0.7
BH MW6 0.5
BH PWI 0.5
BH PW3 0.5
BH PW4 0.5
BH PW5 0.5

Salinity data collected from wells surrounding the ponds and the verification wells have
indicated complete and consistent results showing no groundwater effects.

6.3 Bryan Mound

The Evangeline and Chicot aquifers provide potable water to the Bryan Mound area and are
fresh to slightly saline. Fresh water for Brazoria County is obtained from the upper portions of
the Chicot aquifer upgradient of the Bryan Mound salt dome.

Bryan Mound purchases its potable water from Freeport Water Utilities. It is classified by Texas
regulations as a non-transient, non-community public water distribution system and is required to
have a potable monitoring program. In 2021, potable water samples were collected monthly for
coliform and weekly for residual chloramine (disinfectant). Average disinfectant levels were
reported to TCEQ on a Disinfectant Level Quarterly Operating Report. Calculated results did not
exceed the regulatory MCLs for disinfectants.

Potable water is also sampled and tested for lead and copper tri-annually. In 2021, testing for
disinfection byproducts (trihalomethanes and haloacetic acids) was conducted through TCEQ.
Results were below their MCLs. Other potable water parameters monitored for compliance
include asbestos, nitrite, and nitrate with varied monitoring schedules. A TCEQ contractor tested
for nitrate and nitrite in 2021. Results were below their MCLs.

Two water-bearing zones underlie the site. The shallow zone occurs at depths of 8-12 ft. bls and
extends to 25-30 ft. bls and averages 15 feet in thickness. The deep zone occurs at depths of 40-

50 ft. bls and averages 10 ft. in thickness. The water-bearing zones consist of fine and silty sands
and clayey silts. A clay layer approximately 10 to 20 feet thick separates the two zones. There is
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not a useable quantity of fresh water in these zones.

Fifteen monitoring wells were installed between 1981 and 1990 in both the shallow (denoted as
“S”) and deep (denoted as “D”’) encountered water-bearing zones (Figure C-7). Three wells (BM
BPI1S, BM BP2S, and BM PZ2S) were removed from service due to casing damage. Five
additional shallow wells and one additional deep well (BM PW1 through BM PW5 and BM
PW2D) were installed during the 1996 Verification Well Study and were incorporated into the
site monitoring network.

Water level data collected in March 2021 indicate the groundwater flow direction for the shallow
zone in the northern portion of the site is to the north-northwest. Groundwater flow for the
shallow zone in the southern portion of the site exhibits predominately a radial flow from BM
PW2-S (Figure C-8). The direction of the ground-water flow in the deep zone is primarily to the
north toward Blue Lake (Figure C-9).

Salinity values for 2021 and previous years from the 18 monitored wells (twelve shallow zone
and six deep zone) and are included in Figure C-10.

Elevated salinity measured in shallow monitor wells since their installation (BM PZ1S, BM
MW1S, and former BM BP1S) has speculatively been associated with the large brine storage
pond. The large brine pond (with a Hypalon® (chlorosulfonated polyethylene) membrane) was
initially constructed in 1978 and subsequently enlarged (height added) with the installation of a
new Hypalon® liner and a concrete weight coat in 1982. It was removed from service in
September 1998 and closed in early Spring 1999. The salinity measurements observed to the
northeast (BM PW4) and east (BM MW 1S and D of the closed pond area) could result from
seepage occurring from before the 1982 renovations of the pond or its subsequent closure, or
from operations preceding SPR ownership.

Brine effects are not evident in the northwest and southern portions of the site. Shallow zone
wells BM MW3 and BM MW4S and deep well BM MW4D (west of the former brine pond)
have historically remained stable in the 5 to 15 ppt range. Wells in the southern portion of the
site are consistently below 50 ppt. For perspective, the average five-year for salinity for most of
the Bryan Mound wells are depicted in the table below:

Table 6-3
5-Year Salinity Values in BM Wells

BM Well Salinity (ppt)
BM BP1D 6.1
BM MWI1D 160.8
BM MW1S 79.6
BM MW2D 56.9
BM MW2S 10.3

BM MW3 7.1
BM MW4D 4.7
BM MW4S 9.6

BM MWS5 48.1
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BM PW1 25.1 (4-Year Average)
BM PW2D 18.7
BM PW2S 7.4
BM PW3 55.3 (4-Year Average)
BM PW4 116.7 (4-Year Average)
BM PW5 49.8 (3-Year Average)
BM PZ1D 20.3
BM PZ1S 45.9
BM PZ3 22.7 (4-Year Average)

6.4 West Hackberry

The Chicot Aquifer provides potable water to the West Hackberry area. Much of the
groundwater pumping from the Chicot Aquifer takes place in the Lake Charles area. Pumping is
so great that a cone of depression has been created, which has reversed the regional southerly
flow direction towards the north near the coast, south of Lake Charles. The fresh/saline water
interface is approximately 700 ft. bls. The site purchases its potable water from the Cameron
Parish Waterworks. Louisiana regulations do not require a potable water monitoring program,
and West Hackberry is recognized as a water purchaser only.

Two water-bearing zones underlie the site. The shallow zone occurs at depths of 6-13 ft. bls, is
3- 12 ft. thick, and consists of fine and silty sands. The deep zone occurs at depths of 40-50 ft.
bls, averages 10 ft. thick and consists of silty sand with increasing amounts of fines (silt and
clay) to the west and north of the former brine pond area. A clay layer approximately 10 to 20
feet separates the two zones.

The 1991 Contamination Assessment Report and Remedial Alternatives Analysis identified the
former brine pond as a source of groundwater contamination. The decommissioned brine pond
was one of five adjoining ponds comprising a pond system and solids management system that
handled brine and anhydrite solids pumped from the construction of storage caverns. The brine
pond construction activity implemented per the state approved brine pond-decommissioning plan
was concluded in November 1999.

Eleven monitoring wells and fifteen former recovery wells have been installed on the site in five
phases from 1988-1990. These wells were used to either monitor or control brine movement
beneath the brine pond system. The 1996 Verification Well Study added seven periphery wells
(PW) screened in the shallow zone. The surveillance monitoring network is shown in Figure C-
11. It consists of wells screened in the shallow zone (denoted as “S”) and deep zone (denoted as
“D”). The site was not able to sample groundwater in 2021. The site is still recovering from the
devastation caused by Hurricane Laura. As a result, many onsite buildings are uninhabitable; and
sampling equipment was destroyed or lost during the hurricane. Groundwater monitoring
resumed in 2022.

Water level data was not collected during 2021. Water level data collected during June 2020

were used to determine groundwater flow directions in the shallow and deep water-bearing
zones. Results are shown in Figures C-12 and C-13, respectively. Water in the shallow zone
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flows in a radial direction from a site high at WH PW6 (near Cavern 105 in the southwestern
portion of the site). Water in the deep zone exhibits radial flow from most monitored wells, with
the northwest portion monitored flowing toward the northwest (to Black Lake) and the southern
portion flowing to the southeast.

Salinity data gathered over the past five years at all wells is depicted in Figure C-14. Four of the
seven wells initially installed for the 1996 Verification Well Study were retained for additional

water level measurement around the periphery of the main site.

Certain wells are analyzed for salinity only once per year per the 2002 site-wide monitoring
proposal approved by LDNR in early 2004, with the remainder analyzed quarterly.

The five-year salinity average (2016-2020) for the WH wells are depicted in the table below:

Table 6-4
5-Year Salinity Values in West Hackberry Wells
WH Well Salinity (ppt)

WH MWI1D 1.3
WH P11 0.9
WH P12D 9.9
WH P12S 10.9
WH P13D 3.1
WH P13S 0.5
WHPI1D 9.5
WH PIS 1.2
WH P2D 4.0
WH P28 22
WH P3D 8.4
WH P38 25.9
WH P4D 16.7
WH P48 19.5
WH P58 0.6
WH P6D 1.5
WH P6S 0.5
WH P8 0.5
WH P9 0.5
WH PW2 8.8
WH PW4S 34
WH PW5 0.5
WH PW6 0.5
WH RW2S 0.6
WH RW3D 0.5
WH RW4D 3.1
WH RWS5D 11.8
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With the passage of time, the slug of impacted shallow water from the seepage of the former
brine pond has dissipated. The brine pond source has been removed. The slug has changed
shape, is smaller, and has moved towards the east while elongating northerly. In 2020, shallow
impacted wells (WH P3S, WH P4S, and WH P12S) exhibited lessening or consistent salinity
values.

The groundwater salinity levels continue to improve and exhibit long-term gradual lessening
trends. The improvement commenced shortly after the pond system was shut off in early 1999

for pond closure construction and resumed when recovery pumping ended in Spring 2001.

Wells west and south of the former brine pond system (shallow and deep) do not exhibit salinity
impacts.
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7 Quality Assurance (QA)

The primary policy, requirements, and responsibilities for ensuring Quality Assurance (QA) is
performed at US DOE facilities are provided in:

e  DOE Order 414.1D, Chg 2 (LtdChg), “Quality Assurance” (9-15-2020)

o 10 CFR 830, Subpart A, “Quality Assurance Requirements”

DOE Order 414.1D specifies ten criteria of a quality program:
1.  Management/Program
Management/Personnel Training and Qualification
Management/Quality Improvement
Management/Documents and Records
Performance/Work Processes Performance
Performance/Standards for Design and Verification
Performance/Procurement Requirements
Performance/Inspection & Acceptance Testing
Assessment/Management Assessment
0. Assessment/Independent Assessment

S0 N U A LN

FFPO follows a “Management and Operations Contractor, Quality Assurance Procedure”
(AS15700.15) that incorporates the above criteria. QA is performed to provide confidence in the
results of effluent monitoring and environmental surveillance programs conducted at the sites.
Data of high quality is necessary to make appropriate assessments and decisions based on those
data. Effluent is monitored at each site in accordance with state and federal discharge permits
and environmental surveillance is performed via surface water and groundwater sampling.
Results are used to identify the presence or absence of SPR impacts on the surrounding media.

The sites undergo biannual internal audits, as well as inspections by outside federal and state
agencies. Site laboratories are internally audited using a laboratory checklist. Audits performed
in 2021 at each site are included in Appendix E. Regarding environmental samples, all audit
results were acceptable.

7.1 Field Quality Control

Effluent and surveillance monitoring activities are performed in accordance with procedures in
the M&O Contractor Laboratory Programs and Procedures Manual (MS17000.133), the
Environmental Monitoring Plan (ASL5400.57), and in individual sampling and analytical work
instructions. These procedures include maintenance of chain-of-custody, collection of quality
control (QC) samples and field documentation.
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7.2 Data Management

SPR and contractor laboratories generate data. All data generated by SPR laboratories are
recorded and maintained in numbered and signed laboratory notebooks. Contractor laboratory
data and accompanying QC data are received by the site laboratory or environmental department
and retained on-site as part of the original data file.

Water quality data are added to the SPR ES&H Data Management System for retention,
manipulation, and interpretation. This data is compiled, supports SPR assessments, and is
utilized in various reports.

7.3 Laboratory Accuracy and Precision Program

The SPR laboratory quality assurance program is based on the U.S. EPA Handbook for
Analytical Quality Control in Water and Wastewater Laboratories. This program focuses on
using solvent or standard and method blanks, check standards instrumental methods, final
calibration blanks, and final
calibration verification standards with
each analytical batch to verify quality
control. Additionally, replicate and
spiked samples are analyzed at a ten
percent frequency to determine
precision and accuracy, respectively.

Analytical methodology is based on
the procedures listed in Table 7-1.
Sufficient quality assurance analyses
were performed in 2021 to verify the
continuing high quality of SPR
laboratory data.

Table 7-1 SPR Wastewater Analytical Methodology

Parameter Method Source* Description
Biochemical Oxygen 5210(B) SMEWW 5 Day, 20 °C
Demand 405.1 EPA-1 5 Day, 20 °C
Chemical Oxygen D1252-88(B) ASTM Micro Spectrophotometric
Demand 410.4 EPA-1 Proc.
5220(D) SMEWW Colorimetric, Manual
Closed Reflux,
Colorimetric
Fecal Coliform Part I11-C-2 EPA-2 Direct Membrane Filter
9222(D) SMEWW Method
Membrane Filter Procedure
Residual Chlorine 4500-C1(G) SMEWW DPD Colorimetric
330.5 EPA-1 Spectrophotometric, DPD
8021 Hach DPD Method
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Table 7-1 SPR Wastewater Analytical Methodology

Parameter Method Source* Description
Oil & Grease 1664 Rev. A; EPA-1 Gravimetric, Separatory
(Total, Recoverable) 1664 Rev. B Funnel Extraction
Oil & Grease 5520-(B) SMEWW Gravimetric, Separatory
(Partition, Funnel Extraction
Gravimetric)
Total Organic Carbon 415.1 EPA-1 Combustion or Oxidation
D4839-88 ASTM Persulfate — UV Oxidation,
5310(C) SMEWW IR
D2579(A) ASTM Persulfate — UV Oxidation,
5310(B) SMEWW IR

Combustion — IR
Combustion — IR

Dissolved Oxygen D888-87(D) ASTM Membrane Electrode
360.1 EPA-1 Membrane Electrode
360.2 EPA-1 Modified Winkler Method
4500-0(C) SMEWW Winkler Method with
4500-0(G) SMEWW Azide Modification
Membrane Electrode
Hydrogen Ion conc. D1293-84(A&B) ASTM Electrometric
(pH) 150.1 EPA-1 Electrometric
4500-H*(B) SMEWW Electrometric
Total Dissolved Solids 160.1 EPA-1 Gravimetric, Dried at
(Residual, Filterable) 2540(C) APHA 180°C
Gravimetric, Dried at
180°C
Total Suspended Solids 160.2 EPA-1 Gravimetric, Dried at 103-
(Residual, Non- 2540(D) SMEWW 105°C
Filterable) Gravimetric, Dried at 103-
105°C
Salinity D4542-85 (Sect. 7) ASTM Refractometric
2520(B) SMEWW (16" Ed.) Electrical Conductivity
2510 (C) SMEWW (16" Ed.) Density Method
Biomonitoring 1006.0 EPA-3 Menidia beryllina 7-day
1007.0 EPA-3 survival
Mpysidopsis bahia 7-day
survival
*Source:

SMEWW= American Public Health Association, et al., Standard Methods for the Examination of Water and Wastewater, most recent edition.

EPA-1= U.S. Environmental Protection Agency, Methods for Chemical Analysis of Water and Wastes, Document No. EPA - 600/4-79-020.

EPA-2 = U.S. EPA, Microbiological Methods for Monitoring the Environment: Water and Wastes, Document No. EPA-600/8-78-017.

ASTM = American Society for Testing and Materials, Annual Book of Standards, Section 11 - Water, Volumes 11.01 and 11.02.

Hach=  Hach Company, Hach Water Analysis Handbook.

EPA-3 =U.S. EPA, Short Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Marine and Estuarine
Organisms, Document No. EPA/600/4-87/028.
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7.4 Control of Subcontractor Laboratory Quality

The M&O Contractor subcontracts some of the required analytical work. The Laboratories
Programs and Procedures Manual contains mandatory guidelines by which such contracts must
be prepared. In addition, SPR personnel from the respective laboratory, M&O Contractor Quality
Assurance, Operations and Maintenance and Environmental review laboratory procurement
documents.

Only subcontractor laboratory service vendors that are state accredited under the National
Environmental Laboratory Accreditation Program are approved for use on the SPR.
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Appendix A1 — Environmental Standards List

DESCRIPTION STANDARD
National Environmental Policy Act Implementing Procedures 10 CFR 1021
Compliance with Flood Plain/Wetlands Environmental Review 10 CFR 1022
Occupational Radiation Protection - Applicable and Enforceable Portions 10 CFR 835
Storage, treatment, and disposal of nondefense toxic and hazardous materials 10 USC 2692
Boiler and Pressure Vessels - Degas Project Only 120 TAC
(Aviation) Operating Requirements: Domestic, Flag, and Supplemental Operations 14 CFR 121
(Aviation) Certifications and Operations 14 CFR 125
(Aviation) Certification and Operations of Scheduled Air Carriers with Helicopters 14 CFR 127
(Aviation) Rotorcraft External Load Operations 14 CFR 133
(Aviation) Operating Requirements: Commuter and On-Demand Operations 14 CFR 135
(Aviation) Agricultural Aircraft Operations 14 CFR 137
(Aviation) Certification and Operation: Land Airport Serving Certain Air Carriers 14 CFR 139
(Aviation) Repair Stations 14 CFR 145
(Aviation) Objects Affecting Navigable Airspace 14 CFR 77
(Aviation) Notification and Reporting - Accidents and Incidents 14 CFR 830
(Aviation) General Operating and Flight Rules 14 CFR 91
Oil and Gas Division 16 TAC 1.3
Environmental Recycling 16 TAC 1.4
Standards for Management of Hazardous Oil and Gas Waste 16 TAC 3.98

Fish and Wildlife Coordination Act

16 U.S.C. §§ 661-666¢

Bald and Golden Eagle Protection Acts

16 U.S.C. §§ 668-668d

Migratory Bird Treaty Act 16 U.S.C. §§ 703-711
Endangered Species Act 16 USC Parts 1531-1544
Radiation Control 25 TAC 1.289
Commerce in Explosives (ATF) 27 CFR 55

Imminent Danger

29 CFR 1903.13

Posting of Notice: Availability of the Act, Regulations, and Applicable Standards

29 CFR 1903.2

Recordkeeping and Reporting Occupational Injuries and Illnesses

29 CFR 1904

General (1 through 8)

29 CFR 1910 SUBPART
A

Adoption and Extension of Established Federal Standards (11 through 19)

29 CFR 1910 SUBPART
B

Walking-Working Surfaces (21 through 30)

29 CFR 1910 SUBPART
D

Means of Egress (35 through 38)

29 CFR 1910 SUBPART
E

Powered Platforms, Manlifts, and Vehicle Mounted Work Platforms (66 through 68)

29 CFR 1910 SUBPART
F

Occupational Health and Environmental Control (94 through 98)

29 CFR 1910 SUBPART
G

Hazardous Materials (101 through 126)

29 CFR 1910 SUBPART
H
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DESCRIPTION STANDARD

Personal Protective Equipment (132 through 139) 29 CFR 1910 SUBPART
General Environmental Controls (141 through 147) 29 CFR 1910 SUBPART
Medical and First Aid (151) ;9 CFR 1910 SUBPART
Fire Protection (155 through 165) 2K9 CFR 1910 SUBPART
Compressed Gas and Compressed Air Equipment (169) 159 CFR 1910 SUBPART
Materials Handling and Storage (176-179, 181, 183-184) 12\/; CFR 1910 SUBPART
Machinery and Machine Guarding (211 through 213, 215, 219) I2\19 CFR 1910 SUBPART
Hand/Portable Powered Tools and Other Handheld Equipment (241 through 244) ;)9 CFR 1910 SUBPART
Welding, Cutting, and Brazing (251 through 255) 2P9 CFR 1910 SUBPART
Special Industries (269) Power generation, Transmission 39 CFR 1910 SUBPART
Special Industries (268) Telecommunications 2{9 CFR 1910 SUBPART
Electrical (301 through 306, 331-335, 399) 59 CFR 1910 SUBPART
Commercial Diving Operations (401 through 402, 410, 420-427, 430, 440-441) 29 CFR 1910 SUBPART
Toxic and Hazardous Substances (1000 through 1450 except 1029, 1043, 1045, 1047, 29 CFR 1910 SUBPART
1050-1051) Z

Designations for General Industry Standards Incorporated into Body of Construction 29 CFR 1926 APP. A
Standards

General (1 through 5) 29 CFR 1926 SUBPART
General Interpretations (10 through 16) ?9 CFR 1926 SUBPART
General Safety and Health Provisions (20 through 35) 2B9 CFR 1926 SUBPART
Occupational Health and Environmental Controls (50 through 66) 59 CFR 1926 SUBPART
Personal Protection and Life Saving Equipment (95 through 107) I2)9 CFR 1926 SUBPART
Fire Protection and Prevention (150 through 159) 59 CFR 1926 SUBPART
Signs, Signals, and Barricades (200 through 203) 59 CFR 1926 SUBPART
Materials Handling, Storage, Use, and Disposal (250 through 252) 59 CFR 1926 SUBPART
Tools - Hand and Power (300 through 307) I2{9 CFR 1926 SUBPART
Welding and Cutting (350 through 354) 29 CFR 1926 SUBPART
Electrical (400 through 408, 416-417, 431-432, 441, 449) ;9 CFR 1926 SUBPART
K
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DESCRIPTION

STANDARD

Scaffolds (450 through 454)

29 CFR 1926 SUBPART
L

Fall Protection (500 through 503)

29 CFR 1926 SUBPART
M

Cranes, Derricks, Hoists, Elevators, and Conveyors (550 through 555)

29 CFR 1926 SUBPART
N

Motor Vehicles, Mechanized Equipment, and Marine Operations (600 through 606)

29 CFR 1926 SUBPART
O

Excavations (650 through 652)

29 CFR 1926 SUBPART
P

Concrete and Masonry Construction (700 through 706)

29 CFR 1926 SUBPART
Q

Steel Erection (750 through 752)

29 CFR 1926 SUBPART
R

Demolition (850 through 860)

29 CFR 1926 SUBPART
T

Blasting and the Use of Explosives (900 through 914)

29 CFR 1926 SUBPART
U

Power Transmission and Distribution (950 through 960)

29 CFR 1926 SUBPART
\Y

Rollover Protective Structures; Overhead Protection (1000 through 1003)

29 CFR 1926 SUBPART
\Y

Stairways and Ladders (1050 through 1060)

