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Executive Summary

In Fiscal Year (FY) 2014, the United States Department of Energy/National Nuclear
Security Administration Los Alamos Field Office and Los Alamos National Security,
LLC Site-Wide Environmental Impact Statement (SWEIS) project office focused on
tracking and managing mitigation action commitments and reporting. Several of the
original mitigation action commitments have been completed and officially closed as
reported in the second revision of the 2008 Site-Wide Environmental Impact Statement for
the Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico
(DOE/EIS-0380) Mitigation Action Plan (DOE 2014a). This FY 2014 Mitigation Action
Plan Annual Report (MAPAR) reflects the status of, and the actions taken, for the
remaining mitigation action commitments.

Highlights for FY 2014 include the following:
e Completion and distribution of the FY 2013 SWEIS MAPAR (DOE 2014b)

¢ Completion and distribution of the Calendar Year 2012 SWEIS Yearbook in
December 2013 (LANL 2013a)

e Floodplain restoration and riparian habitat improvement in Sandia Canyon

e Publication of contaminant monitoring and biological resources management
reports and journal articles

e Numerous improvements in trail management at Los Alamos National
Laboratory, including new maps, a new trails website, and trail maintenance.

e Completion of deliverables that support annual mitigation action commitments

This FY 2014 MAPAR provides a summary of progress on mitigation action
commitments from October 2013 to September 2014. Appendix I, the SWEIS MAPAR
tracking log, is a snapshot of accomplishments; Appendix Il is the FY 2013 Dual Axis
Radiographic Hydrodynamic Test Facility MAPAR; Appendix III is the FY 2014 Trails
Management Plan MAPAR; and Appendix IV is the report: Field Validation of Predicted
Large Game Movement Corridors and Pinch Points at Los Alamos National Laboratory
(LANL 2014a).

vii
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1.0 Background

The first Record of Decision (ROD) for the 2008 Final Site-Wide Environmental Impact
Statement for Continued Operation of Los Alamos National Laboratory (DOE 2008a;

DOE 2008b) was published in September 2008. In January 2009, the 2008 Site-Wide
Environmental Impact Statement (SWEIS) Mitigation Action Plan (MAP) was finalized
and included outstanding 1999 SWEIS (DOE 1999) MAP commitments, continuing
mitigations from National Environmental Policy Act (NEPA) decisions made since the
1999 SWEIS, and those made in the September 2008 and June 2009 RODs for the 2008
SWEIS (DOE 2008a, 2009a). After the second SWEIS ROD was published in the Federal
Register, the United States (US) Department of Energy (DOE)/ National Nuclear
Security Administration (NNSA) Los Alamos Field Office (Field Office) issued a MAP
Addendum (DOE 2009b). The 2008 SWEIS MAP was revised in November 2010

(DOE 2010a) and will continue to be revised to reflect subsequent changes as necessary.
The 2008 SWEIS MAP was again revised during Fiscal Year (FY) 2014 (DOE 2014a) to
close out numerous mitigations that have been completed and to revise other
mitigations to make them more specific and measurable. Several of the original
mitigation action commitments have been completed and officially closed as reported in
the second revision of the 2008 SWEIS MAP (DOE 2014a). This FY 2014 Mitigation
Action Plan Annual Report (MAPAR; DOE 2014b) reflects the status of, and the actions
taken, for the remaining mitigation action commitments. This document is the sixth
MAPAR for the 2008 SWEIS.

All work performed at Los Alamos National Laboratory (LANL) must be evaluated for
environmental risk and all work performed to mitigate risk or meet contractual
environmental commitments is an element of the LANL Environmental Management
System (EMS) including the mitigations listed in this MAPAR. The LANL EMS is
independently third-party certified to the international standard for environmental
management systems: ISO 14001:2004. Environmental work is managed at LANL by
several different organizations and may include a wide range of programmatic, facility,
and support service resources and personnel. Risk evaluation and management is
distributed LANL-wide to directorates, each having an EMS point of contact to assist
implementation within their organizations. This collaborative, cooperative approach
has proven a successful model for ensuring that environmental management is focused,
responsive, and proactive. In 2015, any outstanding SWEIS MAP mitigations that have
not yet been incorporated into organizational Environmental Action Plans will be
integrated. The EMS point of contact for each directorate will be notified of mitigations
they are responsible for and given due dates for reporting their information to LANL
Environmental Stewardship Services (ENV-ES) NEPA personnel for incorporation into
the quarterly MAP Status Updates as well as the MAP Annual Report.
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The Integrated Review Tool (IRT) is the primary review tool used by Los Alamos
National Security, LLC (LANS) environmental subject matter experts (SMEs) to identify
environmental requirements applicable to an activity or project and to convey actions to
activity and project owners. The IRT is an entry portal that all new and modified
activity and project owners must use (LANL 2013) in order to identify applicable
environmental requirements early in activity and project planning. The project
requirements identification (PRID) system, excavation/fill/soil disturbance permit
identification (EXID) process, and site selection reviews are all accessible from within
the IRT. In addition, the IRT provides helpful gateway questions to activity/project
owners to guide them to the appropriate tool(s) needed to identify their environmental
requirements. For purposes of identifying environmental requirements for new and
modified activity, project owners must complete a PRID in order to assure the
applicable requirements are identified, AND that they are identified in a timely manner.
LANS environmental SMEs reviewed and provided comments and requirements for
123 PRIDs and 553 EXIDs in FY 2013. Less than 10 environmental issues occurred in FY
2013 for projects that utilized the IRT. This is a >98.5% success rate ensuring
environmental compliance for LANL projects. Project Leaders who do not use the IRT
are in violation of LANL policy. All environmental issues are evaluated and mitigations
put in place to prevent recurrence.