29 CFR 1926 SUBPART
X

Diving (1071 through 1092)

29 CFR 1926 SUBPART
Y

Toxic and Hazardous Substances (1100 through 1152 except 1129, 1145, 1147)

29 CFR 1926 SUBPART
Z

Hazardous Materials Information Development, Preparedness and Response Act

30 LA RS 2361-2380
and 33 LAC V.101 and
191 SARA Title III

DELETED General Provisions - Document Filing Procedures 30 TAC1.1.10
DELETED
General Air Quality Rules 30 TAC 1.101
Permits by Rule 30 TAC 1.106
Control of Air Pollution from Visible Emissions and Particulate Matter 30 TAC 1.111
Control of Air Pollution from Sulfur Compounds 30 TAC 1.112
Control of Air Pollution from Hazardous Air Pollutants 30 TAC 1.113
DELETED Control of Air Pollution from Motor Vehicles 30TAC1.114
DELETED
Control of Air Pollution from Volatile Organic Compounds 30 TAC1.115
Control of Air Pollution by Permits for New Construction or Modification 30 TAC 1.116
Control of Air Pollution from Nitrogen Compounds 30 TAC 1.117
Control of Air Pollution Episodes 30 TAC1.118
DELETED Federal Operating Permits Program 30 TAC 1.122
DELETED
Electronic Reporting 30 TAC1.19.3
DELETED - July 2014 Environmental Testing Laboratory Accreditation and 30 TAC 1.25 -
Certification DELETED
Water Quality Certification 30 TAC 1.279
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DESCRIPTION STANDARD
Applications Processing 30 TAC 1.281
Public Drinking Water 30 TAC 1.290
Water Rights, Procedural 30 TAC 1.295
Water Rights, Substantive 30 TAC 1.297
Occupational Licenses and Registrations 30 TAC 1.30
Surface Water Quality Standards 30 TAC 1.307
Sludge Use, Disposal, and Transportation 30 TAC 1.312
Used Oil 30 TAC 1.324
Spill Prevention and Control 30 TAC 1.327
Waste Minimization and Recycling 30 TAC 1.328
Municipal Solid Waste 30 TAC 1.330
Underground and Aboveground Storage Tanks 30 TAC 1.334
Industrial Solid Waste and Municipal Hazardous Waste 30 TAC 1.335
Radioactive Substance Rules 30 TAC 1.336
Groundwater Protection Recommendation Letters and Fees 30 TAC 1.339
Regulatory Flexibility 30 TAC 1.90
MOU between TCEQ and RRC 30 TAC7.117
Planning Division 31 TAC1.15
Oil Spill Prevention and Response 31 TAC1.19
Natural Resource Damage Assessment 31 TAC 1.20
Oil Spill Prevention and Response Hearings Procedures 31 TAC 1.21
Fisheries 31 TACILS7
Wildlife 31 TACIL65
Resource Protection 31 TACIL69

Coastal Management Program

31 TAC XVI.501

Coastal Management Program Boundary

31 TAC XVI1.503

Coastal Management Program

31 TAC XVI.504

Council Procedures for State Consistency with Coastal Management Program Goals
and Policies

31 TAC XVL505

Council Procedures for Federal Consistency with Coastal Management Program Goals
and Priorities

31 TAC XVI.506

Certain vehicles must stop at all railroad grade crossings (Explosives)

32LARS 173.1

Permission for operation; crossing railroad grade crossings; markings

32 LA RS 251 Subpart J.
Vehicles Transporting

Explosives or

Inflammables
Equipment and inspection (Explosives) 32 LA RS 252
Handling Class I (Explosive) Materials or Other Dangerous Cargo 33 CFR 126
Control of Pollution by Oil and Hazardous Substances, Discharged Removed 33 CFR 153
Facilities Transferring Oil or Hazardous Material in Bulk 33 CFR 154
Oil and Hazardous Material Transfer Operations 33 CFR 156
Reception Facilities for Oil, Noxious Liquid Substances, and Garbage (MARPOL) 33 CFR 158
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DESCRIPTION STANDARD

Permits for Structures or Work in or Affecting Navigable Waters of the U.S. 33 CFR 322
Permits for Discharges of Dredged or Fill Material into Waters of the U.S. 33 CFR 323
Process of Department of Army Permits 33 CFR 325
Enforcement 33 CFR 326
Definition of Waters of the United States 33 CFR 328
Definition of Navigable Waters of the United States 33 CFR 329
Nationwide Permits 33 CFR 330
Compensatory Mitigation for Losses of Aquatic Resources 33 CFR 332
Markings of Structures, Sunken Vessels and Other Obstructions 33 CFR 64

Private Aid to Navigation 33 CFR 66

Aids to Navigation on Artificial Islands and Fixed Structures 33 CFR 67

Risk Evaluation/Corrective Action Program 33LACI.13
Groundwater Fees 33LACIL.14
Permit Review 33LACI.15
Departmental Administrative Procedures 33 LACI3

Notification Regulations and Procedures for Unauthorized Discharges 33 LACL.39
Policy and Intent 33 LACI45
Program Requirements 33 LAC1.47
Organization and Personnel Requirements 33 LAC1.49
On-site Inspection/Evaluation 33 LACIS51
Quality System Requirements 33 LACL53
Sample Protocol/Sample Integrity 33 LACLS55
Maintenance of Accreditation 33 LACL57
Emergency Response Regulations 33 LACIL.69
General Provisions 33 LACIII.1

Control of Emissions of Smoke

33 LACII.11

Emission Standards for Particulate Matter

33 LACIIL.13

Conformity

33 LACIII.14

Emission Standards for Sulfur Dioxide

33 LACIIL.15

Rules and Regulations for the Fee System of the Air Quality Control Programs

33 LACIIIL.2

Control of Emission of Organic Compounds

33 LACIIL.21

Odor Regulations

33 LACIII1.29

Standards of Performance for New Stationary Sources

33 LACIII.30

Permit Procedures 33 LACIILS

DELETED Comprehensive Toxic Air Pollutant Emission Control Program 33 LACIILSI
DELETED

DELETED Area Sources of Toxic Air Pollutants 33 LACIIL.53
DELETED

Prevention of Air Pollution Emergency Episodes

33 LACIIL.56

DELETED Chemical Accident Prevention and Minimization of Consequences

33 LACIII.59
DELETED

Ambient Air Quality

33 LACIIL.7
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DESCRIPTION STANDARD
General Regulations on Control of Emissions and Emission Standards 33 LACIIL9
General Provisions 33 LACIX.1
Surface Water Quality Standards 33 LACIX.11
Louisiana Water Pollution Control Fee System Regulation 33 LACIX.13
Water Quality Certification Procedures 33 LACIX.15
Rules Governing Disposal of Waste Oil, Oil Field Brine, and All Other Materials 33 LACIX.17
Resulting from the Drilling for, Production of, or Transportation of Oil, Gas or
Sulphur (as amended January 27, 1953)
State of Louisiana Stream Control Commission 33 LACIX.19
The LPDES Program Definitions and General Program Requirements 33 LACIX.23
Permit Application and Special LPDES Program Requirements 33 LACIX.25
LPDES Permit Conditions 33 LACIX.27
Transfer, Modification, Revocation and Reissuance, and Termination of LPDES 33 LACIX.29
Permits
Permits 33LACIX3
General LPDES Program Requirements 33 LACIX.31
Specific Decision-making Procedures Applicable to LPDES Permits 33 LACIX.33
Enforcement 33 LACIX.S
Effluent Standards 33 LACIX.7
Spill Prevention and Control 33 LACIX.9
General Provisions and Definitions 33LAC V.1
Generators 33LAC V.10
Manifest, Import and Export Requirements 33LACV.11
Transporters 33LACV.13
Treatment, Storage and Disposal Facilities 33LACV.15
Containment Buildings 33LAC V.18
Tanks 33 LAC V.19
Containers 33 LAC V.21
Prohibitions on Land Disposal 33 LAC V.22
Corrective Action Management Units and Temporary Units 33 LAC V.26
Transportation of Hazardous Liquids by Pipeline 33 LAC V.30
Financial Requirements 33 LAC V.37
Universal Wastes 33 LAC V.38
Used Oil 33 LAC V.40
Recyclable Materials 33 LAC V.41
Lists of Hazardous Wastes 33 LAC V.49
Fee Schedules 33 LAC V.51
General Provisions and Definitions (solid waste regulations) 33 LAC VIL1

Solid Waste Beneficial Use and Soil Reuse

33 LAC VII.11

Recycling and Waste Reduction Rules

33 LAC VII.103

Waste Tires

33 LAC VII.105

Scope and Mandatory Provisions of the Program

33 LAC VIL.3
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DESCRIPTION STANDARD
Solid Waste Management System 33 LAC VIL5
Solid Waste Standards 33 LAC VIL.7
Enforcement 33 LAC VIL.9
Program Applicability and Definitions 33 LACXI.1
Enforcement 33 LACXI.15
Registration Requirements, Standards and Fee Schedule 33 LACXI3
General Operating Requirements 33 LACXLS
Methods Release Detection and Release Reporting, Investigation, Confirmation and 33 LAC X1.7
Response
Out of Service UST Systems and Closure 33 LAC X1.9
General Provisions 33LACXV.1
Notices, Instructions, and Reports to Workers; Inspections 33 LAC XV.10
Regulation and Licensing of Naturally Occurring Radioactive Material (NORM) 33LACXV.14
Transportation of Radioactive Material 33 LACXV.15
Licensing and Radiation Safety Requirements for Irradiators 33 LACXV.17
Registration of Radiation Machines and Facilities 33LACXV.2
Radiation Safety Requirements for Wireline Service Operations and Subsurface Tracer | 33 LAC XV.20
Studies
Fee Schedule 33 LAC XV.25
Licensing of Radioactive Material 33LACXV.3
Standards for Protection Against Radiation 33LACXV4
Radiation Safety Requirements for Industrial Radiographic Operations 33 LACXV.S
Radiation Safety Requirements for Analytical X-Ray Equipment 33LACXV.8
Advisory Council on Historical Preservation 36 CFR 800
Pesticides 4 TACL.7
Asbestos 40 CFR 763
Criteria for State, Local, and Regional Oil Removal Contingency Plans 40 CFR 109
Discharge of Oil 40 CFR 110
Oil Pollution Prevention 40 CFR 112
Designation of Hazardous Substances 40 CFR 116
Determination of Reportable Quantities for Hazardous Substances 40 CFR 117
State Certification of Activities Requiring a Federal License or Permit 40 CFR 121
EPA Administrated Permit Programs: 40 CFR 122
The National Pollutant Discharge Elimination System
Procedures for Decision Making 40 CFR 124
Criteria and Standards for NPDES 40 CFR 125
Toxic Pollutant Effluent Standards 40 CFR 129
Water Quality Planning and Management, Water Quality Standards 40 CFR 131
Secondary Treatment Regulation 40 CFR 133
Guidelines Establishing Test Procedures for the Analysis of Pollutants 40 CFR 136
National Primary Drinking Water Regulations 40 CFR 141
National Primary Drinking Water Regulations Implementation 40 CFR 142

Appendix Al - 8




0439

DESCRIPTION STANDARD
National Secondary Drinking Water Regulations 40 CFR 143
Underground Injection Control Program 40 CFR 144
Underground Injection Control Program: Criteria and Standards 40 CFR 146
State Underground Injection Control Programs 40 CFR 147
Sole Source Aquifers 40 CFR 149
NEPA Purpose, Policy and Mandate 40 CFR 1500
NEPA and Agency Planning 40 CFR 1501
NEPA Environmental Impact Statement 40 CFR 1502
NEPA Commenting 40 CFR 1503
NEPA Pre-decision Referrals to the Council of Proposed Federal Actions Determined | 40 CFR 1504
to be Environmentally Unsatisfactory
NEPA and Agency Decision Making 40 CFR 1505
Other Requirements of NEPA 40 CFR 1506
NEPA Agency Compliance 40 CFR 1507
NEPA Terminology and Index 40 CFR 1508
Freedom of Information Act Procedures 40 CFR 1515
Privacy Act Implementation 40 CFR 1516
Pesticide Registration and Classification Procedures 40 CFR 152
Labeling Requirements for Pesticides and Devices 40 CFR 156
Reporting of Accidental Releases 40 CFR 1604
Worker Protection Standards (Pesticides) 40 CFR 170
Certification of Pesticide Applicators 40 CFR 171
General 40 CFR 220
Section 404 (b) (1) Guidelines for Specification of Disposal Sites for Dredged or Fill 40 CFR 230
Material
Guidelines for Storage and Collection of Residential, Commercial, and Institutional 40 CFR 243
Solid Wastes
Comprehensive Procurement Guideline for Products Containing Recovered Materials | 40 CFR 247
Hazardous Waste Management System: General 40 CFR 260
Identification and Listing of Hazardous Waste 40 CFR 261
Standards Applicable to Generators of Hazardous Wastes 40 CFR 262
Standards applicable to transporters of hazardous wastes 40 CFR 263
Standards for Owners and Operators of Hazardous Waste, Treatment, Storage, and 40 CFR 264
Disposal Facilities
Standards for Management of Specific Hazardous Wastes and Specific Types of 40 CFR 266
Hazardous Waste Management Facilities
Land Disposal Restrictions 40 CFR 268
Requirements for Authorization of State Hazardous Waste Programs 40 CFR 271
Approved State Hazardous Waste Management Programs 40 CFR 272
Standard for Universal Waste Management 40 CFR 273
Standards for Management of Used Oil 40 CFR 279
Technical Standards and Corrective Action Requirements for Owners and Operators of | 40 CFR 280

UST
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DESCRIPTION STANDARD

Approved Underground Storage Tank Programs 40 CFR 282
National Oil and Hazardous Substances Pollution Contingency Plans 40 CFR 300
Designation of Reportable Quantities and Notification 40 CFR 302
Emergency Planning and Notification 40 CFR 355
Hazardous Chemical Reporting: Community Right-to-Know 40 CFR 370
Toxic Chemical Release Reporting: Community Right-to-Know 40 CFR 372
Reporting Hazardous Substance Activity When Selling or Transferring Federal Real 40 CFR 373
Property

General Provisions 40 CFR 401
General Pretreatment Regulations for Existing and New Sources of Pollution 40 CFR 403
Approval & Promulgation of Implementation Plans 40 CFR 52
Ambient Air Monitoring 40 CFR 53
Standards of Performance for New Stationary Sources 40 CFR 60

Determination of Emissions from Volatile Compounds Leaks

40 CFR 60, Appendix A,
Method 21

DELETED National Emission Standards for Hazardous Air Pollutants

40 CFR 61 DELETED

National Emission Standards for Hazardous Air Pollutant for Source Categories

40 CFR 63

Assessment and Collection of Noncompliance Penalties 40 CFR 66
State Operating Permit Programs 40 CFR 70
General 40 CFR 700
PCB Manufacturing, Processing, Distribution in Commerce, and Use Prohibitions 40 CFR 761
Regulations of Fuels and Fuel Additives 40 CFR 80
EPA Regulations Designating Areas for Air Quality Planning 40 CFR 81
Protection of Stratospheric Ozone 40 CFR 82

Confiscation and disposal of explosives

40 LA RS 1472.11

Unlawful storage of explosives

40 LA RS 1472.12

Abandonment of explosives

40 LA RS 1472.13

Careless use of explosives

40 LA RS 1472.18

Reckless use of explosives

40 LA RS 1472.19

License; manufacturer-distributor, dealer, user, or blaster of explosives

40 LA RS 14723

Possession without license prohibited; exceptions (Explosives)

40 LARS 14724

Reports of losses or thefts; illegal use or illegal possession (Explosives)

40 LA RS 1472.7

Energy Policy Act of 2005

42 USC 15801

Energy Conservation Reauthorization 1998

42 USC 6201 et seq.

Energy Policy and Conservation Act 1975 and 1994

42 USC 6291-6309

RCRA and Affirmative Procurement 42 USC 6962
National Environmental Policy 42 USC Chapter 55
Air Pollution Prevention and Control 42 USC Chapter 85
National Energy Policy Act of 1992 42 USC Chapter 91
Coastal Management 43 LACL7

Water Resources Management 43 LAC VI
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DESCRIPTION STANDARD
Underwater Obstructions 43 LACXIL.3
Pipeline Safety 43 LAC XL.5
General Provisions (Statewide Order 29-B) 43 LAC XIX.1
Pollution Control - Onsite Storage, Treatment and Disposal of Exploration and 43 LAC XIX.3
Production Waste (E&P Waste) Generated from the Drilling and Production of Oil and
Gas Wells (Oilfield Pit Regulations)
Pollution Control (Class II Injection/Disposal Well Regulations) 43 LAC XIX .4
Off-Site Storage, Treatment and/or Disposal of Exploration and Production Waste 43 LAC XIX.5
Generated from Drilling and Production of Oil and Gas Wells
Fees 43 LAC XIX.7
Reporting 43 LAC XIX.9

Class I, III, IV, and V Injection Wells (Statewide Order 29-N-1)

43 LAC XVII.1

Hydrocarbon Storage Wells in Salt Dome Cavities (Statewide Order 29-M)

43 LAC XVII.3

Certification (Water and Wastewater Operator Certification) 48 LAC V.73
Drinking Water Program 48 LAC V.77
Oil Spill Prevention and Response Plans 49 CFR 130
General Information, Regulations, and Definitions 49 CFR 171
Hazardous Material Tables, Hazardous Materials Communications Requirements and 49 CFR 172
Emergency Response Information Requirements

Shippers - General Requirements for Shipments and Packaging 49 CFR 173
Carriage by Public Highway 49 CFR 177
DOT Response Plans for Onshore Pipelines 49 CFR 194
Transportation of Hazardous Liquids by Pipeline 49 CFR 195
Drug and Alcohol Testing 49 CFR 199
Commercial Driver's License Standards; Requirements and Penalties 49 CFR 383

Endangered and Threatened Wildlife and Plants and Migratory Bird Permits

50 CFR 10, 13,17, 21,
22

General Provisions

50 CFR 450

Disposal of Birds or Quadrupeds Becoming a Nuisance

56 LARS 112

US Department of Agriculture Federal Bio-based Products Preferred Procurement

7 CFR 3201-3202

Program

Pesticide 7 LAC XXIII
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 7 USC 136
Farm Security and Rural Investment Act (FSRIA) of 2002, Section 9002 7 USC 8102
Control of Nuisance Wild Quadrupeds 76 LAC V.1.25
Nuisance Wildlife Control Operator Program 76 LACV.1.27
Stennis Warehouse Spill Prevention, Control, and Countermeasures Plan AAA 4010.10
Property Management Manual AAA 7003.7
Threshold Limit Values for Chemical Substances - Current Year & Applicable ACGIH TLV
Substances

Area Contingency Plan for Lake Charles ACP USCG
Area Contingency Plan for Port Arthur ACP USCG
Area Contingency Plan for New Orleans ACP USCG
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DESCRIPTION STANDARD
Area Contingency Plan for Galveston ACP USCG
Area Contingency Plan for EPA Region 6 ACP-EPA
Hazardous Materials Management Education Program Observations and AIHMM
Recommendations: Environmental Mgmt., Hazardous Waste Minimization, and
Pollution Prevention for the SPR Operations
OBSOLETE- July 2014 Drill and Exercise Program Plan AL 5500.11-
OBSOLETE
Standard Methods for the Examination of Water and Wastewater American Public Health
Assoc.
OSHA Referenced Standards ANSI Standards
Environmental Management Systems Specification with Guidance for Use ANSI/ISO 14001:2004
Compilation of Air Pollutant Emission Factors AP-42
Permit Regulations for the Construction and/or Operation of Air Emissions Equipment | APC-S-2
(Mississippi)
Amer. Petroleum Institute - Recommended Practices and Guides API
API Standard 653 for Tank Inspection, Repair, Alteration, and Reconstruction API - Standard
Environmental Effects of Army Actions AR 200-2
OBSOLETE - July 2014 Conduct of Training for the SPR M&O Contractor ASI 3400.1 -
OBSOLETE
Integrated Logistics Support Procedures ASI4000.10
SPR Plant Maintenance System AST4330.16
Environmental Instructions Manual ASI 5400.15
Conduct of Operations at the SPR ASI 5480.19
Accident Prevention Manual ASI 5480.22
Quality Assurance Instructions ASI 5700.15
Design Review Procedure ASI 6430.15
Configuration Management ASL 4700.1
SPR Environmental Monitoring Plan ASL 5400.57
Fire Protection Manual ASL 5480.18
Emergency Readiness Assurance Plan ASL 5500.10
Emergency Response Team Organization and Training Plan ASL 5500.25
Emergency Management Plan and Implementing Procedures ASL 5500.58
Drawdown Management Plan ASL 6400.18
Cavern Inventory and Integrity Control Plan ASL 6400.30
Drawdown Readiness Program Plan ASL 7000.397
OSHA Referenced Standards ASME Standards
Environmental Policy ASP 5400.2
DELETED - July 2014 SPR Crosstalk Information Exchange Program ASR 7000.2 -
DELETED
Readiness Review Board ASR 7000.7
Membership in BRAMA BC BRAMA
Membership in Greater Baton Rouge Industry Alliance BC Greater BR Industry
Alliance
Membership in Iberville CAER BC Iberville CAER
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DESCRIPTION STANDARD

Membership in the Iberville LEPC BC Iberville LEPC

Membership in West Baton Rouge LEPC BC West Baton Rouge
LEPC

Bayou Choctaw Emergency Response Procedures BCI 5500.3

Bayou Choctaw Spill Prevention, Control, and Countermeasures Plan BCL 5400.16

Safety Agreement with NEWPARK BH & NEWPARK

Membership in the LEPC BH LEPC

Membership in the Local Law Enforcement Agency for BH BH LLEA

Membership in Sabine-Neches Chiefs Mutual Aid BH Sabine-Neches
Chiefs Mutual Aid

Big Hill Emergency Response Procedures BHI 5500.4

Big Hill Spill Prevention, Control, and Countermeasures Plan BHL 5400.21

Membership in the BMAT for BM BM BMAT

Membership in the Brazosport CAER BM CAER

Membership in the LEPC BM LEPC

Membership in the Local Law Enforcement Agency at BM BM LLEA

Agreement between BM and VDD on restrictions to working on Hurricane Levees BM VDD

near BM

Bryan Mound Emergency Response Procedures BMI 5500.5

Bryan Mound Spill Prevention, Control, and Countermeasures Plan BML 5400.17

Seminar on Site Characterization for Subsurface Remediations CERI-89-224

Fire Prevention and Protection; Emergency Services and Communication; and Chapter 13 Jefferson

Hazardous Materials Parish Code of
Ordinances

County Regulation of Matters Relating to Explosives and Weapons Subchapter A.
Explosives

Chapter 235 TX Statutes,
Local Government, Title
7

Operation and Movement of Vehicles (Explosives)

Chapter 545 TX Statutes,
Transportation, Title 7

Vehicle Equipment (Explosives)

Chapter 547 TX Statutes,
Transportation, Title 7

Hoisting and Rigging Handbook

DOE HDBK, 1090-9

DOE Waste Minimization reporting Requirements, Nov. 1994 DOE Guideline

Waste Minimization Reporting System (Wmin) User’s Guide DOE Handbook

Pollution Prevention Handbook DOE Handbook

Guidance for the Preparation of the Waste Minimization and Pollution Prevention DOE Handbook

Awareness Plan, Dec 1993

EPA’s Interim Final Guidance to Hazardous Waste Generators on the Elements of a DOE Memorandum

Waste Minimization Program

For all applicable DOE Orders See Contract No. DE-FE0011020 Applicable Standards | DOE Orders

List

Pollution Prevention Program Plan DOE S-0118

Paint Repair of Exterior Metal Surfaces DOE Standard Spec.
17900

Management of Polychlorinated Biphenyls (PCBs)

DOE/EH-0350

Performance Objectives and Criteria for Conducting DOE Environmental Audits

DOE/EH-0358
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DESCRIPTION

STANDARD

Annual report on Waste Generation and Waste Minimization Progress

DOE/EM-0276

Standard for Fire Protection of DOE Electronic Computer/Data Processing Systems

DOE/EP-0108

Waste Minimization/Pollution Prevention Crosscut Plan 1994

DOE/FM-0145

Fire Protection

DOE-STD-1066-2012

Fire Protection for Relocatable Structures

DOE-STD-1088-95

All SPR Environmental Permits as listed in the Annual Site Environmental Report
(SER)

Environmental Permits

Protection and Enhancement of Environmental Quality EO 11514
Floodplain Management EO 11988
Protection of Wetlands EO 11990
Federal Compliance with Pollution Control Requirements EO 12088
Federal Action to Address Environmental Justice in Minority Populations and Low- EO 12898
Income Populations

Marine Protected Area EO 13158
Responsibilities of Federal Agencies to Protect Migratory Birds EO 13186
Energy Efficient Standby Power Devices EO 13221
Preserve America EO 13287

REVOKED Strengthening Federal Environmental, Energy, and Transportation
Management

EO 13423 REVOKED

REVOKED Federal Leadership in Environmental, Energy, and Economic
Performance

EO 13514 REVOKED

REVOKED Planning for Sustainability in the Next Decade

EO 13693 REVOKED

Efficient Federal Operations

EO 13834

Protocol for Equipment Leak Emission Estimates, Jun 1993

EPA 453/R-93-026

Practical Guide for Groundwater Sampling

EPA 600/2-85/105

Handbook for Analytical Quality Control in Water and Wastewater Laboratories

EPA 600/4-79-019

Methods for Chemical Analysis of Water and Wastes

EPA 600/4-79-020

Handbook for Sampling and Sample Preservation of Water and Wastewater

EPA 600/4-82-029

Addendum to Handbook for Sampling and Sample Preservation, EPA 600/4-82-029

EPA 600/4-83-039

Microbiological Methods for Monitoring the Environment, Water and Wastes

EPA 600/8-78-017

Facility Pollution Prevention Guide

EPA 600/R-92/088

Short Term Methods for Measuring Acute Toxicity of Effluents to Aquatic Organisms

EPA 821-R-02-014

Water Measurement Manual EPA §832B81102
Storm Water Management for Industrial Activities EPA §833-R-92-002
Engineering Support Branch Standard Operating Procedures and Quality Assurance EPA Region IV

Manual, 4/1/86

Current National Water Quality Criteria

EPA Web Site

EPA Waste Minimization Opportunity Assessment Manual

EPA,ISBN:0-86587-
752-1

Specification for 8’ and 12° Unlighted and Externally Lighted Wind Cone Assembly

FAA AC 150/5345-27

Heliport Design, January 4, 1988

FAA AC 150/5390-2

Obstruction Marking and Lighting, October 1985

FAA AC 70/7460-1G

For all applicable FAR and DEAR Clauses see Contract DE-FE0011020, Applicable
Clauses List

FAR and DEAR Clauses
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DESCRIPTION STANDARD
Factory Mutual - Approval Guide and Loss Prevention Data Sheets FM
Hazardous Waste Management Regulations (Mississippi) HW-1
Oil Cos. International. Marine Forum - International Oil Tanker & Terminal Safety ICIMF

Guide

OSHA Referenced Standards

IEEE Standards

OBSOLETE: Strategic Petroleum Reserve Management and Operating and

IWA: DOE-DM-AGSC

Construction Management Services Contractors- Environmental OBSOLETE
OBSOLETE: Strategic Petroleum Reserve Management and Operating And IWA: DOE-DM-AGSC
Construction Management Services Contractors- Safety and Health OBSOLETE
Pollution Prevention Assessment Manual for Texas Businesses LP 92-03
Surface Water and Ground Water Use and Protection (Mississippi) LW-2
Regarding Implementation of the Executive Order 13186, “Responsibilities of Federal | MOU USFWS with
Agencies to Protect Migratory Birds" DOE
MOU with ATFE for Louisiana Sites during Emergencies MOU with ATFE in LA
MOU with ATFE for the Texas Sites during Emergencies MOU with ATFE TX
MOU with the BCSO for BM during Emergencies MOU with BCSO
MOU with Cameron Parish Sheriff's Office for WH during Emergencies MOU with CamPSO
MOU with Calcasieu Parish Sheriff's Office for WH during Emergencies MOU with CPSO
MOU with Entergy MOU with Entergy
MOU with the FBI for Louisiana Sites during Emergencies MOU with FBI in LA
MOU with the FBI for the Texas Sites during Emergencies MOU with FBI TX
MOU with Ft. Polk for Louisiana Sites during Emergencies MOU with Ft. Polk
MOU with JCSO for BH during Emergencies MOU with JCSO
MOU with LA Homeland Security for Louisiana Sites during Emergencies MOU with LA
Homeland Security
MOU with LA State Police for Louisiana Sites during Emergencies MOU with LA State
Police
MOU with US Army 797th Explosive Ordinance Co. for the Texas Sites during MOU with US Army
Emergencies 797 EOC
SPR Gas and Geothermal Heat Effects on Crude Oil Vapor Pressure, Dec. 1994 MP 94W0000131

NASA/Stennis Animal Control Procedures

Laboratory Programs & Procedures

MSL 7000.133

National Standards. The latest edition of the nationally recognized standards
herein, in effect at the time of design contract award, shall be used during
design and construction.

National Standards

SPR Qualified Products List No number
SPRPMO Level III Design Criteria No number
Earth Manual, 3rd Ed., U.S. Department of the Interior, Bureau of Reclamation No number
Louisiana’s Suggested Chemical Weed Control Guide current edition (LA Cooperative | No number
Extension Services)

The Sterling Brine Handbook (Int’1 Salt Co.) No number
Technical Guidance Package for Chemical Sources, Storage Tanks, TCEQ, Feb 2001 No number
OBSOLETE: Membership in Louisiana Environmental Leadership Program (LaELP) No number
http://www.deq.state.la.us/assistance/elp

OBSOLETE - July 2014 Environmental, Safety, and Health Management Plan (FY No number -
1998 - FY 2002) OBSOLETE
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DESCRIPTION STANDARD
OBSOLETE: DM/AGT cooling water discharge agreement No Number OBSOLETE
OBSOLETE- Membership in Clean Texas Program No number OBSOLETE
http://www.cleantexas.org/index.cfm
Organizational and Management Assessments NOI 1000.72
Pipkin Ranch Road use restrictions in emergencies Pipkin Ranch Road
Louisiana Department of Environmental Quality Risk Evaluation/Corrective Action RECAP (2003)
Program
Pollution Prevention Assessment Manual RG-133

SPR Standard Specifications. All SPR standard specifications listed as SPR Design
Criteria Level IIT with Green Aspects

Standard Specifications

DOE Policy on Signatures of RCRA Permit Applications SEN-22-90
Nonhazardous Solid Waste Management Regulations and Criteria (Mississippi) SW-2
Nonmanufacturing Facilities Community Right-To-Know Act TCEQ 507.001
Special Licenses and Permits TPWC Chapter 43
Birds; Protection of Nongame Birds; Destroying Nests or Eggs TPWC Chapter 64
Alligators TPWC Chapter 65

Disposition of Protected Wildlife

TPWC Section 43.024

Alligators in Texas: Rules, regulations, and general information, most current
information

TPWD

Texas Regulations for Control of Radiation - General provisions TRCR part 11
Texas Regulations for Control of Radiation - Fees TRCR part 12
Texas Regulations for Control of Radiation - Hearing and Enforcement Procedures TRCR part 13
Standards for Protection Against Radiation - Permissible Doses, Precautionary TRCR part 21
Procedures, Waste Disposal

Notices, Instructions and Reports to Workers; Inspections TRCR part 22
Radiation Safety Requirements and Licensing and Registration Procedures for TRCR part 31
Industrial Radiography

Licensing of Radioactive Material -Exemptions, Licenses, General Licenses, Specific | TRCR part 41

Licenses, Reciprocity, Transport

State Fire Marshall (Explosives)

TX Statute Chapter 417

State Fire Marshall
Fire Protection Engineering for Facilities UFC 3-600-01
International Conference of Building Officials - Uniform Building Code and Uniform | UFC/UBC
Fire Code
Underwriter’s Laboratory - Building Materials, Fire Resistance, Fire Prot. Equip., & UL
Haz. Location Equip. Directories
West Hackberry Emergency Response Procedures WHI 5500.9
West Hackberry Spill Prevention, Control, and Countermeasures Plan WHL 5400.20
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DIRECTIVE

DESCRIPTION

DOE O 151.1D

Comprehensive Emergency Management System

DOE O 225.1B

Accident Investigations

DOE O 231.1B Admin Chg. 1

Environment, Safety and Health Reporting

DOE 0O 420.1C Change 1

Facility Safety

DOE O 422.1 Admin Chg. 1, Admin
Chg. 2

Conduct of Operations

DOE O 430.1B, Change 1, Change 2

Real Property Asset Management

DOE O 436.1

Departmental Sustainability

DOE O 440.2C, Admin Change 1

Aviation Management Safety

DOE O 450.2 Chg. 1 (MinChg)

Integrated Safety Management

DOE 0 460.1D Packaging and Transportation Safety
DOE 0O 460.2A Departmental Materials Transportation and Packaging Management
DOE P 450.4A Safety Management System Policy

SPRPMO O 232.1A

Occurrence Reporting and Processing System

SPRPMO O 420.1D

Conduct of Operations Requirements for SPR Facilities

SPRPMO O 436.1A

Site Sustainability

SPRPMO O 440.2B

Aviation Implementation Plan

SPRPMO O 451.1D

National Environmental Policy Act Implementation Plan

SPRPMO P 451.1E

SPR Environmental Policy

SPRPMO N 450.13

Strategic Petroleum Reserve Environmental, Security, Safety & Health, and

Emergency Preparedness Goals FY 2020

SPRPMO N 450.4

Implementation of Environmental, Safety and Health Contractor Requirements

Documents
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U. S. Department of Energy POLICY
STRATEGIC PETROLEUM RESERVE
PROJECT MANAGEMENT OFFICE SPRPMO P 451.1G

New Orleans, La.

APPROVED: 3/25/20

suJecT: SPR ENVIRONMENTAL POLICY STATEMENT

1. PURPOSE AND SCOPE. This environmental policy applies to the facilities
and pipelines that comprise the Strategic Petroleum Reserve (SPR). The
mission of SPR is to store petroleum and maintain drawdown readiness. To
achieve its mission, the Department of Energy (DOE) and SPR contractors
will design, develop, construct, operate, and maintain SPR facilities and
operations in a manner that shall be sustainable, resource-efficient, and will
protect the quality of the environment consistent with all applicable
environmental laws, regulations, and standards. Environmental protection
will be integrated at all management levels and into all phases of activity.

This environmental policy is established, implemented, and maintained by
SPR top management through an environmental management system
(EMS) under an integrated safety management umbrella.

2. POLICY STATEMENT. The SPR operates only in an environmentally
responsible manner.

Environmentally responsible manner means top management pledges that
all functional levels will abide by the following:

a. Comply with applicable Federal, State, and local environmental
compliance obligations and regulatory requirements which relate to the
environmental aspects of SPR activities;

b. Prevent pollution by undertaking measures to prevent the generation of
wastes and other residual materials requiring disposal or release to the
environment through recycling, reuse, and source reduction. Where the
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generation of such wastes cannot be avoided, the SPR Project
Management Office will take action to reduce their volume and toxicity
and ensure proper disposal; and

c. Improve environmental performance, continually, via the EMS and by
establishing and maintaining documented environmental objectives and
targets.

This SPR Environmental Policy provides the framework for setting and reviewing
environmental objectives and targets that assure excellence in environmental
management. Management communicates the Policy to all persons working for,
or on behalf of, the SPR. It is available on request at all SPR facilities and on-line
at www.spr.doe.gov and www.fluorfpo.com.

The SPR Environmental, Safety, and Health Division of Technical Assurance is
responsible for prompting DOE and Fluor Federal Petroleum Operations top
management to periodically review and update this Policy.

/QJS.MJ%

Paul S. Oosterling
Project Manager
Strategic Petroleum Reserve
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Appendix C
GROUND WATER SURVEILLANCE MONITORING

DURING 2021

Appendix C - 1

0439




0439

. BAYOUCHOCTAW
R 0 St S I

Sl s 800 B B0
[ K | i i E 4 [

pmomareseasw e |
: PSR aby

L m«mw& 1o
i e e < PROPERTYLNE B 1

.::\: T ‘:: :
Ny

o N ol R N N ol S N N ol ol R ol R ol R ol R
2 ! %
& m H : k
..»«sv«giiii ol Dl Dol ol R ol R ol R ol N ol R ol b ol R ol R ol R ol R

o Wf@mz‘m‘

o Bt
s N

Zme‘r“miZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ,Z.ZZZZZZZZZZ.).ZZZ:ZZZZZZZZZZZ

Figure C-1. Bayou Choctaw Ground Water Monitoring Stations
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Bayou Choctaw 2021 Contour

- Google Earth
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Figure C-2. Bayou Choctaw Ground Water Contoured Elevations March 2021
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WELL ID

Mw1
Mw1
Mw1
Mw1
Mw1
Mw1
Mw1
Mw1
Mw1
Mw1
Mw1
Mw1
Mw1
Mw1
Mw1

MwW?2
MwW?2
MwW?2
MwW?2
MwW?2
MwW?2
MwW?2
MwW?2
MwW?2
MwW?2
MwW?2
MwW?2
MwW?2
MwW?2
MW?2

DATE
Mar-17

Jun-17
Sep-17
Nov-17
Mar-18
Jun-18
Jul-18
Jan-19
Jun-19
Aug-19
Dec-19
Jun-20
Sep-20
Dec-20
Mar-21
Average

Mar-17
Jun-17
Sep-17
Nov-17
Mar-18
Jun-18
Jul-18
Jan-19
Jun-19
Aug-19
Dec-19
Jun-20
Sep-20
Dec-20
Mar-21
Average

SALINITY (PPT)

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
3.9
0.5
0.5
0.5
0.5
0.7

0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
3.9
0.5
0.5
0.5
0.5
0.7

100.0
80.0
60.0
40.0
20.0

0.0
Jan-17

Salinity (ppt)

100.0

50.0

Salinity (ppt)

0.0
Jan-17
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BC MW1
Jan-18 Jan-19 Jan-20 Jan-21
BC MW?2
Jan-18 Jan-19 Jan-20 Jan-21

Jan-22

Jan-22



MW3
MW3
MW3
MW3
MW3
MW3
MW3
MW3
MW3
MW3
MW3
MW3

MW4
MWwW4
MW4
MWwW4
MW4
MWwW4
MW4
MWwW4
MW4
MWwW4
MW4
MWwW4
MW4
MWwW4
MW4

Mar-17
Jun-17
Sep-17
Nov-17
Mar-18
Jun-18
Jul-18
Jan-19
Jun-19
Aug-19
Dec-19
Mar-21
Average

Mar-17
Jun-17
Sep-17
Nov-17
Mar-18
Jun-18
Jul-18
Jan-19
Jun-19
Aug-19
Dec-19
Jun-20
Sep-20
Dec-20
Mar-21
Average

0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5
0.5
0.5

0.5

0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5
3.9
0.5
0.5
0.5
0.5

0.7

0439

BC MW3

100.0
=
o
=

é‘ 50.0
=
™
vl

0.0

Jan-17 Jan-18 Jan-19 Jan-20 Jan-21
BC MW4

100.0
=
[=1
=

Z 500
=
©
[7s]

0.0

Jan-17 Jan-18 Jan-19 Jan-20 Jan-21
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PW1
PW1
PW1
PW1
PW1
PW1
PW1
PW1
PW1
PW1
PW1
PW1
PW1

PW2
PW2
PW2
PW2
PW2
PW2
PW2
PW2
PW2
PW2
PW2
PW2
PW2
PW2

Mar-17
Jun-17
Sep-17
Nov-17
Mar-18
Jun-18
Jul-18
Jan-19
Jun-19
Aug-19
Dec-19
Sep-20
Mar-21

Average

Mar-17
Jun-17
Sep-17
Nov-17
Mar-18
Jun-18
Jul-18
Jan-19
Jun-19
Aug-19
Dec-19
Sep-20
Mar-21
Jun-21
Average

0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5
0.5
111
0.5

13

0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5
0.5
6.9
0.5
0.5

1.0

100.0

50.0

Salinity (ppt)

0.0
Jan-17

100.0

50.0

Salinity (ppt)

o
=)

Jan-17
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BC PW1
_ﬂ
Jan-18 Jan-19 Jan-20 Jan-21 Jan-22
BC PW2
——-—'_'_'_._H-‘-'-"‘-i—u.._
Jan-18 Jan-19 Jan-20 Jan-21 Jan-22



PW4
PW4
PW4
PW4
PW4
PW4
PW4
PW4
PW4
PW4
PW4
PW4
PW4
PW4

PW5
PW5
PW5
PW5
PW5
PW5
PW5
PW5
PW5
PW5
PW5
PW5
PW5
PW5

Mar-17
Jun-17
Sep-17
Nov-17
Mar-18
Jun-18
Jul-18
Jan-19
Jun-19
Aug-19
Dec-19
Sep-20
Mar-21
Sep-21
Average

Mar-17

Jun-17
Sep-17
Nov-17
Mar-18
Jun-18
Jul-18
Jan-19
Jun-19
Aug-19
Dec-19
Sep-20
Mar-21
Sep-21
Average

0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5
0.5
19.4
0.5
0.5

1.9

0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5
3.4
9.3
0.5
19.8

2.7

100.0

50.0

Salinity (ppt)

0439

BC PW4

k

o
=)

Jan-17

100.0

80.0

60.0

40.0

Salinity (ppt)

20.0

Jan-18 Jan-19 Jan-20 Jan-21 Jan-22

BC PW5

-~

0.0
Jan-17
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Figure C-3. Bayou Choctaw Ground Water Monitoring Well Salinities
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Figure C-5. Big Hill Ground Water Contoured Elevations January 2021
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Figure C-6. Big Hill Ground Water Monitoring Well Salinities
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Figure C-7. Bryan Mound Ground Water Monitoring Stations, Deep and Shallow
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Figure C-8. Bryan Mound Shallow Ground Water Zone Contoured Elevations March 2021
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Figure C-9. Bryan Mound Deep Ground Water Zone Contoured Elevations March 2021
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Figure C-12. West Hackberry Shallow Ground Water Zone Contoured Elevations June 2020

Appendix C - 39



0439

West Hackberry 2020 Contour-Deep

Figure C-13 West Hackberry Deep Ground Water Zone Contoured Elevations June 2020
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Jun-19
Sep-19
Dec-19
Mar-20
Jun-20
Average

Mar-16
Jun-16
Sep-16
Dec-16
Jun-17
Sep-17
Nov-17
Sep-18
Nov-18
Mar-19
Jun-19
Sep-19
Dec-19
Mar-20
Jun-20
Average

2.9

2.8
2.8
2.9
3.0
3.1
3.2
3.5
3.4
3.7
3.8
3.7
3.9
3.9
3.7
3.4

0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
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PW6
PW6
PW6
PW6
PW6
PW6
PW6
PW6
PW6
PW6
PW6
PW6
PW6
PW6