2.0 Mitigation Action Commitments

2.1 Dual-Axis Radiographic Hydrodynamic Test Facility Mitigation Action Plan
(Appendix II)

NEPA Driver:

The Dual-Axis Radiographic Hydrodynamic Test Facility Final Environmental Impact
Statement (EIS) Mitigation Action Plan (DARHT MAP; DOE 1996) requires a DARHT
MAPAR to be prepared as part of implementing the DARHT MAP. The DARHT
MAPAR provides a status of specific DARHT Facility operations-related mitigation
actions that have been implemented to fulfill DOE commitments under the DARHT EIS
ROD (DOE 1995). The FY 2013 DARHT MAPAR reflects 14 years of DARHT Facility
operations-related mitigation measures and action plans (Appendix II). The ROD for
the DARHT EIS states that DOE will develop and implement mitigation measures to
protect soils, water, biotic, and cultural resources potentially affected by the facility.
Appendix II, the DARHT MAPAR, covers progress on mitigation action commitments
for FY 2013 because in 2009 the Field Office requested that the DARHT MAPAR be
published as an appendix to this document.
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Mitigations:

1. Monitor contaminants by sampling soils, plants, mammals, birds, and road kills
at the facility and surrounding areas as well as at a control site away from the
DARHT Facility.

2. Site monitoring and evaluation will consist of periodic soil, water, and other
environmental analyses for solid, hazardous, mixed, and radioactive wastes.

3. Conduct annual Tribal tours of Nake’'muu and maintenance visits.

Actions Taken:

Data have been compiled, evaluated, and documented in the 2013 Annual Site
Environmental Report (ASER). The ASER was published and distributed on October 1,
2014 (LANL 2014b). Samples of soil and biota were collected during the summer
months and submitted for analysis of radionuclides, metals, high explosives, and/or
dioxin/furans. All data has been received and has been uploaded to the Intellus data
base. Also, bird populations, diversity and composition were evaluated over a 16-year
period.

Effectiveness of the Program and the Mitigations:

In FY 2014, there were no significant impacts from contaminants based on
measurements of soil and biota from DARHT operations. Also, data collected on bird
populations, diversity, and composition over a 16-year period show that bird
populations and diversity do not change over time, but the composition has changed
with differences in vegetation structure as a result of fire and insect activity.

Mitigation 1: Effective.
Mitigation 2: Effective.

Mitigation 3: Tours are conducted when requested.

Recommendation:

Tours of Nake’muu will continue to be arranged and conducted as necessary.
Maintenance visits of Nake’muu will also be conducted as necessary. The ENV-ES
Group will continue annual sampling at DARHT (Mitigations 1 and 2).

2.2 Trails MAPAR (Appendix III)
NEPA Driver:

In accordance with the 2003 Environmental Assessment for the Proposed Los Alamos
National Laboratory Trails Management Program (DOE 2003), LANS continues to
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implement a MAP and MAPAR for this environmental assessment (EA) through the
Trails Management Program.

Mitigations:

1.

G LN

Complete eligibility evaluations for historic trails under the National Historic
Preservation Act (NHPA) and identify additional environmental issues on trails
use.

Evaluate and manage trails to determine appropriate closures and/or restrictions.
Prepare a management plan for trails at LANL.

Support the use of volunteers for selected trails maintenance projects at LANL.

Plan, maintain, repair, and construct trails.

Actions Taken:

The Trails Working Group met nine times during FY 2014. Typically, Trails Working
Group attendees include SMEs from LANS and the Field Office, as well as
representatives from Los Alamos County, neighboring Pueblos, Bandelier National
Monument/the National Park Service, the Santa Fe National Forest; and local residents.

In FY 2014, the Trails Management Program addressed the following:

‘Issues surrounding the installation of new fences, gates, and kiosks at Technical

Areas (TAs) 70 and 71.
The security status of Los Alamos Canyon as it applies to reopening trails.

The recent listing of the Jemez Mountains Salamander as an endangered species
and its impact on trails use.

The Los Alamos County Otowi Well Booster and Pipeline Project and how it may
impact the Anniversary Trail.

Repair of the fences adjacent to Gate 9 on New Mexico State Road 4.

A presentation on trails and associated cultural resources was given at the
Pajarito Environmental Education Center on May 29, 2014.

A new trails website was created entitled “Taking Care of Our Trails”:
http://www.lanl.gov/community-environment/environmental-
stewardship/protection/trails/index.php.

The “Trails Management at LANL” brochure was revised and posted on the new
trails website.

Local geocaching points-of-contact were asked to inform fellow hobbyists that
these activities are not allowed at LANL and to remove existing geocaches.
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e Flagging and some fencing was removed along a section of the Powerline Point
Trail to allow people to hike through an area about a mile from the Gate 4
trailhead.

e A NEPA Review of the 2003 EA was performed and it was found that no update
or supplementation of the 2003 EA was recommended.

e Ground-truthing and updating of trail maps.

¢ Public outreach involving the rules of trail use for mountain bikers.

¢ (Closure of an unofficial mountain bike trail.

e Trail closures for safety and security reasons.

Trails in the TA-70/71 area were also surveyed for damage that might have been caused
by the September 2013 floods. While floodplains were considerably altered in some
places, there was little impact to trails in TA-70 or 71. Upgraded access and parking at
each of the TA-70 and 71 traitheads along New Mexico State Road 4 is currently on
hold. Details regarding FY 2014 implementation of the Trails MAP are provided in
Appendix III

Effectiveness of the Mitigations:

Mitigation 1: Effective and ongoing. Numerous activities were undertaken in FY 2014 to
manage archaeological sites near trails (see Appendix III, Section 3.3).

Mitigation 2: Effective and ongoing. Numerous activities were undertaken in FY 2014 to
manage trails (see Appendix III, Sections 3.1 and 3.3).

Mitigation 3: The actions associated with this mitigation have been integrated into the
revised Draft Cultural Resources Management Plan (CRMP) and future
work will continue under the CRMP once it is finalized. It is
recommended that this mitigation remain open until the CRMP is
finalized.

Mitigation 4: Not Effective. No volunteers were used for trail maintenance in FY 2014.

Mitigation 5: Not effective. Additional funding and staff are needed to conduct trail
maintenance for safety and to protect cultural and biological resources.

Recommendations:

Complete a LANL Trails Management Plan to include a strategy for Mitigation 1 and a
plan for trails maintenance (Mitigations 2, 4, and 5). Mitigation 3 will remain open until
the CRMP is finalized.
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2.3 Special Environmental Analysis

NEPA Driver:

Mitigations were identified in the Special Environmental Analysis for the Department of
Energy, National Nuclear Security Administration: Actions Taken in Response to the Cerro
Grande Fire at Los Alamos National Laboratory (DOE 2000a) to mitigate actions taken in
response to the Cerro Grande Fire. DOE/NNSA issued the Special Environmental
Analysis (SEA) in September 2000 pursuant to the Council on Environmental Quality
regulations implementing NEPA under emergency circumstances and regulatory
requirements to provide an analysis of the Cerro Grande Fire emergency fire
suppression, soil erosion, and flood control actions taken by DOE/NNSA and LANL
between May and November 2000. DOE/NNSA also identified mitigations for these
actions.

Mitigations:

1. Monitor biota and sediment contamination behind the Los Alamos Canyon Weir
and the Pajarito Canyon Flood Retention Structure (FRS) and report results in the
ASER.

2. Periodically remove sediment from the Los Alamos Canyon Weir based on
sedimentation rate and contamination accumulation rate.

Actions Taken:

Results for 2013 have been compiled, evaluated, and documented in the 2013 ASER
(LANL 2014b). Samples of small mammals and vegetation for radionuclides, metals,
and polychlorinated biphenyls (PCBs) were collected from the Los Alamos Canyon
Weir and from the Pajarito Canyon FRS during the summer months of 2014 and
submitted for analysis. In addition, a research paper entitled Polychlorinated Biphenyls in
Whole-Body Field Mice Collected Upgradient and Downgradient of a Sediment Retention
Structure in Los Alamos Canyon, Los Alamos National Laboratory, New Mexico, USA, was
published in the Journal of Environmental Protection (Fresquez 2014). Overall, the
reduction of PCBs in whole-body field mice from both sites over time was attributed, in
part, to sediment control practices.

A cleanout of sediment from behind the Los Alamos Canyon Weir was begun on

April 29, 2014 and lasted four weeks. The FY 2014 cleanout included removal of

7500 cubic yards of sediment from behind the weir. The removed sediment is being
stored in a former borrow pit approximately %4 mile upstream from the weir. Any
movement of sediment out of the borrow pit is unlikely. In the off chance that sediment
is moved out of the borrow pit, it will be retained behind the weir. Sometimes sediment
is removed from behind the weir and placed on the stream banks. The removed
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material is contoured back to the original slope, compacted with the movement of the
bulldozer, has a run-off berm along the toe of the slope, and is hydromulched with seed
applied to stabilize the sediment.

Effectiveness of the Mitigations:
Mitigation 1: Effective and ongoing.
Mitigation 2: Effective and ongoing.
Recommendations:

Biota and sediment sampling from behind the Los Alamos Canyon Weir and the
Pajarito Canyon FRS will continue annually. Additional cleanouts from behind these
structures will likely be required in FY 2015.