RW2S
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RW2S
RW2S
RW2S
RW2S
RW2S
RW2S
RW2S
RW2S
RW2S
RW2S
RW2S
RW2S
RW2S

Mar-16
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Sep-16
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Sep-17
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Sep-18
Nov-18
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Average
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Average
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Figure C-14. West Hackberry Monitoring Well Salinities
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Water Quality Monitoring Stations

A Canal north of Cavern Lake at perimeter road bridge

B Ditch running under the road to warehouse on West side of the road in area of heat exchangers.
C East-West Canal at Intersection of road to brine disposal wells

D East-West Canal

E Wetland Area

F Wetland Area

G

Near Raw Water Intake

Figure D-1 Bayou Choctaw Environmental Monitoring Stations
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Table D-1 2021 Data Summary for Bayou Choctaw Monitoring Stations

Station
A

Statistical
Parameters

Sample Size
Number of BDL
Maximum
Minimum

Mean

Median

Standard Deviation
Coefficient of
Variation

Sample Size
Number of BDL
Maximum
Minimum

Mean

Median

Standard Deviation
Coefficient of
Variation

Sample Size
Number of BDL
Maximum
Minimum

Mean

Median

Standard Deviation
Coefficient of
Variation

Sample Size
Number of BDL
Maximum
Minimum

Mean

Median

Standard Deviation
Coefficient of
Variation

Sample Size
Number of BDL
Maximum
Minimum

Mean

Median

Standard Deviation
Coefficient of
Variation

Dissolved
Oxygen

(mglL)
7
0
8.2
4.3
6.0
6.0
1.3

217

9.1
34
6.3
6.1
2.0

31.7

8.1
3.7
6.0
5.8
1.6

26.7

8.2
3.5
5.8
5.6
2.0

34.5

8.9
4.5
6.6
6.5
1.6

24.2

Oil &

Grease

(mg/L)
2
3
2.5
2.5
25
25
0.0

0.0

25
25
25
2.5
0.0

0.0

25
2.5
2.5
2.5
0.0

0.0

2.5
2.5
25
25
0.0

0.0

25
25
25
2.5
0.0

0.0

pH
(s.u.)
7
NV
7.7
7.0
7.3
7.3
NV

NV

NV
8.0
7.2
7.6
7.6
NV

NV

NV
7.8
7.0
7.4
7.4
NV

NV

NV
7.9
7.2
7.5
7.4
NV

NV

NV
7.8
71
7.5
7.6
NV

NV

Appendix D-3

Salinity

(ppt)
7
7

0.5
0.5
0.5
0.5
0.0

0.0

0.5
0.5
0.5
0.5
0.0

0.0

21
0.5
0.7
0.5
0.6

85.7

2.2
0.5
0.7
0.5
0.6

85.7

0.5
0.5
0.5
0.5
0.0

0.0

Temperature

Q)
7
NV
25.1
18.9
20.4
19.8
2.1

10.3

NV
247
16.1
19.5
19.8

27

13.8

NV
24.9
16.4
20.3
201

24

252
17.9
20.3
20.0
2.2

10.8

NV
26.9
18.1
20.3
19.6

2.8

13.8

Total
Organic
Carbon

(mg/L)
7
0
14.8
5.8
9.2
9.7
3.4

37.0

12.3
5.8
8.1
7.0
24

29.6

13.2
5.7
9.3
9.3
2.3

247

12.7
5.0
9.3
9.9
27

29.0

1.2
4.1
8.5
9.8
27

31.8
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Table D-1 2021 Data Summary for Bayou Choctaw Monitoring Stations

(continued)

Dissolved Oil &

Oxygen Grease
Station  Statistical Parameters (mglL) (mg/L)
F Sample Size 8 3
Number of BDL 0 3
Maximum 8.6 2.5
Minimum 3.3 2.5
Mean 6.0 2.5
Median 6.6 2.5
Standard Deviation 1.9 0.0
Coefficient of Variation 31.7 0.0
G Sample Size 7 3
Number of BDL 0 3
Maximum 8.1 2.5
Minimum 4.6 2.5
Mean 6.1 2.5
Median 6.1 2.5
Standard Deviation 14 0.0
Coefficient of Variation 23.0 0.0
Note: BDL = Number of samples that were below the detectable limit.

NV = Not a valid number or statistically meaningful.
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pH

(s.u.)

8
NV
7.9
71
7.5
7.6
NV
NV

NV
7.7
7.1
7.4
7.3
NV
NV

Salinity
(ppt)

8
8
0.5
0.5
0.5
0.5
0.0
0.0

0.5
0.5
0.5
0.5
0.0
0.0

Temperature

(°C)

8

NV
244
18.3
20.6
20.0

2.1
10.2

NV
24.2
18.3
20.0
19.3

1.9

9.5

Total
Organic
Carbon

(mg/L)

8

0
12.5
4.8
8.9
10.2
29
32.6

15.4
5.0
9.8
10.4
3.6

36.7



Table D-2 5-Year Trending Data for Bayou Choctaw Monitoring Stations

Station

A

Year

2017
2018
2019
2020
2021
2017
2018
2019
2020
2021
2017
2018
2019
2020
2021
2017
2018
2019
2020
2021
2017
2018
2019
2020
2021
2017
2018
2019
2020
2021
2017
2018
2019
2020
2021

Dissolved
Oxygen
(mglL)
7.5
4.0
5.6
6.2
6.0
7.6
4.0
7.3
7.3
6.3
8.3
3.7
6.3
7.0
6.0
7.7
3.6
7.0
6.8
5.8
8.6
3.5
6.8
7.3
6.6
8.3
4.4
7.1
7.1
6.0
7.6
4.7
6.2
6.0
6.1

oil &
Grease
(mgiL)
2.5
2.5
2.3
2.5
2.5
2.5
2.5
2.3
2.5
2.5
2.5
2.5
2.3
2.5
2.5
2.5
2.5
2.3
2.5
2.5
2.5
2.5
2.3
2.5
2.5
2.5
2.5
2.3
2.5
2.5
2.5
2.5
2.3
2.5
2.5

pH(s.u.)

7.6
7.5
7.5
7.3
7.3
7.5
7.7
7.8
7.6
7.6
7.4
7.6
7.3
7.3
7.4
7.5
7.8
7.5
7.4
7.5
7.5
7.8
7.3
7.6
7.5
7.6
7.8
7.4
7.6
7.5
7.7
7.7
7.4
7.4
7.4
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Salinity
(ppt)

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.7
0.5
0.5
0.7
0.5
0.5
0.5
0.5
0.7
0.5
0.6
0.5
0.5
0.5
0.5
0.6
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Temperat
ure (°C)

21.2
22.9
17.8
17.8
20.4
21.2
21.8
15.6
18.4
19.5
20.9
23.3
15.7
14.9
20.3
21.6
23.4
15.9
16.6
20.3
21.1
23.3
16.2
15.0
20.3
21.0
22.6
15.5
14.5
20.6
22.1
23.1
15.3
13.5
20.3

Total
Organic
Carbon

(mgiL)

24.2

26.3

10.9

7.6
9.2
39.2
38.0
6.5
7.8
8.1
22.6
23.1
9.7
8.2
9.3
21.1
24.6
7.4
7.5
9.3
24.6
20.6
7.9
8.0
8.5
21.1
23.0
8.6
9.1
8.9
24.4
25.1
9.6
7.9
9.8
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Figure D-2 5-Year Trending Data for Bayou Choctaw Environmental Monitoring

Stations
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Salinity
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0439

Figure D-2 5- Year Trending Data for Bayou Choctaw Environmental

Monitoring Stations (continued)
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Water Quality Monitoring Stations

Pond receiving effluent from site sewage treatment plant (STP)
Wilbur Road ditch — southwest of site

RWIS at Intracoastal Waterway

Pipkin Reservoir — (1.8 Miles from map location)

Gator Hole — (3.1 Miles from map location)

moQw»

Figure D-3 Big Hill Environmental Monitoring Stations
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Station

Station

Station

Station

Note:

B

Cc

D

E

0439

Table D-3 2021 Data Summary for Big Hill Monitoring Stations

Statistical Parameters
Sample Size

Number of BDL
Maximum

Minimum

Mean

Median

Standard Deviation
Coefficient of Variation

Statistical Parameters
Sample Size

Number of BDL
Maximum

Minimum

Mean

Median

Standard Deviation
Coefficient of Variation

Statistical Parameters
Sample Size

Number of BDL
Maximum

Minimum

Mean

Median

Standard Deviation
Coefficient of Variation

Statistical Parameters
Sample Size

Number of BDL
Maximum

Minimum

Mean

Median

Standard Deviation
Coefficient of Variation

Dissolved
Oxygen
(mglL)
10
0
17.8
4.8
11.6
13.3
4.2
36.2

Dissolved
Oxygen
(mg/L)
10
0
12.2
3.9
8.8
9.2
2.4
27.3

Dissolved
Oxygen
(mg/L)
8
0
10.8
6.5
9.0
9.5
1.7
18.9

Dissolved
Oxygen
(mg/L)
11
0
11.0
3.2
7.6
7.6
2.6
34.2

Oil &
Grease
(mglL)

4

1
6.9
1.2
3.2
2.3
2.5
78.1

Oil &
Grease
(mg/L)

4
2
2.5
1.1
1.8
1.8
0.7
38.9

Oil &
Grease
(mglL)

4
2
2.4
1.1
1.8
1.8
0.7
38.9

Oil &
Grease
(mglL)

4
2
2.5
1.1
1.8
1.7
0.7
38.9

BDL = Number of samples that were below the detectable limit.
NV = Not a valid number or statistically meaningful.
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pH

(s.u.)

12
NV
8.1
6.2
71
7.2
NV
NV

pH

(s.u.)

11
NV
8.0
7.0
7.4
7.4
NV
NV

pH

(s.u.)

10
NV
7.7
6.0
6.8
7.0
NV
NV

pH

(s.u.)

12
NV
8.0
6.3
6.9
6.9
NV
NV

Salinity
(ppt)
12
6
3.2
0.5
1.2
0.8
0.9
75.0

Salinity
(ppt)
11
2
10.1
0.5
4.2
3.5
3.5
83.3

Salinity
(ppt)
10
8
1.0
0.5
0.6
0.5
0.2
33.3

Salinity
(ppt)
12
5
5.7
0.5
1.8
1.4
1.6
88.9

Temperature

(°C)

12

NV
32.0
11.0
22.7
20.4

7.0
30.8

Temperature

(°C)

11

NV
31.0
10.0
21.6
21.0

6.7
31.0

Temperature
(°C)
10
NV
31.0
9.0
20.3
18.5
7.0
34.5

Temperature

(°C)

12

NV
32.0
10.0
22.5
19.8

71
31.6

Total
Organic
Carbon

(mglL)
11
0
15.0
3.1
8.2
5.8
4.1
50.0

Total
Organic
Carbon

(mglL)

11

0
11.4
2.0
5.2
4.5
3.3
63.5

Total
Organic
Carbon

(mglL)
10
0
20.4
5.5
10.5
8.9
5.2
49.5

Total
Organic
Carbon

(mglL)
12
0
257
5.1
10.9
8.1
6.2
56.9
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Table D-4 5- Year Trending Data for Big Hill Monitoring Stations

Total

Dissolved Oil & Organic
. Oxygen Grease Salinity Temperature Carbon
Station  Year (mglL) (mglL)  pH (s.u) (ppY) (°c) (mglL)
A 2017 N/A N/A N/A N/A N/A N/A
2018 N/A N/A N/A N/A N/A N/A
2019 N/A N/A N/A N/A N/A N/A
2020 N/A N/A N/A N/A N/A N/A
2021 N/A N/A N/A N/A N/A N/A
B 2017 4.3 2.5 7.1 0.9 23.5 11.3
2018 7.3 2.5 7.4 13 225 14.2
2019 5.7 2.5 7.1 1.0 22.8 11.1
2020 4.5 25 7.0 0.6 24.5 9.7
2021 11.6 3.2 7.1 1.2 22.7 8.2
C 2017 5.2 25 7.3 7.0 243 7.8
2018 9.4 2.5 7.5 6.2 23.1 8.5
2019 6.5 25 7.3 4.6 23.0 10.1
2020 6.7 2.5 7.1 7.8 24.1 7.1
2021 8.8 1.8 7.4 4.2 21.6 5.2
D 2017 5.2 2.5 7.1 0.5 23.9 104
2018 7.0 25 7.3 1.6 22.7 11.5
2019 7.1 2.5 7.2 1.7 23.6 11.7
2020 4.3 25 7.2 1.6 243 14.1
2021 9.0 1.8 6.8 0.6 20.3 10.5
E 2017 3.0 25 6.7 2.0 23.8 12.5
2018 7.9 2.5 7.0 1.0 223 15.0
2019 4.9 25 6.9 1 225 11.7
2020 3.0 2.5 7.0 4.1 23.8 12.6
2021 7.6 1.8 6.9 1.8 225 10.9
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Figure D-4 5- Year Trending Data for Big Hill Environmental Monitoring Stations
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Figure D-4 5- Year Trending Data for Big Hill Environmental Monitoring Stations
(continued)
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Figure D-5 Bryan Mound Environmental Monitoring Stations
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Table D-5 2021 Data Summary for Bryan Mound Monitoring Stations

Total
Dissolved Oil & Organic
Oxygen Grease Salinity Temperature Carbon
Station Statistical Parameters (mglL) (mglL) pH (s.u.) (ppt) (°C) (mglL)
A Sample Size 11 4 11 11 11 11
Number of BDL 0 2 NV 2 NV 0
Maximum 27.5 5.4 15.2 4.3 52.6 39.9
Minimum 2.5 2.5 6.3 0.2 111 13.6
Mean 11.4 3.9 8.2 2.3 25.0 27.5
Median 11.5 3.8 7.3 2.4 22.4 26.8
Standard Deviation 71 1.6 NV 1.5 10.9 9.2
Coefficient of Variation 62.3 41.0 NV 65.2 43.6 33.5
B Sample Size 11 4 11 11 11 11
Number of BDL 0 3 NV 3 NV 0
Maximum 14.9 6.2 8.4 4.3 28.7 39.2
Minimum 29 2.5 6.4 0.2 111 11.0
Mean 10.0 3.4 7.5 2.2 22.4 26.5
Median 11.6 2.5 7.6 2.4 22.4 26.6
Standard Deviation 4.5 1.8 NV 1.6 5.2 9.5
Coefficient of Variation 45.0 52.9 NV 72.7 23.2 35.8
C Sample Size 11 4 11 11 11 11
Number of BDL 0 2 NV 2 NV 0
Maximum 14.8 7.7 8.7 4.3 28.7 39.5
Minimum 2.4 2.5 6.2 0.2 111 10.4
Mean 10.0 4.1 7.3 2.2 22.4 26.4
Median 11.6 3.2 7.3 2.4 22.4 26.3
Standard Deviation 4.6 2.4 NV 1.5 5.2 9.6
Coefficient of Variation 46.0 58.5 NV 68.2 23.2 36.4
D Sample Size 11 4 11 11 11 11
Number of BDL 0 3 NV 3 NV 0
Maximum 5.9 2.5 7.3 4.2 20.6 32.5
Minimum 2.2 2.5 6.5 3.7 11.2 16.2
Mean 3.8 2.5 7.0 4.0 17.0 22.7
Median 3.3 2.5 7.2 4.1 19.2 19.2
Standard Deviation 1.9 0.0 NV 0.3 5.1 8.7
Coefficient of Variation 50.0 0.0 NV 7.5 30.0 38.3
E Sample Size 11 4 11 11 11 11
Number of BDL 0 1 NV 3 NV 0
Maximum 14.0 8.9 8.6 4.3 28.6 39.0
Minimum 2.8 2.5 6.4 0.0 11.2 10.6
Mean 10.1 5.3 7.2 2.2 22.4 25.0
Median 11.6 4.8 71 2.4 22.4 24.2
Standard Deviation 4.4 29 NV 1.6 5.1 9.5
Coefficient of Variation 43.6 54.7 NV 72.7 22.8 38.0
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Station

Note:

F

Statistical Parameters
Sample Size

Number of BDL
Maximum

Minimum

Mean

Median

Standard Deviation
Coefficient of Variation

Sample Size

Number of BDL
Maximum

Minimum

Mean

Median

Standard Deviation
Coefficient of Variation

Sample Size

Number of BDL
Maximum

Minimum

Mean

Median

Standard Deviation
Coefficient of Variation

Sample Size

Number of BDL
Maximum

Minimum

Mean

Median

Standard Deviation
Coefficient of Variation

Sample Size

Number of BDL
Maximum

Minimum

Mean

Median

Standard Deviation
Coefficient of Variation

Dissolved
Oxygen
(mglL)
11
0
14.0
25
9.7
12.2
4.7
48.5

11

14.0
2.3
9.9
1.5
4.4
44.4

12

14.7
4.2
71
6.5
2.6
36.6

8.6
4.4
6.6
6.8
1.2
18.2

12
0
8.8
54
6.7
6.5
1.0
14.9

Oil &
Grease
(mglL)

4
1
6.0
25
4.0
3.7
15
37.5

12.8
25
71
6.5
4.3

60.6

8.5
25
5.1
4.8
2.6
51.0

6.4
25
3.6
2.7
1.9
52.8

4
1
6.4
2.5
4.0
3.5
1.7
42.5

BDL = Number of samples that were below the detectable limit.
NV = Not a valid number or statistically meaningful.

Appendix D-15

pH (s.u.)
11
NV
8.4
6.3
7.3
7.4
NV
NV

11
NV
8.7
6.4
7.4
7.4
NV
NV

12
NV
12.7
6.8
8.0
7.8
NV
NV

12
NV
7.9
6.1
7.3
7.7
NV
NV

12
NV
7.9
6.1
7.2
7.4
NV
NV

Salinity
(ppt)
11
3
4.2
0.3
2.2
2.3
1.6
72.7

11
3
4.2
0.3
22
24
1.5
68.2

12

39.4
9.2
20.6
20.1
7.5
36.4

12

24.4
9.1
18.7
19.5
4.6
24.6

12

233
9.2
18.1
19.4
4.5
24.9

0439

Temperature
(°C)
11
NV
28.7
11.1
22.6
24.0
5.5
243

11
NV
28.8
11.0
22.3
22.4
52
23.3

12
NV
41.6
10.3
24.0
23.7
7.4
30.8

12
NV
28.4
10.3
22.3
21.2
5.1
22.9

12
NV
28.4
10.3
22.4
22.8
5.4
241

Total
Organic
Carbon

(mglL)

11

0
35.7
10.7
23.2
20.6
8.3
35.8

11
0
39.3
1.4
24.6
22.9
9.6
39.0

12

49.5
1.8
25.0
21.8
10.3
41.2

12

37.6
1.8
23.2
21.9
8.3
35.8

12

38.0
11.6
21.9
20.2
8.4
38.4



Table D-6 5-Year Trending Data for Bryan Mound Monitoring Stations

A

2017
2018
2019
2020
2021
2017
2018
2019
2020
2021
2017
2018
2019
2020
2021
2017
2018
2019
2020
2021
2017
2018
2019
2020
2021
2017
2018
2019
2020
2021

111
12.24
11.50

4.6

1.4

11.8

12.2

11.7

4.1

10.0

11.2

125

114

4.1

10.0

114

124

115

4.3

3.8

11.6

12.0

11.7

4.4

10.1

11.2

12.2

11.6

4.1

9.7

2.5
2.50
2.50

3.9

3.9

2.5

2.5

2.5

2.5

3.4

2.5

2.5

2.5

2.5

4.1

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

53

2.5

2.5

2.5

2.5

4.0
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7.7
7.55
7.10

7.8

8.2

7.6

7.6

7.4

7.5

7.5

7.7

7.9

7.2

7.7

7.3

7.4

7.9

7.2

7.3

7.0

7.5

7.6

7.1

7.7

7.2

7.7

7.5

7.3

7.4

7.3

1.7

4.38

7.50
1.8
2.3
1.7
4.4
3.3
1.8
2.2
1.7
4.4
33
1.8
2.2
1.7
4.4
33
1.8
4.0
1.7
4.4
3.4
1.8
2.2
1.7
4.4
35
1.8
2.2

22.4

24.73

25.40
22.5
25.0
22.4
24.8
24.8
22.6
22.4
22.4
24.8
24.8
226
22.4
22.5
24.8
24.9
226
17.0
22.5
24.8
24.8
22.5
22.4
22.5
24.8
24.7
22.5
22.6

24.1
25.85

36.10
42.1

275
25.6
24.8
35.9
39.5
26.5
24.8
27.6
36.3
39.6
26.4
24.6
23.7
35.7
41.7
22.7
23.6
24.7
35.7
39.6
25.0

23

22.9
324
24.0
23.2
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Table D-6 5-Year Trending Data for Bryan Mound Monitoring Stations

G 2017
2018
2019
2020
2021
H 2017
2018
2019
2020
2021
2017
2018
2019
2020
2021
2017
2018
2019
2020
2021

11.5
12.5
11.7
4.2
9.9
10.1
5.3
10.4
5.2
7.1
10.4
5.3
10.5
4.6
6.6
10.6
53
10.2
4.3
6.7

(continued)
2.5 7.6
2.5 7.7
2.5 7.3
2.5 7.6
7.1 7.4
2.5 7.1
2.5 7.2
2.5 7.3
2.5 7.6
5.1 8.0
2.5 7.5
2.5 7.2
2.5 7.3
2.5 7.7
3.6 7.3
2.5 7.4
2.5 7.1
2.5 7.1
2.5 7.6
4 7.2
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5.3
4.4
4.2
1.8
2.2
121
14.2
10.0
9.1
20.6
134
12.4
114
9.1
18.7
13.4
11.5
11.0
9.0
18.1