2.4 Flood and Sediment Retention Structures

NEPA Driver:

These mitigations are from the Environmental Assessment for the Proposed Future
Disposition of Certain Cerro Grande Fire Flood and Sediment Retention Structures at
Los Alamos National Laboratory, Los Alamos, New Mexico (DOE 2002).

Mitigations:
1. Annually monitor the FRS for structural integrity and safe operations until
removed.

2. Remove portions of the FRS in accordance with DOE/EA-1408 (DOE 2002).

3. Recycle demolition spoils from FRS decontamination, decommissioning, and
demolition (DD&D) as appropriate.

4. Leave an aboveground portion of the FRS equivalent to the dimensions of a low-
head weir to retain potentially contaminated sediments on LANL land.

5. Remove aboveground portions of the steel diversion wall below the FRS.

6. Recontour and reseed disturbed areas to protect surface water quality in
Pajarito Canyon after the FRS is removed.

Actions Taken:

The annual inspection of the Pajarito Canyon FRS was conducted May 20, 2014
(UI-RPT-003, R4). From the inspection report: “The main structure does not have any
obvious, significant structural deterioration and appears to be in good condition
considering the construction method used and expected structure longevity. No
corrective actions are recommended at this time.”
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Effectiveness of the Mitigation:
Mitigation 1: Effective. Annual inspections of the FRS will continue.

Mitigations 2-6: On hold pending removal of the FRS.

Recommendation:

It is recommended that the annual inspections of the FRS continue. The remaining
mitigations are on hold until Area G (TA-54) is ready for capping because the material
generated by the FRS removal could be used to partially cover Area G.

2.5 Outfall Reduction Initiative/Radioactive Liquid Waste Treatment Facility

NEPA Driver:

This mitigation stems from the 2008 SWEIS commitment related to outfall reduction as
specified in the 2009 ROD. The EA and a mitigated Finding of No Significant Impact
(FONSI) for the Sanitary Effluent Reclamation Facility Expansion (SERF-E) Project were
issued in August 2010 (DOE 2010b, c). The mitigation action commitments associated
with the 2010 mitigated FONSI (DOE 2010c) also addressed impacts to Sandia Canyon.
A biological assessment (BA) for the 2008 SWEIS (LANL 2006a) also contributed to the
development of this mitigation.

Mitigation:

1. All further actions affecting water flow volumes in Mortandad and Sandia
canyons will be assessed for positive and negative impacts.

Actions Taken:

Operation of the expanded Sanitary Effluent Reclamation Facility (SERF) commenced in
August 2012. The facility provides a blend of reclaimed effluent from the Sanitary
Wastewater System Plant and well water to cool the supercomputers housed in the
Nicholas Metropolis Center. Current estimates indicate that up to 110 million gallons of
water could be provided annually.

No cooling tower water blow down or SERF product water has been diverted from
Sandia Canyon. Therefore, no mitigations associated with hydrologic changes to the
S-2 reach of Sandia Canyon have been required. A study to determine how much water
is needed to maintain healthy wetlands in Sandia Canyon was completed in 2012. The
study examined acceptable flow reductions and intensity combined with corrective
actions to divert remaining flow to sufficiently maintain wetland viability and reduce
soil erosion.

Total discharges into Sandia Canyon from each of the three permitted outfalls have
decreased by 20% for 001, 40% for 03A027, and 24% for 03A199 compared with FY 2013.



FY 2014 SWEIS MAPAR

The Sanitary Waste Water System (SWWS) is sending less water to TA-03 since steam
condensate leaks into the SWWS collection system have been repaired. Prior to SERF,
treated effluent from the SWWS went straight to Outfall 001. Since SERF became
operational, some of the treated SWWS water is now also treated (a second time) at
SERF. SERF now provides quality make-up water (including some of the water from the
SWWS) for the cooling system at the Nicholas Metropolis Center. Because some SWWS
water is now being used for make-up water after being treated at SERF, there is now
less water going to Outfall 001 from the SWWS. The make-up water coming from SERF
contains lower silica than production well water; therefore, the cooling towers can
operate at higher cycles of concentration. Higher cycles of concentration result in less
blow-down water discharged to the environment through Outfall 03A027. Thus, total
discharges have been reduced compared to FY 2013.

Total discharges into Sandia Canyon from each of the three permitted outfalls for
FY 2014:

FY14 Outfall 001 Outfall 03A027 | Outfall 03A199
(gallons) (gallons) (gallons)
Oct-13 7,053,200 632,500 729,200
Nov-13 6,714,200 571,900 636,200
Dec-13 7,261,600 456,600 615,000
Q1 total 21,029,000 1,661,000 1,980,400
Jan-14 6,314,100 728,700 615,800
Feb-14 5,769,400 751,000 600,700
Mar-14 7,175,600 763,800 690,300
Q2 total . | 19,259,100 2,243,500 1,906,800
Apr-14 5,631,200 755,400 725,100
May-14 4,366,300 826,700 831,500
Jun-14 3,127,800 941,400 949,600
Q3 total 13,125,300 2,523,500 2,506,200
Jul-14 3,903,300 923,800 940,600
Aug-14 3,734,000 899,700 872,900
Sep-14 3,630,000 1,010,900 792,300
|Qitotal | 11267300 2834400 2605800