22.4
24.8
24.8
22.5
22.3
25.1
24.1
22.3
22.6
24.0
24.8
241
24.4
22.6
223
24.8
24.1
24.4
22.6
22.4

22.8
22.5
34.0
39.2
24.6
21.4
21.0
28.5
28.3
25.0
18.6
194
290.1
28.2
23.2
17.8
19.5
27.6
28.4
21.9
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0439

Figure D-6 5- Year Trending Data for Bryan Mound Environmental Monitoring
Stations
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Figure D-6 5-Year Trending Data for Bryan Mound Environmental Monitoring
Stations (continued)
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Table D-7 2020 Data Summary for West Hackberry Monitoring Stations

A

B

C

D

Total
Dissolved Oil & Organic
Oxygen Grease pH Salinity Temperat Carbon
Station Statistical Parameters (mg/L) (mg/L) (s.u.) (ppt) ure (°C) (mg/L)
Sample Size 5 2 5 5 5 5
Number of BDL 0 2 NV 0 NV 0
Maximum 9.6 25 8.0 8.8 30.0 7.5
Minimum 6.6 25 7.8 4.1 14.0 6.8
Mean 8.0 25 7.9 6.8 21.8 71
Median 7.5 25 7.9 6.5 24.0 7.0
Standard Deviation 1.4 0.0 NV 1.9 7.0 0.3
Coefficient of Variation 17.5 0.0 NV 27.9 32.1 4.2
Total
Dissolved Oil & Organic
Oxygen Grease pH Salinity Temperat Carbon
Station Statistical Parameters (mg/L) (mg/L) (s.u.) (ppt) ure (°C) (mgl/L)
Sample Size 5 2 5 5 5 5
Number of BDL 0 4 NV 0 NV 0
Maximum 9.7 25 8.0 8.8 30.0 7.4
Minimum 6.7 25 7.6 4.0 14.0 6.5
Mean 8.1 25 7.9 6.6 21.6 71
Median 7.4 25 7.9 6.4 24.0 7.3
Standard Deviation 1.5 0.0 NV 1.8 7.3 0.4
Coefficient of Variation 18.5 0.0 NV 27.3 33.8 5.6
Total
Dissolved Oil & Organic
Oxygen Grease pH Salinity Temperat Carbon
Station Statistical Parameters (mg/L) (mg/L) (s.u.) (ppt) ure (°C) (mgl/L)
Sample Size 5 2 5 5 5 5
Number of BDL 0 4 NV 0 NV 0
Maximum 10.8 25 8.1 8.8 29.0 7.5
Minimum 6.2 25 7.5 3.9 14.0 6.7
Mean 8.1 25 7.8 6.5 214 7.2
Median 7.7 25 7.9 6.4 24.0 7.3
Standard Deviation 2.0 0.0 NV 1.9 7.0 0.3
Coefficient of Variation 24.7 0.0 NV 29.2 32.7 4.2
Total
Dissolved Oil & Organic
Oxygen Grease pH Salinity Temperat Carbon
Station Statistical Parameters (mg/L) (mg/L) (s.u.) (ppt) ure (°C) (mg/L)
Sample Size 6 2 6 6 6 6
Number of BDL 0 2 NV 12 NV 0
Maximum 9.2 25 8.0 0.5 28.0 10.4
Minimum 5.4 25 7.6 0.5 11.0 4.0
Mean 71 25 7.8 0.5 215 6.8
Median 6.8 25 7.7 0.5 24.0 6.7
Standard Deviation 1.6 0.0 NV 0.0 6.9 2.4
Coefficient of Variation 225 0.0 NV 0.0 32.1 35.3

Note:

BDL = Number of samples that were below the detectable limit.
NV = Not a valid number or statistically meaningful.
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Station Statistical Parameters

Station

Note:

E

F

Sample Size

Number of BDL
Maximum

Minimum

Mean

Median

Standard Deviation
Coefficient of Variation

Statistical Parameters
Sample Size

Number of BDL
Maximum

Minimum

Mean

Median

Standard Deviation
Coefficient of Variation

(continued)
Dissolved Oil &
Oxygen Grease
(mglL) (mg/L)
6 2
0 4
10.7 2.5
25 25
71 25
7.5 25
3.3 0.0
46.5 0.0
Dissolved Oil &
Oxygen Grease
(mglL) (mgl/L)
5 2
0 3
9.2 25
6.3 25
7.8 2.5
7.6 25
1.4 0.0
17.9 0.0
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BDL = Number of samples that were below the detectable limit.
NV = Not a valid number or statistically meaningful.

pH
(s.u.)

6
NV
8.1
7.4
7.7
7.8
NV
NV

pH

(s.u.)

5
NV
7.8
6.8
7.3
7.2
NV
NV

Salinity
(ppt)

6
5
1.0
0.5
0.6
0.5
0.2
33.3

Salinity
(ppt)

5

6
8.2
0.5
3.1
0.5
3.6

116.1

Temperat
ure (°C)
6
NV
29.0
8.0
21.2
24.0
8.0
37.7

Temperat
ure (°C)
5
NV
30.0
15.0
21.8
22.0
6.8
31.2

0439

Table D-7 2020 Data Summary for West Hackberry Monitoring Stations

Total
Organic
Carbon
(mglL)
6
0
4.1
2.0
2.6
23
0.8
30.8

Total
Organic
Carbon
(mglL)
5
0
8.8
6.6
7.7
7.3
0.9
11.7
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Table D-8 5-Year Trending Data for West Hackberry Monitoring Stations

Station Year
A

2016
2017
2018
2019
2020
2016
2017
2018
2019
2020
2016
2017
2018
2019
2020
2016
2017
2018
2019
2020
2016
2017
2018
2019
2020
2016
2017
2018
2019
2020

Dissolved
Oxygen
(mglL)

8.4
8.1
7.6
7.3
8.0
8.4
8.1
7.6
7.2
8.1
8.6
8.3
7.6
7.4
8.1
8.1
7.8
7.3
8.3
7.1
8.1
8.0
7.4
7.7
7.1
7.5
7.3
7.1
6.1
7.8

Oil & Grease
(mglL) pH (s.u.)
2.5 7.8
2.5 7.7
2.5 7.8
2.5 7.7
2.5 7.9
2.5 7.8
2.5 7.7
2.5 7.7
2.5 7.7
2.5 7.9
2.5 7.9
2.5 7.7
2.5 7.8
2.5 7.6
2.5 7.8
2.5 7.9
2.5 7.0
2.5 7.9
2.5 7.8
2.5 7.8
2.5 7.9
2.5 7.7
2.5 7.8
2.5 7.0
2.5 7.7
2.5 7.5
3.3 7.1
2.5 7
2.5 7.0
2.5 7.3
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Salinity (ppt)

7.4
8.0
5.0
7.6
6.8
7.3
8.0
5.0
7.5
6.6
6.8
8.1
4.9
0.5
6.5
0.7
0.5
0.6
0.5
0.5
0.7
0.6
0.5
3.4
0.6
4.8
2.6
2.1
2.1
3.1

Temperature

(°C)
21.8
23.3
24.3
22.3
21.8
21.9
23.3
24.4
22.3
21.6
22.1
23.2
24.6
21.7
21.4
22.3
20.7
22.5
22.5
21.5
22.5
22.8
22.9
22.5
21.2
22.8
23.2
25
25.0
21.8

Total

Organic
Carbon

(mglL)
7.0
6.7
6.8
7.7
7.1
7.1
6.7
6.7
7.9
7.1
7.2
6.7
7.0
6.0
7.2
5.8
5.7
5.1
4.1
6.8
3.9
3.3
3.1
7.8
2.6
7.8
7.5
7.6
7.6
7.7
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Figure D-8 5-Year Trending Data for West Hackberry Monitoring Stations
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Figure D-8 5-Year Trending Data for West Hackberry Monitoring Stations

(continued)
g o U 0w 4 @ U O W w
SEEEL. . RIS 2K B
= [ ] 8
™~ o~
@ ()]
5] ] =
™~ o~
Q
©
fy v
a— —
= = g =
o (=]
g ~ _ o~
@)
M~
a ® 5
~ ~
o o
g J =
o o o o o (=] (=] [=] Q s ™ = o =} S o < o~ e ™
[=a] co r~ [X=] w = [aa] (o] — o m 2] s} o~ o~ o~ o~ o~
End of Appendix

Appendix D-25



Appendix E
QUALITY
ASSURANCE AUDITS

DURING 2021

Appendix E - 1

Appendix E-1




TTOT60TO palepdn

‘osodind siyj 4o} s|gelns si ade}
opseld Jes|) ‘pouad papusixa ue
10} SUOIJIPUOD }SIOW O} pasodxa
uaym |aad 1o aAjOSSIP JOU S0P
¢'L'Lgg uonoss 0y Jey} [elsjew Jo apew o jsnw
uoisian €g1°00LISN SAISSYpe ISy} pue s|jaqeT] ‘q
pash aq jsnw
JayJew Jo uad jooidisiepn B
suonipuod
Buimoljos 8y} Joaw pinoys s|aqe; a|dwes
so|duieg [ejustiuoIiAUg z

‘X8l Jaus 03 alsy Moo

psuwuopad

aq o0} sishjeue jo adk] p

gidwes ay} pajos||00 oym

uosiad sy} JO |el}iul pue sweN p

uoI308j|02

a|dwes jo swi} pue a)eq 0

uonduosap Jo

uoi}eo0|/ sweu julod sjdwes q

(# o|dwes)

Jaiuspi Alojesoge| anbiun e
(JaquinN sjdweg) Jeynuep! aidwes
anbiun :Buimojjo} 8y} uieluod pjnoys
s|ege| ajjjoq oidwes wnwiuiw e 3y
sojduieg [ejJustuuoIiAlug L

L'L'Lg'g uonoes Oy
uolsisn ¢g1°00LISN

X oV "ON LNJINNDO0d VIRI3LIO

SIMaT X3y
Holiany

Leoe/le/s 31vd

"Sjuswaiinbai pasoduwl 18y)o 1o sispiO 300

“syuuad yum souelidwod sainsus pue pejuswsiduwil buieq aie

. 'S8inpoooid josuos Amnueny pue Aend IO 8pnid ‘0 S UOISIBA

Z1°000/ISY pue jenuepy Sainpadoid pue suieiboid Aiojeioqe,

O'F UOISIBA £EL000/ISW 40 Sjuswiaiinbal jey) ainsug
[ONIJoelqO eourULIOLISH

OWNd OHM XHG [0O9049 :4lIS

jenuey\ seinpeooid pue sweiboid Aiojeioqe]

Appendix E-2



MTTOTE0TO paiepdn

X3l slus O] a2y Mol

‘SINON 0} diys ‘sishjeue qeT 8lg
‘uoijusley) oldwexg :uolsodsiq B
s|dwes sy}
pa309]|00 oym |[euuosiad Jo sweN '}
(e1qeoyidde ji 030
‘obuog obuig ‘Jusig pue (dojs
JNos ‘19amsg) :epnun joadh] e
pa108}|02
sem g|dwies awi} pue sjeq @eq ‘p
(elqeoydd
# vzl quel ‘gLl ‘AeQ pue
(-018 ‘qesb ‘pus ‘oippiw ‘Buiuuibaqg
‘Jajdwies aul| ul) :wol4 ajdwes 0
. (666-1.00)
2 . co_m“u,m\r, € uonoss aousnbas [esibojouciys pue (Le-10)
0'¢ UOISIBA 000LISY | fep 4(z1-1.0) yuow (‘03 £0'Z0) 1eak
(NG '08) a¥s aquinN sjdwes q
‘ade) Jeso yum
|2ge| 8y} ABl1SA0 0} PaPUSWIWIODSI S
}l |9gE| 8y} Uo uoiewIOUI By} 1osj0.4d
o] “(1-y ainBy) pasn spjjoq ajdwes
yoes uo (110-684S0 Jequnn
wio4) |1ege] B|dwes |10 apniD
HdSs, ue yoepe pue sjgjdwo e

£S|2qe| ajpjoq adwes uo
Jeadde uoneuwiojul Buimol|o} ay; seoQq
sejdweg |iQ apni) €

SIMoT Xaly

HoLanyv | .

L2oe/lz/s 3lvda

"Sjuswwaiinbai pasoduwll 18Y)o 10 siepiO JOJd

“syuued yum aoueljduwod sainsus pue pejusuisidull buieq eie

‘S81NpPoB20.I4 [01U0D Aueny) pue Alijend 10 8pnio) ‘0°S UOISIOA

21 °000/ISY pue enuep sainpaooid pue sweiboid Aiojeioqe],

O'F UOISIBA €€ L 000/ISIN 4O Sjuswalinbai jey; ainsuy
:OAI}0BIGO BoURBLIOLIS

COWg O HM

XHE [109 :3llIs

jenuepy seinpesoid pue sweibolid Aiojeioqe]

Appendix E-3



S)2T0760T0 Polepdn

yealed

UoI08g ‘0°E UOISIaA

aq [[im (Adod ajym)
[euibuo ay| -sjdwes

3U} yum sAels wuoj ayy

Jo (Adoo ayym) jeuiblo
syjleyisinsud g'ee
"©'Z'9 0} Buipioooe

Bo ejdweg Jsjsely sy ul
Jaquinu plooay Apoysn)
0 Uley) 8y} p1odosy L'¢'¢

T3)e} o€ SUONOe BUIMO[|0)

3y} aInsug ‘uonejuawnooqg Apoisno

X GL1000/HSY JO ureyd eipsp [ejuswuoliAug
ONIANIA o0V 'ON INJINND0Ad VI™M3 LMD
X (umouy]

#) sinsay ji s|dwes
(ulenes 0y uleneo

‘Xdd ‘31S ‘Ayunpoddo
Jeak-01) :o|dwexe

se a|dwes jo asodind
a|qeoldde

J Jaquinu obien

uol8g
sjuswwo/suswalinbay 'y

"weans |10 apnJo

3y} 0} paulnial aq ued sidwes

pue ‘sasidxs pouad uonusial

wiNWiuUIW 8y} ajep ‘gej Jopuan

SIMaT X3|y
HJolanv

Lc0z/LZ/s 3lva

‘Sjuswaiinbai pasodull 18yjo Jo siepiO FJOJ
“ spuued yyum soueldwioo seinsus pue pejuswejduil buieq aie
. 'S8InNpao0id [04juos Ajuenyd pue Ajuend (IO 8pnio ‘0°S UOISIoN
21 °000/ISV pue jenuej seinpsdoid pue sueiboid Aiojeioqe],
0¥ UOISIBA £E L 000LISN 40 Sjuswadinbal jey) einsug
“aA1jo8lqO eouelLIOLIB

OwWg OHM X HY

0249 :3alis

jenueyy sainpeooid pue sweiboid Aiojeioqe]

Appendix E-4



$)2T0TE0TO porepdn

"IX] 121Us 01 alay MoID

9l ¢ uonoeg
0’E uoislea

21 '00LLISY
Z'elLzuondes ‘0
K uoisian g1 '00LISIN

(6010-884S0 JoquinN
wuo4) wio4 Apoisng sidwes |10 apniD

JAioeloge] syl

Ul pamoj|o} pue ejgejiene (Z1 000.LISY)
Jenuejy sainpadold [051uo)d

Ajenp pue Ayjenp |10 epnuD, 8y} S|
Apojsng Jo ureqd (10 9pni)

"pPopJBOSIp 10 pauleulew
aq Jayus Aew Adoo mojeh
8y} pue [euiblio ay} oyl
uay} ‘reuibuio sy} jo uinjal
ay} jun saidoo mojeh
plooay Apoisny jo uieyn
lle O 3} B UIBJUIBIN '€'C o
“Jsyyeboy
wo} pue ajdwes sy} desy
0} suelpoisnd Buipasoons
wiojul ‘AIesseosu J| €€ e
‘Aued
a|gisuodsal ay} wouj
paAledal &g pInoys w.oy
ay} jo Adoo o1uoaose
ue uayj ‘1ou 4| ‘918jdwod
sI sisAjeue ay} aouo
UBIPOISNO 8y} 0} pauinial

SIMa] X3y
™dolianv

Leoe/le/s 31vda

[13

‘Sjuswaiinbai pasoduwii 18yjo 1o siepiO JOJd

“spuiad yum eoueljduwiod seinsus pue pajuswsiduwi bureq eie
‘S81NpP820.14 [043Uu0D) Apueny pue Aend IO dpniD QS UOISIOA
21 °000/ISY pue Jenuepy seinpsooid pue sweiboid AiojeioqeT,
Ot UOISIBA £E€L000LISW JO Sjuswalinbal jey) ainsu3g

[OAI08IqO BouBLLIOLSH

OWg OHM X HY

0209 :3lis

jenuep\ seinpadoid pue sweiboid Aiojeioqe]

Appendix E-5



871076070 Paiepdn

‘Juswpedsp Auadoud sys

Buipuss ey} 03 abed syym ay} jo Adoo

e xe} 1disoas ajdwes uodn Ajjeipawiwi
[IIM ge| 10B1U0D JO Alojeloge| a)s 8y ‘@
Juswdiys sidwes ayy Jo Buisiape

ge| }oejjuoo 8y} ‘suesw snojjipadxs
Jsow ay} Ag ‘Auzou Jim (s)sjdwes e
Buipuss juswpedsp Auadoid ajis ayj p
‘(suopeiadQ

uey} Jay3o Y1) 10jeuibuo ay} Ag pauielal
pue spew Ados e pue suonelad

9}IS 0} pepJemio} aq pinoys ey} Adoo
polusp|ob sy} 1oy deoxse ‘uoljeurisap
uodn spew uoinquisip pue ssjdwes
yum Buoie Juss aq 0} SI ULIO} [e]01 8y 0
‘Sqe| JoBJju0D

1o "Hg ‘INg ‘09 ‘HM 8u} 0} Juss sajdwes
Aue Auedwoooe o} s wiioj 8y 'q
‘sjdwes e 199||09

oym saiped Jayio Jo (Bunduwes jes s

-0l Joj isieiads suonelado JaA0MIOM
Jo Josuibus uiened) suoelado ays

SE UOOS SB JNo Pajjl} 89 0} SI U0y dy] B
"wiioy 108lgns s19|dwod 0y Alessaoau jou
st 1 (91°¢ ©9s) SOINSOD Ol pepI0dal
S| Mmojaq paJinbal uoiewloul §| :9)0N

‘Sjuswiaiinbal pesoduwil 18yjo 1o siepiO JOJ
SIMOT X3V “spuied yum soueldwoo sainsus pue pejusws|duwl buieq aie
NMOLIANY | . 'S8Inpadoid jo4juo) Ajueny pue Ajen IO epnio) 0 UOISIBA
21 °000/ISY pue jenuep seinpaooid pue sweiboid Aiojeioqe],

0'F UOISIBA €L 000/LISW 40 Sjuswaiinbai Jey; einsug
1202/22/S :3Lva ‘aA108Iq0 douBULIOLS

LW OOHM X HE 01928 :3Us jenueyy sainpaooid pue sweibold Aiojeioqe

Appendix E-6



S)ZT0T60TO Palepdn

¢ J9yeaisy} Ajjenuue pue asn [eu
9’9 uonoes ‘O'Y alojeq piepuess Auewind ajgesoel; | SIN
X UOISIaA €€100LISIN e jsuiefe payiyeo SIPWoWIs] aly | 'ZL
£,9SN [eniul alojaq
JejpwolpAy payiued | SIN piepuels |
9 UoNO8S ‘0 Aewnd e 03 uosuedwoo Aq pallien pue g
X UoISian €€1°00LISN abewep 10} paulllexs SISJeWOIPAH aly
¢ bo| soueidde Kiojelioqe)
ay} ui Ajiep pajuswnoop sainjesadwa)
puUE SIS}SWOWIBY]} PaIIPsd a|geadel) | Ol
€9 uoNoses 0y LSIN Buisn Aq paioyuow Sicyegnoul
"1X8] J81us 01 alay MolD X uoISJan €€1°00LISIN | pue sIojelabiijal "SUIeq JoJEM ‘SUSAD aly
¢Mooq Boj eoueusiulew s Alojeioqe] sy )
Z2'9 Uoi}oss ‘0¥ Ul papJodal pue syjuow g Aians paxyoayo 6
‘IX8] J81us 01 alsy M2 X uolsJan €61 00LISIN pue paje.qijes siofadid dlewoiny aly
ooq Boj eouejeq s Aiojeloge| )
L'Q Uonoas ‘0 ay} Ul pajuswnoop pue pajou Jybiem 8
"IX8] Jous 0} al1sy oI D X UOISIOA €1 °00ZISIN paniasqo, pue Jybiem aniy, ay) S|
¢pasn buieq s! @ouejeg |ednAjeuy
B ue usym Ajrep pswiopad ‘syybiem .
1'Q Uoio8s ‘0 1. SSe Jo 18s e Buisn isalsjul jo abuel L
“IX8] 181ud 01 atsy MolD X uoIsien €1 00LISIN By} Ul ‘SY08y9 UoljeIgi[ed sulnol aly
SUONEDIISD UOHEIQIED BIY
¢ sxoogbo| Aiojeloge) .
9 uoioes O’y Ul paulBlUiEW BIEP UOHBIQIED 81y e 9
X uoisiaA ¢g1'00LISIN uonelqijed