Yearly total flow data is also available in the ASER (LANL 2014b) and the annual
SWEIS Yearbook (LANL 2013a).
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DOE and LANS are committed to outfall reduction and the mitigation initiatives
associated with the Radioactive Liquid Waste Treatment Facility (RLWTF) Upgrade
Project. The RLTWF outfall into Mortandad Canyon is still permitted (under NPDES
Permit No. NM0028355) but there has been no discharge to the canyon since
November 2010. The Solar Evaporation Tanks (SET) portion was completed in
October 2012. Operation of the SET is anticipated with the approval of the State of
New Mexico groundwater permit expected in 2015.

Effectiveness of the Mitigation:

Mitigation 1: Effective; work will continue. The latest draft groundwater discharge
permit is scheduled for public comment in early Calendar Year 2015.

Recommendation:

As per LANS policy, ensure PRID system and EXIDs are completed for projects
potentially impacting canyons.

2.6 Off-Site Source Recovery Project

NEPA Driver:

This mitigation is derived from the 2008 ROD for the 2008 SWEIS (DOE 2008a, b).
Mitigation:

1. Institute controls on the quantities and methods of storing sealed sources
containing Cobalt-60 (©°Co), Iridium-192 (**’Ir), or Cesium-137 (**’Cs) to mitigate the
effects of potential accidents.

Actions Taken:

The LANL Off-Site Source Recovery Project does not currently accept sealed sources
containing ©“Co, *Ir, or ¥Cs, the sources for which mitigation measures were identified

in the 2008 SWEIS MAP (DOE 2010a).

Effectiveness of the Mitigation:

Mitigation 1: On hold.

Recommendation:

None at this time.

2.7 Sanitary Effluent Reclamation Facility Expansion

NEPA Driver:

This mitigation is derived from the MAP and FONSI (DOE 2010c) for the SERF
expansion project EA (DOE 2010b), and the 2008 SWEIS ROD (DOE 2008a).

10
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Mitigations:
1. Implement the SERF MAP.

a. Follow the LANL Threatened and Endangered (T&E) Species Habitat
Management Plan (HMP).

b. Use appropriate erosion and runoff controls.

c. Use best management practices (BMPs) for sensitive species and
migratory bird protection.

d. Revegetate disturbed areas.

e. Mitigate actions taken within the wetland of the S-2 reach through
wetland restoration or enhancement.

f. Follow wetland and floodplain BMPs.

g. Develop and use BMPs to prevent or lessen the movement of
contaminated silt from the wetlands.

h. Follow the LANL CRMP.

Actions Taken:

Construction of the expanded SERF is complete, and mitigations associated with 5-2
reach are also complete. A restoration project in FY 2014 was completed in a segment
of Sandia Canyon in Mexican Spotted Owl core habitat. This work had two phases.
Phase 1 included planting over 100 native cottonwood, willow, New Mexico olive,
and canyon grape plants along the stream channel. Phase 2 including the construction
of four small water impoundments using logs and rocks found near the stream
channel. The purpose of the restoration work was to increase the health and vigor of
the riparian habitat in this area. This in turn will create a larger prey base for the
Mexican Spotted Owl. The riparian restoration will be examined in the summer of
2015 to determine how effective the action was, looking at how many of the potted
trees/shrubs survived and whether the water impoundments created habitat diversity.

A new avian monitoring project was started in FY 2014 in the Sandia wetlands. This
project is following a specific protocol called Monitoring Avian Productivity and
Survivorship (MAPS). The MAPS protocol is a program in the Institute for Bird
Populations and is used by thousands of operators across North America. After a
minimum of five years of data collection, results can be compared to regional and
national trends generated by this protocol allowing inferences to be made about the
avian population health at this site. The avian monitoring was successfully
implemented in its first year and operated according to the protocols. Population
indices will be developed after four to five years of data collection following this
methodology.
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Effectiveness of the Mitigation:

Mitigation 1: Effective and complete.

Recommendation:
Formally close out this mitigation through the Field Office.
2.8 Wildland Fire Management Plan

NEPA Driver:

These mitigations are derived from the Environmental Assessment for the Wildfire Hazard
Reduction and Forest Health Improvement Program at Los Alamos National Laboratory

(DOE 2000b), the 2008 SWEIS and SWEIS MAP, DOE’s Wildland Fire Management
Program (DOE 2004), and the 2001 Federal Wildland Fire Management Policy and
Implementing Actions (DOE Order 450.1A; DOE 2008c).

Mitigations:

1. Implement a wildland fire management plan with an adequately funded
ongoing program.

2. Continue to further reduce wildfire risks by shipping legacy transuranic (TRU)
waste, currently stored in the TA-54 domes, to the Waste Isolation Pilot Plant

(WIPP) (3706 Campaign).

Actions Taken:

LANS implements a strategic Wildland Fire Management Plan through the LANL
Wildland Fire Annual Operations Plan. In FY 2014, 15 key milestones were part of the
Annual Operations Plan currently on track for completion. Inspection schedules were
developed and coordinated with Facility Operations Directors to ensure road
maintenance and repairs are completed. Fire Roads pre-season readiness review and
inspection confirming road inspection schedules were completed. LANL heavy
equipment was verified in place and operationally ready through a TA-49 Interagency
Fire Base Readiness Review. Fire personnel expected to respond to a fire line received
annual equivalency training. Coordination with Los Alamos County protocol, assets,
and responsibilities was performed for wildland fire response on LANL property. Sand
table exercises were conducted with key LANL fire management staff and responding
agencies prior to the start of the Wildland fire season.

Work packages were developed identifying at least 400 acres for fuels treatment. These
work packages include PRID, treatment prescription, maps, and detailed work
descriptions. Monthly Fuel Prescription Inspection reports for firing sites were
submitted. Web-based comprehensive wildland fire management tools were developed
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and improved for faster incident preparedness, complex risk assessment, fire potential
forecasting, analysis of Time Until Fire Arrival, improved reference document
accessibility, risk-based prioritization for fuel treatments and improved interagency
communications.

In addition, Incident Response Plans were developed for LANL firing sites to improve
communication about LANL site hazards and implementation of fire suppression
activities. Wildland fire danger awareness was publicized through a public information
program, including the development of new web-based tools and technologies for fire
risk and behavior analysis, and preparedness activities. In addition, approximately

300 acres of Defensible Space/Urban Interface treatments have been completed for 2014
in compliance with Wildland Urban Interface prescription standards. Key milestones
for FY 2015 have been submitted to the DOE Field Office.

To reduce wildfire risks, shipments of TRU waste to WIPP continued into the middle of
FY 2014. To date, 3,227.7 cubic meters of TRU waste have been shipped off-site as part
of the 3706 Campaign. Shipments of TRU waste to WIPP were put on hold in the
summer of 2014. Shipping operations were curtailed on February 5, 2014, due to an
underground vehicle fire and subsequent radiological release on February 14, 2014. All
off-site shipments of TRU waste will remain curtailed until WIPP reopens.

Effectiveness of the Mitigations:

Mitigation 1: Effective and ongoing. This mitigation results in the creation of defensible
space, and removes excess fuel from LANL property.

Mitigation 2: On hold until the WIPP facility is operational.

Recommendation:

Continue to implement the annual plans to mitigate wildfire risks and continue
shipments of waste to WIPP once the facility reopens.

2.9 Site-Wide Environmental Impact Statement Biological Assessment

NEPA Driver:

These mitigations are derived from the BA for the 2008 SWEIS (LANL 2006a). The
LANL Threatened and Endangered Species Habitat Management Plan for Los Alamos National
Laboratory (LANL 2014c) provides a management strategy for the protection of T&E
species and their habitats on LANL property. The T&E Species HMP provides guidance
for what, when, and where different types of activities are allowed without further
review by the US Fish and Wildlife Service (USFWS). If T&E Species HMP requirements
cannot be followed by project personnel, a BA must be prepared. Pursuant to Section 7
of the Endangered Species Act (ESA), 16 U.S.C. § 1536(a)(2), a BA is used to determine
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and document whether a proposed activity is likely to adversely affect listed species,
proposed species, or designated critical habitat. BAs account for the direct, indirect, and
cumulative effects on T&E species from construction and operation of projects at LANL
that cannot operate within the T&E Species HMP guidelines.

Mitigations:

1. Evaluate, through the PRID system, the use of span bridges instead of land
bridges in areas that cross canyons in T&E species habitats to reduce
environmental impacts (land bridge proposals will require USFWS consultation
under the ESA).

2. Implement all reasonable and prudent measures in the BA through the PRID
system and implementation of the T&E Species HMP (LANL 2014c).

Actions Taken:

A Floodplain Assessment for the proposed parking lot easement in Los Alamos Canyon
was prepared and submitted to the Field Office. Another draft Floodplain Assessment
for the sediment traps in Mortandad Canyon was submitted to the Field Office but was
later determined to be unnecessary by Los Alamos Field Office legal counsel.

A presentation on biological resources management was given at the Accord Pueblos
meeting at the request of the Field Office. Another similar presentation was given to the
EMS Core team and several wildlife safety presentations were given at LANL.
Additionally, training was provided by the New Mexico Avian Protection Working
Group as part of the Mortandad corrective actions. The course covered how to reduce
and eliminate avian electrocutions on power lines. It was attended by personnel from
the LANL Utilities Group, the LANL Maintenance and Site Services Group, the LANL
ENV-ES Group, Deployed Environmental Professionals, Los Alamos County utilities,
and Bandelier National Monument.