Appendix E-7

‘Sjuswalinbai pasoduwi 18yjo 1o siepiO FJOJ

“ spuued yum soueljduwiod saunsus pue pajuswsidull buieq aie

. '§8INpav0id [04uo) Auenyd pue Aend IO epniD ‘0 UOISIoN
21 °000/ISY pue .jenuepy seinpadoid pue suweiboid Aiojeioqe],

SIMaT X3y
™olianv

0 UOISIBA £€ L 000/ISW 40 Sjuswalinbau jey; ainsug

b2oz/Lzis :31va “aM1J98fqQO eoueuLIOad

OWd OHM X HE [O049 :31IS

|enueyy seinpeooid pue sweiboid Aiojeioqe]




32T0T60TO palepdn

papJodal s| ajep uonesidxs pue
alep ay} 9o1AI8S Oul paoe|d pue
pauado s} JBUIBJUOD BY} 80U e
¢Mooqbo) sjeudoidde
By} Ul paplooal aep uonelidxe
pue ‘Jaquinu }o| ‘elnjoejnuewl
‘Dweu |eusjew 9y} s| e
¢Mooq boj
a)edoidde ay; ojul pajuswnosop
puUE |9ge| Jauleuo9 Jo aj)10q
By} uo uayLm Jdiooal Jo a1eq e
paysidwodsoe
suoljoe Buimojjo} ay} ale Alojeloge|
8y} OjuUl paAiedal aue sjuabeal o
‘Sjeuslew ‘s[esiwsyo ‘spiepuels Usypn

€'6 Uooes 0’y S1VIINIHD
‘X2 Jeue o} a1y ol X uolsian gg1"'00LISIN ANV SINIOV3Y 'SAYVANVLIS | GI
¢00.°000LMSIN

UOHONJISUI YJOM JUSIIND By}
Ulim aoueploode ul spiodal sjeldosdde

69 uolPes 0¥ 8y} Ul paplooal ale salliAloe uoielqies
X UOISJIBA €E€1°002ZISIN juswdinba pue sjuswinisuj ||y )
(H-87L

uoneslignd [eeds N1V 4o €Y Jeinolio

DFN) SpJepUE]S Y SSE|D 0} LLIOJUOD
/9 uonoasg ‘0'y 10 Y/ SSEB|D) SE pajel sjuswiainsesiu
X8} Joue 01 atay oI X UOISIOA €€ 1°00LISIN | OUIBWINOA 104 pasn SIEfA SLISWN[OA 81y | ‘S|

‘Sjuswaiinbai pasodull 18yjo 1o SiepiO JOJd
SIMo XoIY “syuied yum eoueliduiod sainsus pue pajuswisidul buieq aie
rHoliany | . 'sainpedoid josuo) Auend pue Ajend (10 epniQ ‘0 g UoIsioA
21°000/ISY pue Jenuep sainpsooid pue sweiboid AiojeioqeT,

0t UOISIBA £€ L 000/ISW 10 Sjuswalinbal jey) ainsug
Leoc/le/s 31vda “8A1308[qO eourULIOLISH

LIiNd LTHM X HE [124 LS jenueyy seinpedoid pue sweiboid Aiojeioge]

Appendix E-8



HTOT60TO palepdn

#€°0L UOld_S 0OV ¢ pajonpuod Buieq Aiojusaul
UOISIaA €1 00LISIN 8)Sem AJYyjuow jo 8oUspINS 18Ul S| | 22
N o ¢ Lo uonoadsul
w0} uoioadsul ajsem Apjaam eeol co:o.mw 0¥ ajsem Apjaam ay} uo uonodadsui
9y} UO uoloadsul 9)Sem Apjoam JO 9oUSPIAS ON O UOISISA €€1°00ZISIN a1sem Apjaom Jo souspine alayi sf | 'L
¢elll SASIN 8yl ulyim siseq Apspenb
e uo pajepdn Adoo sy} st pue ‘sji
L’€°01 uoidss ‘0 SASIN Aojeloqe| yum pa|ly pue pajuud
UOISIOA €€1°00ZISN Adoo e pue wswpedsp H9S3 alis
"1X8] J81U8 01 alay 321D X 8y} 0} papincid AlojusAul [ediwByos ayls) | 0z
L'€°0) uoioeg ‘0O'vy £,Uol1eo0| pue odA} Jauiejuod ‘saijuenb
‘IX8} Jejue 0] aiey ol|1D X uoisian ¢€100LISIN 3y} }si| AJojusaul [eo1wayd 8y} seod | 6L
¢Aliapenb pajajdwod (Aiojeioge|
ay} 01 sbuojaq, 1ey; Alojeioge| ay;
L'€°0} uonoss ‘0¥ Ag 10 ui pasn Jo pue palols S|eodIWsyo
‘1X8} Isjus 0] ai8y %0110 X uoisian gg1'00LISN Ile Buysi|) Aojusaul [eojwayo e s| | gl
¢alqiba)
ulewal 0} Ajus 109.100ul ay) sjwlad 1eyy
L'1°0l uonoss ‘0¥ JSUUBW B Ul pajep pue psjeniul ‘esuo
“IX8} Jojua 0} 818y Y2110 < UoISIaA €€1°002ISN ybnoliy} passoIo SaLjua snosuole a1y | T/}
¢ Sishjeue s|geoidde ayy
Aq paiep pue pejeniul ‘sebed pasaquinu
Ajjenusnbas yum yoogsiou punoq
110l uonoss ‘0¥ B Ul YUl Ul papJodal ejep Aiojeloge| §|
X8} J81Ud 0} 818y YollD X uoisIaA £¢1°00LISN NOILVINIWND0A | 9l
¢oogboj sjeudoidde
9y} Ul puUe [9ge| JaulBeju0d ay} uo

Appendix E-9

‘Sjuswalinbal pasoduii 18yjo 1o siepiO F30dJ
SIMo] XoIY “spwued yym eoueldwod sainsue pue pajusws|dull bureq eie
HOLIany | . 'S8inpadoid [04u0D Auend pue Ayenp IO 8pnid ‘0° UOISIBA
21 °000/ISY pue . jenuep seinpadoid pue sweiboid Aiojeioqe],

0t UOISIOA €L 000/ISW 40 Sjuswiainbal jey) ainsug

L20¢/Le/s -3ivda “ONJo8lqO soueLLIOLEH

AN OHM X HE [O09049 :31S

jenueyy sainpesoid pue swelboid Aiojeioqge]




ZTOT6E0TO pPatepdn

Jbuyiop
9S00| pue Jiey Buo| suyuoD e
¢uoydis e Buipe)s Jo bumedid
JOJ UOIJoNS Yyjnow asn jou oq e
Jsuolelsado
ge| 40} pasn ale ey} s|isuain
1o ‘eremsse|b ‘siojeiablyel
‘seale abelols
ul sabeisnaq 1o pooy Buiwnsuoo
J0 ‘Buipuey ‘Bulo}s ON e
¢ Seale asn Jo obkelos
|eaiwayo ul pue Aiojeloqe|
ay} ul sonswsod Bulf|dde
1o Bupjows ‘Bupjuup ‘Buijes ON e

Vv Xipuaddy
‘0'{ UoIsIan . :pamoj|o} sa|nJ |esoush
‘1X8} JBIU® 0} 81y oI X £€1°00LISN ue|d aualbAH [eolwayD Buimojjo) 8y} 81y | "Gz
¢lauuosiad Alojeloqge| Joj sjuswalinbal
Buiuren [eodA] |-1°11 @|qe)
ul paliuapl se saljialoe Buluies) oyloads
1 UOIYES ‘0¥ 8y} paAleoal |jeuuosiad Alojeloge| aneH
X uolsion ¢e1"00LISIN bujuiel] AlojeroqeT | ‘pg
¢C'el Uoijoss Ul palijuspl se pasn
Z’'Sl uondes ‘o'y Juswdinb3 aAijo80.ld Buimo||o) 8y} sj
uoisIan €€1°00LISIN ALRIND3S
"1X8} Jaus 01 alsy Mol|D X ANV AL34VS AMOLVYOdVY1 | ‘€¢

‘Sjuswalinbal pesoduwii 18yjo 1o siepiO 30d
SIMa Xa|V “spuued yim soueldwos seunsus pue pajusuwisidull buieq eie
HOLIANYV | . 'S8inpadoid j04uo) Ayuend pue Ayend (IO epniy ‘'S UOISIaA
21 °000/ISY pue jenuep sainpsooid pue sweiboid Aiojeioqe],

0F UOISIBA £EL°000.ISW 10 Sjuswialinbal jey) ainsug
120¢2/22/S :31vd "9A1}08[qO sourWIOLSH

LOWNg OHM X HE [01049 :3lIs

jenueyy seinpaooid pue sweiboid Aiojeioqe]

Appendix E-10



STTOT60TO patepdn

[eoL}08|8 ‘SIeMOoys ‘seysemalis
‘quswdinbs BuiysinBunxs ail4 e
"suoonlIsqo
10 @8} pue ‘Aip ‘ues|o
jdoy
9( ||eyS S}iXe pue ‘sg|sie ‘sioo]{ e
¢ 9sodind pepusiul s} 1o}
Ajuo uswidinba Aiojesoqe| e @S e
£81891 Jius, wlopad jou
op S|ediwayd JO uoljejeyul PIoAY e
"S[esIwayd
[Ie UlIM JOBJUOD UDS PICAY e
£IUSIUBAUOD WnWIUIW 8y} 8q
|leys azis Jauiejuod sy] uoyessdo
Aliep Joj Auesssosu sjunowe
as0y} 0} Seale YoM Jayjo Jo yousq
ge| 2y} 1e palo}s s|eolayd Wi o
¢, SJUBA|OS UlIM YSEM Jou
o 'JOBJUOI |BDIWBYD JO SoUE]SUl
Aue uodn Jajem pue deos
UM UYS pasodxa Jo seale Usep, e
¢lediiayo jeuy
10} SOS pue [2ge| 8y} poolsispun
pue peas aAeY NOA [iJun [eolwayd
Aue g|puey jo asnjou o e
¢,SUOIIB]S/SUIBIUNO} YSBMBAS pue
‘SlIX® ‘siamoys ‘siaysinbuinxs
all JO UOIIBD0| Y} MOUY e

‘Sjuswalinbai pesoduwil 18yjo 1o siepiO 30d
SIMO XO|V “ spuisd yum soueljdwod sainsus pue pajuswisidwi bureq aie
HoLIany | . ‘Sainpaooid jo3uon Aueny pue Aienyd (10 epnid) ‘0°S UOISISA
Z1°000/ISY pue jenuepy sainpadoid pue sweiboid Aiojeioqe],

0t UOISIBA £€1°000/ IS JO Sjuswaliinbal jey; einsusy
L2oz/lz/s 31va ‘eApo8lqO voueLWIOLSH

ONg OHM X HE [O0049 :3lIs

jenueyy sainpaooid pue sweiboid Aiojeioqe]

Appendix E-11



321076010 p1epdn

¢llids pinbiy o ssesjal

Jodena e jo ased ul ‘uoisojdxa

JO a1y e asned 0} ybnouas Jeau

aJe uolubi Jo s824N0S OU Jey} yons

eale ylom sy} ebuelle ‘sjeosiwsyo
a|qewwel} yum Bupiom usypp e
siseq

jusnbauy pue oipolad e uo noA

aney o} ebuelle ‘s|qissod jou §j

ajqissod Ji eate abeio}s [eolwayo
Jo Alojeloge| B Ul SUO|E MIOM JOASN e

psjonisqoun

urews. ||eys juawdinba

AousBiswas Jeyjo pue ‘sypoauuodsip

‘Sjuswalinbal pasoduil 18yjo 1o sispiO J0J
SIMoT XOIY “spuued yym soueldwod sainsus pue pajusws|dui bureq aie
HMOLIANY | .. 'Seinpeooid j04juod Ajpueny pue Auend IO epnio ‘0 UOISIaN

21 '000/ISY pue jenuep s8inpadoid pue sueiboid Aiojeioqe,

0¥ UOISIBA €€ L 000/ISW 4O Sjuswialinbali jey) einsug
L2oz/L2/s :3lvda ‘anjoalqO eoueuLIOLS

OWd OOHM X HAG [029 :3lIs

jenueyy seinpadoid pue swelboid Aiojeioqe]

Appendix E-12



B2T0760T0 parepdn

‘osodind siy} Jo} ajgelns

s| adej oiiseld Jea|n “pousd
pOpUSIXa UE 10} SUOIHPUOD JSIoW
0} pasodxe usym [9ad 10 aA|0SSIP
2'171°2°G uonoes Oy | Jou S80p jey) [eLSjew Jo apeul aq
UoIsIBA € L'00LISIN | ISnW aAissype Jisy) pue sjeqeT 'q
pasn aq jsnw

JajJew Jo uad jooudisiepn B
:suoI}ipuod

Buimojjo} syl 1@swW pinoys sjage| sjidwes
s5jduieg jejusWuoIIAUg

"IX9} Jajus 0} alay Yol

paw.opad

9q 0} sisAjeue jo adA] p

a|dwes ay} pa)oa|j0o oYM

uosJad 8y} Jo [eljiUl pue sWeN ‘P

uo[}09]|02

s|dwes jo awi} pue ajeq o

uonduosep

10 uoljeso|; sweu juiod s|dwes ‘q

(# o|dwes)

Jauiuepl Alojeloge] enbiun e
(4equinN sjdweg) Jayuspl ojdwes
anbiun :Buimoljo} 8y} UIBIUOD PINOYS
‘s|ege] a|jog sjdwes wnwiuiw e 1y
S9|dWES [EjJuswuoIIAUg 1

L'llgg uonoss 'y
uoisIsA £¢1°00LISN

o0V 'ON INJINNDO0d \dl=ENRRpo)

UOJIISA [ned -yollanv

icoZ-vi-¥y :31vd

"Sjuswialinbal paesoduwi Jeyjo Jo sispiO 30dJ

“ spuuad yyum eoueldwod sainsus pue pojuswasiduil bureq aie

. 'S8inpa20.id [04juos Aueny pue Auend IO apniD ‘0’ UOISIaN

21 °000.ISY pue Jenuepy S8inpadoid pue sweiboid Aiojeioge,

0 UOISIBA €€ L 000.2ISN 4O Sjuswalinbal jey) einsug
‘aNjoslqO eoueuLIOLS

OWNg OHM  [OHE X 089 :31ISs

[enuepy seinpeooid pue sweiboid AiojeiogeT

Appendix E-13



8)210260TO Paiepdn

"IX8) 18jus 01 848y Mo1D

‘SINON 0} diys ‘sishjeue geT a1g
‘uoljualey) sdwex3y :uonisodsiq B
a|dwes sy}
po109||00 oym [guuosiad jo sweN i
(a1qeoyidde yi 030
‘obBuog obuig ‘usig pue (dojs
‘IN0S ‘1eamg) :epnup jo adAl ‘e
p2109||00
sem 9|dwes swi} pue ajeq @1eg p
(e1qeoydd
#veZl Mue]l ‘gLl "AeQ pue
(019 ‘qeub ‘pus ‘s|ppiw ‘Buiuuibaq
‘Jo|dwes sulj ul) :wou4 oidwesg o
(666-1.00)
sousnbaes |eoibojouoiyo pue (Lg-10)
Rep ‘(z1-10) yuow (030 £0°z0) Jeek
(INg "0g) auS JequinN Sjdwes 'q
‘ade} Jes|o yum
[oge| 9y} AelISA0 0] papusWIWodal sI
1 [9ge| 8y} Uo uonewLIoUIl 8y} 108104d
o] (1-v @inby) pasn sjjjoq sjdwes
Uyoea uo (1¥10-G84S0 J2qunN
wiod) [2qe| Ldwes |10 epnid
HdS, ue yoepe pue ay|dwon e

X G’} g uonoss
0°¢ uoisien 000.ISY

¢ sleqe| spyoq sidwes
uo Jeadde uoljewlioul Buimoljo ayj seo(
sajduwesg [1Q apnid €

UO[[I3A [ned ¥OLlldNv

L2og-vl-¥ :31va

‘Sjuswialinbai pasoduwil 18yjo o sispiO 300

‘ spued yym eoueljdwos sainsus pue pajuswsjdwi bureq aie

. '§8INPB20I- [0JU0D Ajpueny) pue Auend [I0 8pniD ‘'S UOISIN
21 °000/ISY pue fenuep seinpesoid pue sweiboid Aiojeioqe],

0¥ UOISIBA €€ L 000/LISW 4O Sjuswalinbal jey; einsuy
:OA108[qO voueWIOLIBH

ONg OHM [OHg X089 :3ls

jenueyy sainpadoid pue sweiboid Aiojeioqe]

Appendix E-14



8)2T0760TO0 po1epdn

UB|polsno a8y} 0} paulinjal

aq |Im (Adoo ayym)

jeuibuo ay] -sjdwes

3y} yum sheis wuoy

oy} jo (Adoo auym) jeuibLio
syljeyjainsuggec e
‘©z’9 0} Buipioooe b

B0 ejdwesg issepy syl ul

Jaguinu plooay Apoisno
Jo ureyyp syj ploosy L'g’c e

Pee-lee 19)|E) o1 SUOI]OE BUuIMO||0}

uoloas ‘0°g UoISIan 3y} aInsu3 :uonejusalindo(q Apoisny

X G11°000LHSY J0 uleyd EIpSj [ejuswiuOIAUTY
ONIANId o0V ‘'ON INJINND0d VIRI31ID
(umouy|

) sinsay Jl o|dwes o
(utones o} ulanes
Xdd ‘31S ‘Ajunpoddo
leaf-g|) :oidwexs
se sjdwes jo asodind e
ajgeoldde
JJaquinu obien e
uolJoeS SuBsWWOo/suswalinbay 'y
"Weal)s |io apnio
8y} 0} pauinjal 8q ueo ajdwes
pue ‘selidxs pousad uonusial
wnwiuiw ayj ajep ‘gej JopuaA

UOJJISA [ned -yOLIanv

Leoc-vi-¢¥ :31vda

‘Sjuswaiinbal pasodwil 1y)o 1o siepiO 300

“spued yum soueldwod seinsus pue psajuswslduil buieq aie

. 'S8INpvo0Id [043u0D Ajueny pue Ajend IO 8pnio ‘0°S UOISIOA

21 °000/ISY pue jenuep seinpadoid pue sueiboid Aiojeioqe],

0¥ UOISIBA €€ 000/ISW 4O Sjuswaiinbal jey; ainsu3
‘anjoelqo eoueuLIOLS

OWg OHM [OHG X089 :3lIs

jenueyy seinpeooid pue sweiboid Alojeioqe]

Appendix E-15



SZT0T60TO Paiepdn

9l'¢ uoloeg
0°€ UoISIaA
CL00LLISY

Z'€LZ uonoes ‘0'y

1X8] 1ajus 0] 818y oI|D X UoISISA £€1°00LISN

(6010-884S0 JequinN
wio4) wio4 Apoisn) s|dwes IO apniD

¢ Aioreioqe| ey}

Ul pamo||o} pue ajqejieAe (Z1°000.LISY)
Jenuepy sainpadold |ojuo)

Ajrenp pue Ayend 1O epniD, 8y} S|
Apojsn) jo uieys (10 apniy

‘pep.iedsIp 1o paulejuleul
aq Jayye Aew Adoo mojjeA
Sy} pue [eulbLio ay} a|y
uay} jeulbuo ayy jo uinal
8y} [13un saidod mojek
pi0oay Apoisnd Jo uleyn
lle jo ol e UBlUIEBIN #'€'C o
“Jeyjeboy
wiio} pue ajdwes ay} desy
0} sueipoisno Buipssoons
wuojul ‘Alessedau ji €€z o
‘Aued
a|qisuodsal ayj wouy
PaAIgoal 8q pjnoys W0y
ay} jo Adoo o1uos08j8
ue uayj ‘Jou j| 8)ejdwos
S| sisf|eue ay} aouo

UOJ|ISA [ned - yOLIaNV

L2oe-vi-¥ :3iva

‘Sjuswialinbal pasoduwi 1eyjo Jo siepiO JOJ

“spued yym soueljdwoo sainsus pue pajuswejduwi buieq aue

. 'S8Inpaooid josuos Ajnuend pue Ajeny IO 8pnio ‘0°S UOISIoN
21 000/ISY pue jenuepy sainpadoid pue sweiboid Aiojeioqe],
0¥ UOISIBA €€ 1L 000/LISW 40 Sjuswalinbal jey; einsu3g

‘oA08lqO eoueLLLIOLS

LOWNg OHM  [OHE X 09 :3lIs

[enuepy sainpeooid pue swelboid AiojeioqeT

Appendix E-16



$2T0T60TO pai1epdn

Juswypedsp Auadoud ayis

Buipuss sy} 03 abed sjuym ay} Jo Adoo .

e xe} 1di9oal sjdwes uodn Ajjeipswiwil
[IIM ge| 10B1JUOD JO AJojeloge| aus 8yl '®
‘Juswdiys sjdwes auyj jo Buisinpe

ge| JoBJjuUOd 8y) ‘sueaw snoiipadxa
1sow ayj Aq ‘Agiou |im (s)ejdwes e
Buipuss juswypedsp Auedoid s)is sy p
‘(suoneiadp

uey) 19y3o J1) Joreuiblio ayy Ag paulejal
pue spew Adod e pue suoneladQ

9}IS 0} papJemuo} aq pinoys ey} Adod
poiuapjob ay} 1o} Jdaoxe ‘uoneulsap
uodn speuw uonquisip pue sajdwes
yyum Buoje Juses aq 0] SI WO} [BJ0} 8Y ] "D
‘Sge| 10BJju0d