LANS staff completed histories of T&E species surveys at LANL and the data were
incorporated into the 2013 ASER (LANL 2014b). On March 3, 2013, a number of large
mature Ponderosa Pine trees were cut during the installation of a power line into
Mortandad Canyon. The area where this incident occurred was in occupied Mexican
Spotted Owl core habitat. Under the LANL HMP, trees larger than 9 inches diameter at
4.5 feet above the ground are restricted from removal in core habitat. This incident
resulted in a notification to the USFWS. A causal analysis was performed and it was
determined that human error was the primary cause of this incident due to a
misinterpretation of compliance requirements between the environmental SME and the
organization performing the work. The following four mitigations were developed by
ENV-ES biologists with input from the Field Office and the USFWS:
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1. Install bird guard power poles around the two occupied Mexican Spotted Owl
nests at LANL.

2. Require LANL utilities employees to attend training of bird guarding power
poles.

3. Restore riparian habitat in Sandia Canyon.

4. Clean up and fence off the mesa top directly above a Mexican Spotted Owl
nesting site below Sigma Mesa.

A work plan for corrective actions was prepared and is being implemented as a result of
T&E Species HMP violations in Mortandad Canyon. The two occupied owl territories
were visited to determine nest success. Nest success was not confirmed for either
territory. The failure this year is likely due to the unusually cold weather in May when
the chicks would have been most vulnerable. There were several nests in the avian
nestbox network that failed in May across the site due to cold weather and it is logical
to assume the same happened for the owls. LANL operations most likely did not play a
role since operations around the Mortandad owls have not changed, both mesa tops
around the nest site are developed, and there are no operations around the Threemile
Canyon nest. The Sensitive Species Best Management Practices Source Document was
updated and finalized in June (LANL 2014d). This management document specifies
how state-listed and other sensitive species not on the federal endangered species list
are managed at LANL.

Effectiveness of the Mitigations:

Mitigations 1 and 2: Implemented through the PRID program and the T&E Species HMP.

Recommendation:

Continue to implement Mitigations 1 and 2 through the PRID program and the T&E
Species HMP. Continue to raise awareness and improve procedures across the
institution to prevent environmental incidents.

2.10 Biological Resources Management Plan

NEPA Driver:

The commitment to create and maintain a Biological Resources Management Plan
(BRMP) is derived from the 2008 SWEIS ROD. The Biological Resources Management Plan
for Los Alamos National Laboratory (LANL 2007) outlines the commitment by LANS to
conduct site operations using processes that minimize risks to mission implementation
and biological resources. The BRMP is implemented annually.
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Mitigation:
1. Implement the BRMP (LANL 2007).
(The BRMP addresses LANS’s commitment to conduct site operations using
processes that minimize risk to both mission implementation and biological
resources. The BRMP describes objectives, strategies, and actions that fulfill the
following goals: ‘
a) Mission Support: Ensure and facilitate compliance with biological
resource laws and regulations.
b) Site Stewardship: Identify and mitigate adverse impacts on biological
resources.
¢) Regional Commitment: Meet responsibilities as a good neighbor and
trustee of natural resources.

Actions Taken:

LANS biologists submitted the LANL nomination application for the 2014 Presidential
Migratory Bird Federal Stewardship Award to DOE Headquarters and received an
“Honorable Mention.”

LANS biologists completed the annual winter bird surveys, updated the Jemez
Mountains Salamander site plan at the completion of the section 7 consultations to
incorporate into the T&E Species HMP, installed seasonal road barriers into core habitat
for the Mexican Spotted Owl during its breeding season, updated the T&E Species
HMP, and began Mexican Spotted Owl annual surveys.

The following reports were prepared and submitted in FY 2014.
e Avian Monitoring at the TA-36 Minie Site, TA-39 Point 6, and TA-16 Burn Grounds
(LANL 2014e)

» Los Alamos National Laboratory Fall Avian Migration Monitoring Report 2010-2013
(LANL 2014f)

o Threatened and Endangered Species Habitat Management Plan for Los Alamos National
Laboratory (LANL 2014c)

e Sensitive Species Best Management Practices Source Document (Updated June 2014)
(LANL 2014d)

o Field Validation of Predicted Large Game Movement Corridors and Pinch Points at
Los Alamos National Laboratory (LANL 2014a) (Appendix IV)

All four wildlife-related Institutional Animal Care and Use Committee protocols were
updated due to an upcoming site visit by the national oversight organization,
Association for Assessment and Accreditation of Laboratory Animal Care International.
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Support activities were provided to the Bradbury Science Museum for the new
biological resources exhibit. An endangered species presentation was given at the
Environmental, Safety, and Health Division Seminar Series.

Additional FY 2014 work:
e Completed amphibian monitoring for chytridiomycosis infections.
e Conducted field visits for the Association for Assessment and Accreditation of

Laboratory Animal Care International site visit on July 11, 2014.

e Provided Wildlife Safety Briefings to the Institutional Worker Safety Security
Team and the Los Alamos Section of the American Society of Safety Engineers
Monthly Meeting.

e Developed a long-term collaboration with the Valles Caldera National Preserve
to allow LANL to maintain an off-site location for the avian nestbox monitoring

project.

e Performed Jemez Mountains Salamander surveys in three locations at LANL
following the new protocol.