Jo ‘Hg ‘INg ‘09 ‘HM 8u} 0} Juss sajdwes
Aue Auedwoooe 0} sI w0y 8yl 'q
"s|dwes e 198|109

oym seiped Jayjo Jo (Buydwes Jes

-0 Joy 1sijeioads suoijelado JeAoMIoM
Jo 1osuibus ulened) suonelado ays

SE UOOS SE JNO paj|i} g 0} SI W0y ay] e
‘woy 308fgns aedwos o} Alessaosu jou

st} (91°¢ ©98) SONSOD Ojul papIodal
S| Mmojaq padinbai uoljewoul §| 830N

UOJIIdA [Ned -yOLIaNv

L2oc-vi-¥ 3ivd

‘Sjuswaiinbai pasoduwll 1oy30 10 siepiO 30d

“ spuuad yym eouelidwios seinsus pue psajuswsidwi buleq aie

. '§84NPav0Id [0Jju0D Ajpuenyd pue Aend [IO 8pnio ‘0°S UOISIA
21 000.ISY pue Jenuepy seinpadoid pue sweiboid Aiojeioqe],

0t UOISIBA £EL 000.LISW 40 Sjuswwalinbai jey) einsusg
‘oAI108lqO sourULIOLS

OWg OOHM [OHE X028 :3llIs

[enueyy seinpeooid pue sweiboid Aiojeioqe]

Appendix E-17



TT0T60TO porepdn

¢JJoyealtsy} Ajjlenuue pue asn [eijul
9’9 uoIoes ‘O'v alojaq piepuels Aewnd sjgesoel; | SIN
AjliaA 0} @|gs|ieAeUN gB| 3IS UOISISA €€1°00ZISN e Jsuiebe paiipso SISlPWoWIBY] aly | 7L
¢,9SN |epiul aiojaq
JeyowoipAy payiped | SIN piepuels | |
$'g Uoloss ‘0¥ frewud e o} uosiedwoos Ag paylien pue b
AJlIBA 0} 3jgs|ieAeun ge| a)iS UOISIOA €E€1°00ZISIN abewep 10} paulwexs SISJPWOIPAH aly
. bo| soueidde Aiojeioqe]
ay} ul Ajlep pajuswinoop sainjeladwa}
puUE SIS}oWOWIBY) POINSD a|geadel) | 0l
€9 Uondes ‘0% 1SIN Burisn Aq paiojuow Sicyeqnoul
Ajuan 01 s|gsjieaeun ge| s UoISIaA €€1°00ZISIN | pue SIOJEISbIjal "SUIeq JojJem ‘SUSAC oy
¢Mooq Boj eoueusiulew s Aiojeioge| ay} ]
2°9 uoiss ‘0¥ Ul papJodsl pue syjuow 9 A1sns paxoayo 6
Kjusn 0} s|gsjieneun ge| 8IS UoISJen £€1°00LISIN pue pajeiqied SioRadid dewoINy a1y
¢Mooq Boj esuejeq s, Aiojeloge) )
L'g uoioes ‘0¥ By} Ul pajuswnoop pue pajou Jybiem 8
AjuusA 0} s|gs|ieneun ge| als UoISIoA €€1°00ZISIN panlasqo, pue Jybiem anly, ay} s|
¢ pasn buieq si eouejeg |ediAleuy
ue usym Ajiep pswiopad ‘syybiam .
L'Q uoo8s ‘O L, SSe[O Jo 19s e Buisn jsaisul jo abuel L
AJliBA 0} B|gs|leaeun ge| 8)iS uoIsIan €€1°00LISIN 3y} Ul ‘SY08YD UOHEIgIED BUIIN0I aly
SUOI}EDIad Uoljeqi[ed aly e
¢ Hoogboj Aiojeloqe) .
g uolo8s ‘0¥ Ul pauiejuiew ejep uoljelqiied aly e 9
Ajilon o} e|gejieneun ge| sjs uolsJen £¢1°00LISN uoneiqifed

Appendix E-18

‘Sjusialinbal pasoduwii 1ayjo 1o siepiO JOJ
“ syuad ypm soueldwod seinsus pue pajuswisiduwi bureq ale
Uoj[I9A Ined :HOLIaNyV | . 'Seinpaooid joljuod) b.c:m:@ pue b.:m:@ JIO 8pniy ‘0 g UoIsiap
21 °000/ISY pue jenuejp seinpsooid pue sweiboid Aiojeioqe],

0t UOISIBA £EL°000/ISW 40 Sjuswalinbal jey) ainsug

L20Z-¥i-v :3lvd :eApo8lqO eouelLIOLBH

ONg OHM [OHE8 X o9 :3lIs

[enuepy seinpoooid pue sweiboid Aiojeioqe]




HTOZE0TO palepdn

pepJodal si ajep uoielidxa pue
alep ay) d01AISS oul paoeld pue
psuado s| Jeulejuod sy} aouQ e
¢Moogboj ejeudouidde
8y} ul papJiooal ajep uolelidxe
pue ‘Jagquinu jo| ‘einjoejnuewl
‘BWel [eusjew ayj sy e
¢Mooq Boj
aleudoidde sy} ol pajusSWLINOop
pue |age| Jsuiejuos 1o a130q
By} uo uspum Jdiedal jo aleq e
‘paysidwosoe
suoljoe Buimojjo} sy} ale Alojeloqe|
ay} Ojul paAledal ale sjuabeal Jo
‘s|eLisjew ‘sjeaiwayd ‘spiepuels Usypm

€6 UONOaS ‘0'f STVOINIHD
Ayien 0y s|gsjieAeun ge| sjis O UOISIOA £€1°00LISIN NV SINIOVId 'SAUVANVLS | Sl
2002 000/MSIN

uonoNJISUl MJOM JUSLIND By}
YlIM @oUBplIOd9. Ul Spiooal ajeldoldde

6°9 Uoles ‘0¥ 8y} U] paplooal ale salllAle uoneiqles
KA 01 8|gsjieaeun ge| alg O UoIsSIan €1 °00LISIN swdinba pue syjuswnisu| ||y vl
‘ (H-8¥L

uoneslignd [enads WLV 10 €1 Jejnoud

DEGN) SpPJepue)s Y SSe|D 0} WIOoJU0D
/79 uoNoes ‘0'y 10 \/ SSE|D SE pajel sjuswainsesuw
AylIaA 0} 3|gsjieABUN gB| 81 O UOISIOA €C1°00ZISIN | OMLIBWIN|OA Jof pasn SIBAA JUISWN[OA iy | '€l

‘Sjuswiaiinbai pasodwi 18yj0 o siepiO 300
“ spuled ypm eoueldwos seinsus pue pejuswsidwi buieq aie
UO||I9A INed HOLIANY | . 'S8/NPB20IH [03U0D Ajuend pue Ajend [I0 apniD ‘0 S UOISIaN
21 000/ISY pue jenuep Seinpadoid pue sweiboid Aiojeioqe],

0¥ UOISIBA €€ L 000/ISI 40 Sjuswalinbal jey; einsusy
120Z-¥1-v :31va ‘en1joelqo souewlIoBH

N8 DJHM - [L1HE X O :3lIs jenuey seinpaooid pue suweiboid Aiojeioqe]

Appendix E-19



TT0Z60TO palepdn

€0l Uoioas 0 ¢ pa1onpuod Buisq Aiojuanul ‘

UoISIan €€1°00ZISIN 91sem AJYJuoud Jo aduapine aIayl S| | 22
. . ¢ wiio} uonoadsul
cmo_mw.mww, MMWmMNo v aisem Apj@am ay) uo uonoadsul

Ajlian 0} s|gsjieaeun ge| a)is O : IS ajsem Apjoam jo souspine alayl s | L2
¢ol SASIN aY3 ulyim siseq Aispenb
e uo pajepdn Adod ay} si pue ‘ajij
1'€°0} uonoes ‘0% SASIN A1ojeloge| yum pajiy pue pejuud
UOISIBA €€1°00LISN Adoo e pue uswpedsp HST alis

KiuaA 01 a|qsjieAeBUN gB| 1S O 3y} 0} papinoid Alojusaul [BDILIBYD BU) S| 0z
1°€°0l Uoloss ‘0¥ £uoieoo| pue adAj Jauiejuoo ‘senjuenb

X uolsian €1 '00LISIN 8y} }si| Alojusaul [eojwayo ayy seod | ‘61
¢ Aapenb palajdwod (Aiojeloge)
ay o} sbBuojaq, 1ey; Alojeloge| ay}
L'€°0l uonoes ‘0¥ Kq 10 Ul pasn 1o pue palo}s sjesiwayo

Ajusn 0} s|gsjieAeuUN ge| SIS O uoISIon €€1°00LISIN |le Bupisy) Auojuanul [eojwayo e S| | ‘gL
FETTISET
ulews. o} Aus joa.looul 3y} spuwad 1ey
L'L°0} uonoes ‘0’ JauuBW B Ul pajep pue pajeniul ‘aouo

AJlIBA 0} ||gs|ieABUN gB| 8)IS O UOISIBA €€ 00LISIN ybnoJy} passSoL0 SBLIIUS SNoBUOL a1y | /)
¢ Sishjeue ajgeoidde auy
Aq pejep pue pajenul ‘sebed palaquinu
Ajjenuanbas yum 30ogaiou punoq
1710} uonloss ‘0 B Ul YUl Ul paplodal ejep Alojeloge) s|

Ayusn o} sigsjieaeun ge| 8} O uoisian €61 °00LISIN NOILVINIWNND0a | 9l

ooqgbo| ejendoidde
By} Ul pUE [3ge| JSUIBlu0D 8y} Uo

UOJ|IdA [ned - H§OLIANV

Leoc-vi-¥ 31vd

‘Sjuswaiinbal pasodwll 18Y30 10 siepiO JOJ

‘ spuuad yum eoueldwos saunsus pue pajusuwisdwi buiaq aie

. ‘'sainpe20.id josuo) Auenyd pue Auend IO epnin ‘0°S UOISIBA
Z1°000/ISY pue jenuey Sainpadoid pue sweiboid AiojeioqeT,

O'F UOISIBA €€ L 000/ISW 4O Sjuswaiinbal jey; ainsu3g
‘aAoalqo souellIOLBH

OWwWg OHM [0OHE X049 :4lIs

jenuepy seinpsooid pue sweiboid Aiojeioqe]

Appendix E-20



8521076010 patepdn

¢buyiop
N 9S00]| pue Jiey Buoj suyuoD e

Juoydis e Buiuels o Bumpadid
10} UOIONS YINoWw @SN Jou 0 e

¢ suonesado

ge| 1o} pasn ale jey} sjisuain

Jo ‘alemsse|b ‘siojelabliya.

‘seale abelo)s

ui sebelanaq 1o pooy Buwnsuod
1o ‘Buljpuey ‘BuLIc}S ON o

i seale asn Jo abelois

[eojWwayo Ul pue Alojeioge]

By} Ul sonawisod Buididde
10 Bupjows ‘Bupjulip ‘Buijes oN e

Vv Xipuaddy
‘0’ UoISIan ‘pamoj|o} sejni jesausb
Ajiien 0} 9|gs|leneun gej a)g O €C1'00LISN ue|d ausiBAH [eojway) Buimojjoy 8y} 8ly | "Gz
¢louuosiad Alojeioge] oy sjuswalinbal
Bujutesy jeotdAy |-| || S[qe}
ul payiuspl se saljiAoe Buiulely oyoads
] U0IOBS ‘O'Y ay] panl@oal |suuostad Alojeloge| aneH
Ajuan 01 9|gsjieABUN gB| 31IS O uoisian €1 00LISIN buiulei] Alojeioqe| | ‘v
&C’'el uohoss Ul paijijuspt se pssn
Z'Sl uonoes ‘0'y juswdinbg aAoajoid Buimoljo) ayy s|
uoIsIaA £€1°00LISIN ALRND3S
AjJan 0} sgsjieneun ge| 8} O ANV AL34VS AdOLvHOogy1 | €¢

UO[[IBA [NBd -yOLIdNV

L2coc-vi-v :3i1vd

‘Sjuewaiinbal pasoduwll 18y30 10 sieplO JOJ

‘ spyuued yum soueljdwiod seinsus pue pojuswiajduwi bureq aie

. ‘'sainpaooid josuo) Aujuenyd pue Auend 10 8pnid ‘0°S UOISIBA
Z1°000/ISY pue Jenueyy Sainpadoid pue sweiboid Aiojeioqe,

0t UOISIOA SEL°000/ISW 40 Sjuswiainbal jey) ainsuzg
‘oAIjoalqO soueULIOLS

OwWg OHM [OHE X049 :3lis

jenueyy sainpeooid pue sweiboid Aiojeioqe]

Appendix E-21



MTT0TE0TO Palepdn

Aousbiaws Jayjo pue ‘s}osuuodsip
[EOLIJ03I8 ‘SioMOoys ‘saysemaha
‘quswdinbe BuiysinBbunxe aii{ e
"SUOIJONIISYO JO 88l pue ‘AIp ‘uealo
jday
aq ||eys sSixa pue ‘sojsie ‘Sio0|{ e
¢ 9sodind papusiul s} Joy
Ajuo juswdinba Aiojeloqe| jje esn e
4S1891 Jius, uwuopad jou
op S[esiwayo JO uoilejeyul PIOAY e
‘s[eslwsyo
(1B YHM JOBJUOD UIMS PIOAY e
ZIUBIUBAUOD WNWIUIW By} 8q
jleys azis Jaujejuod ay] ‘uoljelado
Ajiep Joj Alessaoau sjunowe
89S0V} 0} seale yom Jeyjo Jo yosusq
ge| 9y} }e palols s[ediwayo Wi
¢, SIUBA|OS UYIM USEMm Jou
o ‘JOBUOD [E2IWBYD JO SOUB)SUl
~ Aue uodn iaiem pue deos
UM UDYS pasodxs Jo seale USBpN @
, Zledlwayo ey
10} SOS pue |2ge| 8y} pooisiapun
pue peal aAeY NOA [iun [esjwayd
Aue sjpuey Jo8snjouo( e
¢ suolje)s/surejuno) ysemahe pue
‘S}IX® ‘slemoys ‘sisysinbunxs
3l1} JO UCIIEO0| 8Y} MOUY, e

UOJ|ISA ned - HOLIANY

120c-v1L-v :31vd

£

"Sjuswialinbal pasoduwii 18y})o 1o SiepiO 300

‘ spwued yyum aouelduiod seinsus pue pajuswsjduil bureq aie
‘S8INpao0.id j04)uoD) Apuenyd pue Auend IO epnid Q'S UOISIaA
2L 000/ISY pue jenuep sainpadoid pue sweiboid Aiojeioqe],

0t UOISIOA £€L 000/.ISW JO Sjuswalinbal jey) ainsuy
:0AIj08lqO voueULIOlIS

Ownwg OHM  [OHE X049 :3lIs

jenuepy seinpoooid pue sweibold Aiojeioqe]

Appendix E-22



SY7T0T60TO Palepdn

Zlids pinbi| 1o asesjal

loden e Jo ased Ui ‘uoisojdxs

JO a1y B 9sned o} ybnous Jeau

ale uoubi JO $821N0S OU Jey} yons

eale Ylom sy} abuelle ‘sjesjwayd
S|qewwel) YUm BUuDLOM USUNA @
siseq

uanbal} pue sipouad B Uo noA

aney o} abuele ‘s|qissod 10U §|

ajqissod Jl eale abelos [eolwayd
10 AIC]EIOQE| B Ul SUOIE MIOM JBASN o

pajonJisgoun

urewsl [[eys uswdinba

UOJ|IdA [ned - ¥§OLIANY

Lzoc-vi-¢y :3ivd

‘Sjuswaiinbal pasoduwll 18y)o 1o siepiO 3040

“spued yum soueldwod sainsus pue pejusweldwi buieq ele

. 'S8Inpao0id j04juoD Aiueny pue Ajend IO 8phid ‘0°S UOISIBA

Z1°000/ISY pue .jenuepy sainpadoid pue sweiboid Aiojeioqe],

0¥ UOISIBA €€ L 000/LISW 40 Sjuswaiinbali jey; einsug
‘anjoslqO souewIOIB

OWg OHM  [OOHE X 09 -3lIs

Jenuepy Sainpaodoid pue sweiboid Aiojeioqe]

Appendix E-23



3IZT0T60TO Pa1epdn

¢'l'lgguonsss oy
uoisten g1 "00LISIN

"asodind sy} Jo} a|qeuns sl adey
olyse|d Jee|) ‘pouad papusixs ue
10} SUOlIpUOD Jsiow 0} pasodxa
uaym [9ad 10 SAJOSSIP 10U S90p
Jey} [eusiew jo speuw aq jsnul
SAIsaype JIay} pue sjeqe ‘q
pesnh aq jsnw
Ioyiew Jo uad Jjooldisiepn B
:SUOIJIPUOD
Buimojjoy sy} 198w pjnoys sjage| sjdwes
sejduieg jejustiuoIIAlg Z

X3 JIsjus O} alay MoID

L'LLg'g uonoss 0y
uolsiaA €£1°00LISN

pawuouad

aq o} sisAjeue jo adA] p

ajdwes ay} pajos)joo oym

uosiad 8y} JO |eljiul pue sweN p

uo1399)|09

ajdwes jo awi} pue a1eq o

uonduosap Jo

uoies0|/ sweu juiod oidwesg q

(# sidwes)

Jaynuspl Alojeioge| anbiun e
(;aquinN o|dweg) Jaynuspl ajdwes
anbiun :Buimojjo} syl uleluoD pjNoys
sjeqe| ojj0g s|dwes wnwiuiw e 3y
sojduieg [ejustuuoIiAUg 1

ONIANId

ojo)

‘'ON IN3JINN20d

VIRI3LI™O

120¢-L2-¥0 :3lva

‘Sjuswadinbai pasodwi 18y)o 1o siepiO 300
“spuued yum aoueljdwoo seinsus pue pajusws|duwi bureq aie
aleoo epebuy HOLIANY | . 'S8INpad0id josjuo) Auuenyd pue Aend IO apnid) ‘0 UOISIoN
21 °000.ISY pue jenuepy seinpsdoid pue sweiboid Aiojeioqe],
0¥ UOISIBA €€ 000/ISI 40 Sjuswalinbai jey} einsu3g

‘oAI108lqO sourLLLIOLS

XINg OHM [OOHg [029 :31IS

jenuey seinpaooid pue sweiboid Aiojeioge]

Appendix E-24



TTOTE0TO patepdn

“1X@] J8jua 01 218y Mol sojduies (10 opnin ‘e

‘SINON o} diys ‘sishjeue geT ayg
‘uonjusley) sidwex3 :uonisodsiq b
a|duwes ay}
po309jj00 oym |auuosiad Jo sweN )
(elqeoyjdde Ji 0)o
‘obuog obuig ‘Juaig pue (dojs
‘IN0s ‘J9amg) Bpnin jo adhy e
Po309)|09
sem a|dwes swi} pue ajeq @l1eq P
(e1qeoyidd
1y ue] ‘gLl ‘AeD pue
(012 ‘qesb ‘pus ‘gippiw ‘Buiuuibag
‘Jojdwes aul| ui) ‘wol4 sidweg o
- (666-1.00)
2 o€ co_m_mm\r, NMM_MWMM aouanbas [esibojouociys pue (L£-10)
. Rep ‘(z1-10) puow (938 £0°20) Jeakh
(g "0g) 8us JequinN s|dwes 'q
‘ade] Jesjo yum
|12ge| 8y} AelIan0 O} papUSWIWIOD3l SI
1 [9de] 8y} Uo uoijeuLIoUl By} 10a304d
0] *(1-y @2inby) pasn auoq sjdwes
yoes uo (1#10-G84S0 JoquinN
wlio4) |aqe| s|dwes 10 apniD
HdS, ue yoeje pue ag|dwo) ‘e

¢slege| ap1og ajdwes uo
Jeadde uojjewloul Buimoljoy ay} seoQ

sjeo) epbuy yoLIANY

120e-22-v0 :31vd

‘Sjuswiaiinbal pesoduwi Jayjo 1o siepiO 30dJ

“spuusd yum souelidwoo sainsus pue pajusuisiduill buieq aue

. 'Sainpaooid josuon Ayuenyd pue Aend IO 8pnid ‘0°S UOISIOA
21 000/ISY pue jenuepy Seinpadoid pue sweiboid Aiojeioqe],

0t UOISIBA €L 000/ISW 40 Sjuswaiinbal jey) ainsug
‘0AI}08lqO eouBLLLIOLS

XING OHM [OHG [049 :3lls

jenue seinpasoid pue sweibolid Aiojeioqe]

Appendix E-25



3321026010 paiepdn

aq ||im (Adod sjym)

[euibuo ay| ‘ejdwes

By} yum shejs uLio} ayy

10 (Adoo ayym) euibLio
dulleylainsug g'g'g e
‘€29 0} Buipioooe )
Bo sjdweg ssjsep ayy Ul v

Jagquinu pioday Apoisnd
JO UlBYD SU} pI0OSY L'€C »

yeelee ‘9)e} ale suojjoe buimojjo]
uoijoasg ‘0’ UoISIon 9y} ainsug :uopeuawnd0g Apojsn)

spJodai s Apadold yym payuea os)y X G11°000LHSY JO uleyd eipsjy [ejusuuodiAug
ONIANIL o0V "'ON LN3JINND0Ad VI3 1D
(umou|

J) synsay §l sjdwes
(ulones o} uiened
‘Xd¥ ‘318 ‘Ayunpioddo
1esf-gl) :ejdwexa
se giduwies Jo asodingd e
o|qeoldde
Jlagqunu obien e
uonoes
sjuswiwo)/sjuswalinbay Y
“weaJ}s |10 |apnJo
8y} 0} psuinial aq ueo sjdwes
pue ‘salidxa pouad uonuslal
wnuwiuiw ayy ajep ‘qe| JOpusA

9|eo) egebuy yolianvy

Lc0e-L2-¥0 :3lvda

‘Sjuswaiinbai pasodwi 18yjo 1o siepiO 300

“ spuiad yim soueldwos sainsus pue pajuswalduwi buieq aJe

. 'S8inpaooid [osjuo) Apuenyd pue Ayend 10 epnio ‘0°S UOISIOA

21 °000/ISY pue jenuepy sainpadoid pue suweiboid Aiojeioqe],

0¥ UOISIBA €€ L 000.LISW 40 Sjuswadinbai jey) einsug
[ONIJoBIqQO douBWLIOLSH

XWg OHM  [OHE [O049 :3lIs

jenuepy seinpeooid pue sweiboid Aiojeioqe]

Appendix E-26



8)ZT0T60T0 palepdn

9l°¢ uondsg
0°E UOISIoA

cl'00LLISY

Z’e’l'zuondes oy

“1X81 Jewie 0} aiay MolD X uolsian €¢1°00LISN

(601.0-884S0 JequinN
wio-) wio4 Apoisny sidwes 10 apniD

Aojeloge| ay;

ur pamoj|o} pue sjgejiene (Z1"000.LISY)
JENUBJ S8INPa00Id [0J3U0D

Ayeno pue Ayenp 10 epniD, 8y} S|
ApojsnJ jo uieyj JIQ spnid

‘papJeds|p Jo paulejuiew
aq Jayye Aew Adoo mojeh
3y} pue [eulbuo ay} 3|l
uauy} ‘jeuibuio ayj jo uinjal
8y} 1un sa1dod mojjeh
p1ooay Apoisnd jo uieyn
lle Jo oy e UBJUIBIN f'€'C o
“1oyiebo)
wiio) pue ajdwes ay} deay
0} suelpoisno Buipssoons
wojul ‘Alessedau §j£cg e
‘Aued
ajqisuodsal ay} wolj
PaAI9oal 8q piNOYSs Lo}
au} jo Adoo o1uoa09e
ue uayi ‘jou j ‘e1e|dwiod
1 sisAjeue ayj aouo
UBIpO)SND 8y} 0} pauinial

ajeo) ePbuy yoliANy

bc0Z-L2-¥0 :31vd

‘Sjuswaiinbai pasoduwli 18yjo 1o siepiO JOJ

“spuued yum soueljduwiod sainsus pue pajuswsjdull buieq aie

. 'Sainpasoid jo,uo) Ayueny pue Auend IO 8pnid ‘0°S UOISIoA
21 °000/ISY pue enuep sainpsooid pue sweiboid Aiojeioqe,
0¥ UOISIBA €L 000/LISW 40 Sjuswalinbai jey) einsug

‘BAI0BlgO doueULIOLSH

XINg LOHM [0OJH8 [109 :4lIs

Jenueyy saeinpaooid pue sweiboid Aiojeioqe]

Appendix E-27



S)TT0C60TO paiepdn

‘Juswpedsp Auedoud sus

Buipuss ay} 03 ebed suym ay} jo Adoo

e xe} 1digoal aidwes uodn Ajejeipauwl
[IM ge| JoB3U0D Jo Alojeloqe| als syl ‘8
Juswdiys sidwes ayy jo Buisiape

ge| }0BJJUOD By} ‘sueaw snojjipadxa
ysow ay} Aq ‘Ajiou [jim (s)ejdwes e
Buipuss uswyedsp Auadoid ays syl p
“(suopesadQ

uey} Jayjo Ji) Joyeulbuo ayy Ag paulelal
pue spew Adoo e pue suonesadQ

8JIS 0} pspJemio} aq pjnoys jey; Adoo
poiuspjob ayj 4o} Jdaoxe ‘uoneulyssp
uodn spew uoinguisip pue ssjdules
ypm Buoje juss aq 0} SI WO} |BJ0) 8Y] D
‘sqe| 10BJJU0D

1o ‘Hg ‘INg ‘08 ‘HM 8u} 0} Juss sajdwes
Aue Auedwoooe o} s wos 8y 'q
‘g|dwes e 109|090

oym saiped Jayjo Jo (Budwes Jes A

-0l 1o} 1sijeioads suoljeiado JonoyIom
Jo Josuibus uiaAed) suonelado ayis

SE UOOS SB JNo pajjl} 8 0} SI WIoj ay] e
‘wuoj 108lgns ey9|dwod 0} Alesseosu Jou
sI )1 (9} "¢ 93s) SOWSOD O pepiodal
S| Mojeq padinbai uonjeuliojul §| 810N

9jeog epbuy yoLianvy

120c-22-¥0 :3iva

‘Sjuswaiinbai pasodwll 18yjo 1o sispiO 300

‘“ spuuad yim eouelidwiod sainsus pue pajuswsiduwil buleq aie

. 'S8INPB20I- [0,Ju0D Ajpuend pue Ajend (IO 8pnid ‘0°S UOISIoA
21 000/ISY pue . jenuepy Seinpadoid pue suieiboid Aiojeioqe,

0¥ UOISIBA £E L 000/ISW 4O Sjuswaiinbau jeyj ainsuyg
‘aA1jo8lqO soueLLIOLIB

XINg OHM [OHG [O909 :3ls

jenueyy seinpeooid pue sweiboid Aiojeioqe]

Appendix E-28



3ZT0C60TO Patepdn

¢layesiay) Ajjenuue pue asn [eniul
99 UoHO8S ‘O alojeq piepuels Arewnd sjqesoel) | SIN
X UOISIBA €E1°00ZISIN e jsuiebe payiyeo SIBPWoWIBY ] aly 2l
$,9sn |eljiul alojaq
JojpwolpAy payiueo | SIN piepuess |
'9 Uo1oas ‘0¥ Aewud e o3 uostiedwod AQ palliaA pue b
ssao0.d uoneuqied jenuue 319N dY} ybnouy) suog X UOISJIBA €E1°00LISIN abewep Jo} pauiwexs SISJBWOIPAH aly
¢ Bo| eoueldde Aiojeioge|
8y} ul Ajiep psjuswnoop salnjesadwa)
pue sisloWwowlsy} PaIjiUad s|gesdel} | 0}
€9 uondss 0y LSIN Buisn Aq paiojuow Sicreqnoul
"IX8] 18jus 0} alay MouD X uolsian €€1°00LISIN | pue sIojeisbijal "SUIeq 1ojem ‘SUSAO aly
¢Mooq Boj eoueusiuiew s Alojeioge| syl )
2°9 uonoes ‘0¥ Ul papJod8l pue SYuow g AIaAs payoayd 6
"IX21 J2us 01 alay MouD X uoISIaA €€1°00LISIN pue paje.qies Siopadid onewony aly
¢Mooq Boj souejeq s Alojeloge] )
1’0 UOID8S ‘0 By} Ul pajuswnoop pue pajou Jybiem 8
IX8} Jajus 01 alay MouD X UoISIeA €€1°00LISIN panesqo, pue Jyblam anly, sy} s|
¢pasn buieq si @ouejeg [eonkjeuy
ue uaym Ajrep pawuopad ‘syybrom )
1'Q Uoi0esg ‘0'v «l» SSEJD JO s e Buisn 1saJ9jul 0 abuel L
“X81 Jewus 01 a1ey olD X uolsien €€1°00ZISN By} Ul ‘S)08Yd UonieIqgIED SUiIN0I aly
SUOIIBOIHIISD UOHEIQIED By e
¢ yooqbo| Alojeloqe| .
weJsboud |Nd pue g uonoss ‘O Ul paulejuiew ejep uoljeiqied aly e 9
JouIged SpJooal uole.qi[ed J 19N Sy} Ul Jdoy os|y X uolsJen £¢1°00.LISIN uoneiqifed

Appendix E-29

‘Sjuswaiinbas pasodulr 18yjo 1o sispiO JOd

‘ spiued yum soueldwod sainsus pue pajuswejdwi buieq aie

. 'S@inpaooid jouo) Auend pue Ayend IO 8pnid ‘0 UOISION
21 °000/ISY pue enueyy seinpadoid pue sweiboid Aiojeioge],

9jeo elebuy yolianv

0°F UOISIBA £E1L°000/ISW 40 Sjuswialinbal jey) ainsu3g

Le0zg-L2-¥0 :31lva ‘anjoalqO soueuLIOLIB

XING OHM [OHg [19089 :3lis

jenueyy sainpeooid pue suweiboid Aiojeioqe]




321026010 pPaiepdn

popJodal st 8iep uoljelidxa pue
ajep sy} aoiAuss ojul padeid pue
psuado S| JoUulejuod au} aouQ e
¢Moogbo) sjeudoldde
8y} Ul papJoodal ajep uonelidxs
pue ‘Jequinu jo| ‘ainjoejnuewl
‘OWeu [euUSjeW By} S| e
¢Mooq 6o
ojeudoidde sy ojul pajuswinoop
pue |8ge| Jeuleuod 1o aj31o0q
8y} uo uapum 1disoal Jo Bje(q e
‘paysidwioooe
suoyoe Buimoj|oj a8y} ate Alojeioge|
8y} OJul paAIeDal ale sjuabeal 1o
‘s|elslew ‘sjeoiwsyd ‘splepuels Usypp

€'6 U0IO8S 0y STVOINIHD
'1X8} Jeus 0 alsy »ol0 X uoisian ¢g1'00LISN ANV SINIOVIN 'SAYVANVLS | Gl
¢00.000LMSIN

UOIIoNJISUl YJOM JUaLIND 3y}
Ulim 8douUBploddE. Ul spiodal sjelidoidde

6°0 UoIPes 0¥ 8y} Ul paplooal ale SaljIAIDEe uoneidies
X UOISISA €€1°00LISN wswdinba pue sjuswnisy| ||y vl
(H-8v1

uoneolignd [e1pads LY 10 pEf Jeinoui)

DEGN) SPJEPUE]S \ SSE|D O} WIoJU0D
/"9 uonoes ‘0'y 10/ SSE|D Sk pajel sjuswainsesw
“IX8} J81U8 0] aisy I X UOISIOA €€ 1°00ZISIN | OLISWN|OA Jof pasn SIBAA OISWN[OA 8y | '€l

‘Sjuswalinbal pasodwi Jeyjo o sispiO 30d
“ spued yim eoueljdwos seinsus pue poajuswsiduwi Bureq ele
ajeo) ejebuy :HOLIANY | . ‘S8INPB20IH [043U0D Ajpuenyd pue Aend IO 8pniD ‘0°S UOISISA
21 °000/ISY pue jenuep seinpedoid pue suweiboid Aiojeioqe,

0t UOISIOA £EL°000/ISW 40 Sjuswiaiinbal jey) ainsu3g
1202-22-v0 :3Lvd ‘eNIjoslqO eoueLLIOLIB

Xing LIHM D HE  [J08 -3ls jenueyy sainpeooid pue sweiboid Aiojeioqe]

Appendix E-30



3471026070 Pa1epdn

#'€°01 UolOdS 0¥ ¢pajnpuod Buiaq Aiojuaaul
UOISIBA €€1°00LISN a1sem AJYUOW JO SoUBPIAS I8} S| | 22
- ‘n ¢, wiioy uoijoadsul
cmoWLomw, cmo_ﬁmw 0¥ a)sem Apj@am ayj uo uoloadsu;
18} 1ojus 01 alay MouD X : €L'00ZIS 91SEM A[poom JO 9oUapIAG BIBUL S| | Lz
¢3ll SASs 8y} ulyum siseq
Auepenb e uo pajepdn Adoo sy si pue
L'€°0L uondes ‘0 | ‘el SAS Aiojeloge] yim pajy pue pajuld
UOISIOA €€1L°00LISIN Rdoo e pue juswpedsp H¥9Sg sys
"IX81 Jajus 01 assy MolD X oy} o} papinoid Alojusaul [eoiwsyd syl s| | 0z
L'€°0l uooss ‘0¥ ¢uoleoso| pue adAy ssuiejuod ‘ssijuenb
"1X81 Jajua 01 atsy MolD X uoIsJeA €€1°00ZISIN ayy 1s1] Auojusaul [eojwayo sy} seoq | ‘61
¢ Auspenb pejeidwon (Aiojeloqe)
ay} 01 .sbuojaq, 1ey; Alojeloge] ey
1'€°0] uoI0as ‘0 Aqg 10 Ul pasn 1o pue palC]s S|edIwayo
“IXe1 Jajus 01 aley MoID X UOISIOA €E€1°00LISIN jle Bunsiy) Aiojusaul eolweyo e s| | ‘gl
FEICTISET
urewal o} Aijus j081100Ul 8Y) sjwLad jey)
1"L'0} uonoss ‘0 Jsuuew e Ul psjep pue pajelyiui ‘eouo
"IX8} Jajus 0} 818y MoIID X uoISIan €€1°00LISIN ybnouy) pessoio saujus snosuold 8y | /L
¢ Sishleue s|geoidde ayy
Aq pejep pue pajeniul ‘sebed pasequinu
Kjlenusnbas yim yoogsiou punog
L'L'0} uooas ‘0 B Ul MUl Ul papJodal ejep Alojeloge sj
X8} J8lue 01 ausy XolD X uoisian £¢1"00LISIN NOILVININNDOA | 9l
¢Mooqboj ejeudoidde
9y} Ul puUE [2ge| Jaulejuod sy} uo

Appendix E-31

‘Sjuswalinbal pasodwi 18yjo 1o siepiO 30dJ
“ spued yim eoueljdwos seinsus pue pajuswalduil Bureq aie
ajeo) ejebuy :yOLIANY | . S&INPad0I- [o1ju0) Ajuenyd pue Aend 10 8pniD ‘0°S UOISISA
21 000.ISY pue jenuepy seinpesoid pue sweiboid Aiojeioqe],

0¥ UOISIBA €€ L 000.ISW 40 Sjuswalinbay jey) einsug

L20z-Lz-v0 :31vd 8Ao8lqO voueLLIOLIO

XINd OHM [OJHG [29 3lIS

[enuepy sainpeosoid pue sweiboid Aiojeioqe]




8)¢T0T60T0 parepdn

¢buyiop
9S00 pue Jiey Buo| suuo) e
¢uoydis e Buiuess Jo Buadid
JOJ UOIJONS Yjnowi @SN Jou o] e
¢suonesado
ge| 10} pasn ale Jey} sjisuain
Jo ‘asemsse|b ‘siojesabuyel
‘seale abelols
ul sabeisnaq Jo pooy Buiwnsuoo
Jo ‘Buypuey ‘Bulio}s ON e
¢ Seale asn Jo abelois
[BSIWBYD Ul pue Alojeioge)
8y} ui sondwsod BuiAjdde
Jo Bupjows ‘Bupyuup ‘Bunes oN e

v Xipuaddy
‘0¥ UoISIaA pamojjo} sajni |essusb
‘1Xel I9lus 01 atay MolD X €€1°00LISN ueld aualbAH [ediway) Buimojjoj syj 8ty | "Gz
¢leuuosiad Aiojeioge Joy syuswalinbal
Buiureny jeoidA | 1-1°L | @|qe}
ul paiijuepl se saljialoe Buiuiel) ouloads
1 UolO3S ‘0¥ ay} panieoal [puuosltad Alojeloge| aneH
X uolsien g1 °00LISN buiures] AlojeloqeT | ‘pg
¢C '€l UoIOSs Ul paiuspl se pasn
Z2’Sl uoijoes Oy juswdinb3 sAnjosjold Buimojjol sy S|
uolsian €¢1°00LISN ALINO3S
‘IXel Jslue 01 aisy MoI1D X ANV AL3dVS AJO1vHO8V1 | '€¢

"Sjuswaiinbai pasodwi 18yj0 1o siepiO 300
“ spued yum soueldwod sainsue pue psajuswaiduil buieq ale
sjeo) eRbUY HOLIANY | . S8INPB0IH [03u0D Apuend pue Ayend IO epnid ‘0 UOISIoA
21 000/ISY pue jenuejy sainpaooid pue sweiboid Aiojeioqe],

0% UOISIBA £EL°000/ISW 4O Sjuswoalinbal jey) einsug
L202-12-v0 :31vd ‘9A1)08lqO vourWIOLSH

XNg DHM  [1HE  [108 :3LIS [enuepy $8Inpsooid pue sweiboid Aiojeioge]

Appendix E-32



TTOTE0TO patepdn

[eoL}08|8 ‘slamoys ‘saysemahs
‘uawdinba Buiysinbuinxe ail{ e
"SuoIONIISIo
jo @al) pue ‘Aip ‘ues|o
1dey
ag ||eys S}ixe pue ‘so|Sie ‘SI00|{ e
¢asodind pspuajul s} 1o}
Ajuo uswdinba Aiojeloge| jle es e
48188} Jjius, wiopad jou
op ‘s|eoiwayo JO uoljejeyul pIoAy e
‘s|esiwayd
[IE U}IM JOBJUOD UIMS PIOAY
£ IUBIUBALOD WNWIUIW 8y} 8q
[leys azis Jaulejuod ay] ‘uoijeiado
Ajiep Joy Aressaosu sjunowe
9S0y} O} SEaJe YIOM Jayjo 4o Yyduaq
Q€| 3} Je P3I0]S S[EdIBYD JWIT
¢, SJUBAJOS UY}iIm ysem Jou
o(] "JOEJUOD [BOIWBYD JO 8dUE]SUl
Aue uodn Jeyem pue deos
UIM UDYS pasodxa Jo seale Usep\ e
¢[BJlWByO jey)
1o} SAS pue [8ge| 8y} pooistapun
pue peal sABY hOA [jun |[eoiwayo
Aue s|puey Jo asnjou oq e
¢Jsuoljels/sulejunoy ysemahs pue
‘S}IX® ‘siomoys ‘siaysinbuixs
811} JO UOHEDO| BY} MOUY| e

9jeo) ejebuy :yollanv

120¢-22-¥0 :3iva

‘Sjuswalinbai pasoduwii 1ayj30 1o siepiO 300

‘ spuad yum eoueljdwioo sainsus pue pajusuis/duiil bureq ale

. 'Sainpeooid jo4juo) Ajpuenyd pue Ayend IO epnio ‘0°S UOISIeA

21 000/ISY pue jenuepy Sainpadoid pue suweiboid Aiojeioqe,

0¥ UOISIBA €€ L 000/ISW 4O Sjuswalinbal jey) ainsus
‘anijpoelqo souewlioLisad

KNG OHM [OHG [O028 :3lis

jenuepy seinpaosoid pue sweiboid Aiojeioqe]

Appendix E-33



MZT0T60TO porepdn

¢llids pinbij o asesjal

Joden e jo aseo ul ‘uoiso|dxe

Jo au e asneds 0} ybnous Jeau

ale uoubi Jo $801N0S ou Jeyl yons

eaJe yiom sy} sbuelie ‘sjeoiweyo
s|gewwel) Yym Bupiom Usyppy e
siseq

jusnbayy pue oipouad e uo nok

aney o0} sbuelre ‘s|gissod jou J|

s|qissod Ji ease abelos [edlwayd
Jo AIOJBJIOGE] B Ul SUOIE YIOM JOASN e

pajonJisgoun

ulewsau |jeys juswdinba

AousBisws Jayjo pue ‘s}oeuuoosIp

3jeo) ejebuy yoLianvy

1202-12-v0 :3lvda

‘Sjuswalinbai pesoduwl 48y30 10 Si8piO FOd

‘ spiued yum eoueldwoo sainsus pue pajusiusiduwi bureq aue

« $8INP820.IH jonpu0D Appueny pue Ayend IO 8pniD ‘0°s UOISISA

Z1°000/ISV pue jenuejy saeinpadoid pue suweiboid Aiojeioqe,

0y UOISIBA €€ L 000.LISW 40 Sjuswalinbal jey) ainsug
“OAI08lqO voueLLIOLIS

XINg OHM [OHE [O9049 :31Is

jenuepy sainpsooid pue sweiboid AiojeioqeT

Appendix E-34



	2021 SER Cover Page Oosterling 
	Cover with added page
	Questionnaire and Table of Contents
	Executive Summary
	Section 1 Introduction
	Section 2 Compliance Summary
	Section 3 Environmental Management System and Sustainability
	Section 4 Environmental Radiological Program Information
	Section 5 Environmental Permits and Programs
	Section 6 Site Hydrology, Groundwater Monitoring, and Public Drinking Water Protection
	Section 7 Quality Assurance
	References
	 Appendix A1- Standards 
	 Appendix A2-Directives
	Appendix B- Policy 
	Appendix C-GW 
	Appendix D-Surface Water 
	Appendix E- Quality Assurance Audits
	Signatire page.pdf
	2021 SER Cover Page Oosterling 
	Cover with added page
	Questionnaire and Table of Contents
	Executive Summary
	Section 1 Introduction
	Section 2 Compliance Summary
	Section 3 Environmental Management System and Sustainability
	Section 4 Environmental Radiological Program Information
	Section 5 Environmental Permits and Programs
	Section 6 Site Hydrology, Groundwater Monitoring, and Public Drinking Water Protection
	Section 7 Quality Assurance
	References
	 Appendix A1- Standards 
	 Appendix A2-Directives
	Appendix B- Policy 
	Appendix C-GW 
	Appendix D-Surface Water 
	Appendix E- Quality Assurance Audits


		2022-09-29T13:52:51-0500
	Paul Oosterling


	Date2_af_date: 