¢ Completed avian monitoring projects at TA-15, the Sandia wetlands, the Pajarito
wetlands, and around firing sites.

e Published the open pipes Lessons Learned at LANL, Hazards to Birds from Open
Metal Pipes, in a peer-reviewed journal in September 2014 (Hathcock and Fair
2014). This paper was also highlighted nationally in a news release by the
American Bird Conservancy. '

e Completed Causal Analysis and Lessons Learned for the Mortandad tree felling
incident and submitted to the Field Office.

Effectiveness of the Mitigation:

Mitigation 1: Effective as a result of implementation of the BRMP, T&E Species HMP,
and use of the PRID program.

Recommendation:
Continue to implement the BRMP.
2.11 Cultural Resources Management Plan

NEPA Driver:

The commitment to create and maintain a CRMP is derived from the 2008 ROD for the
2008 SWEIS (DOE 2008b). The existing CRMP (LANL 2006b) was revised by LANS and
submitted to the New Mexico State Historic Preservation Office (SHPO) in May 2012
and resubmitted in July 2013 for review.
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Mitigation:
1. Implement CRMP (LANL 2006b).

(The CRMP defines the responsibilities, requirements, and methods of managing
cultural resources on LANL property. It provides an overview of the cultural
resources program, establishes a set of procedures for effective compliance with
historic preservation laws, addresses land-use constraints and flexibility, and
makes the public aware of the stewardship responsibilities and steps being taken
by the Field Office for managing the cultural heritage at LANL.)

Actions Taken:

In FY 2014, LANS cultural resource managers continued to support ongoing projects,
including public use of recreational trails in TAs 70 and 71, wildland fire fuels
mitigations, archaeological site fencing at Minie Firing Site, the Chromium
Groundwater Remediation Project, the Mortandad Sediment Trap Revitalization
project, support for a computer virtualization project for Nake’'muu, the fire road
maintenance project, the TA-51 legacy cleanup project, the Public Service Company of
New Mexico (PNM) RL transmission line maintenance and new structure project in
TAs 70 and 71, the Los Alamos County Wells Project, the security envelope
enhancements project, and many others. LANS cultural resources staff gave tours of the
archaeological sites Nake’muu and Tsirege for the Field Office, LANS student summer
program, the LANS Women’s Group, and the Taos Archaeological Society.

Historic building program work during FY 2014 included supporting the
decontamination and decommissioning (D&D) program on projects involving buildings
in TAs 8, 46, 49, and 60. Several damage assessments related to the September 13, 2013,
flooding event were conducted and planning for the revitalization of Casa 1 in TA-18
was undertaken. Progress was made on the long-term surveillance and maintenance for
historic buildings on the LANL preservation list, specifically the development of
historic building signage for 34 key buildings identified in the CRMP. In March of 2014,
a monument commemorating LANL’s early nuclear reactors was placed at the former
location of Omega Site in Los Alamos Canyon. Also in March, ENV-ES staff facilitated
an inspection visit by SHPO staff members to two historic properties (TA-14-6 and
TA-8-20) that have been or will be the subject of formal Section 106 consultation. In
February, ENV-ES historic buildings staff participated in a peer exchange with
Lawrence Livermore National Laboratory environmental staff and toured historic
buildings, archives, and artifact collections areas at Livermore. Historic buildings staff
gave tours or briefings for Chris Godsick, Federal Facilities Task Force, National
Conference of State Historic Preservation Officers, Nevada and Los Alamos Field
Offices, Associated Press Board of Directors, and Bill Gates.
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Effectiveness of the Mitigation:

Mitigation 1: Effective when the PRID program is used.

Recommendations:
Continue to implement the CRMP.

2.12 Commitments to Santa Clara Pueblo

NEPA Driver:

The commitments to Santa Clara Pueblo are derived from the 2008 SWEIS MAP
(DOE 2010a) and the 2008 ROD for the LANL SWEIS (DOE 2008b).

Mitigation:

1. The NNSA will continue its efforts to support the Pueblo and other tribal entities
in matters of human health, and will participate in various intergovernmental
cooperative efforts to protect indigenous practices and locations of concerns. The
NNSA will conduct government-to-government consultation with the Pueblo
and other tribal entities to incorporate these matters into the MAP.

Actions Taken:

The Field Office continues consultations with Santa Clara Pueblo to develop a mutually
acceptable plan to address specific environmental justice and human health concerns
and issues identified by Santa Clara Pueblo during the SWEIS process. NNSA provided
Santa Clara Pueblo financial and technical assistance during the last quarter of FY 2010
to commence work on a Santa Clara Pueblo specific risk assessment plan, which would
include specific tasks with timelines, and identify resources to implement this plan.
Santa Clara Pueblo advised the Field Office of data acquisition problems during

FY 2011, and the Field Office conducted meetings to try to address them. A draft plan
on environmental justice and human health concerns and issues was submitted to the
NNSA for review and comment during the first quarter of FY 2013. With technical input
from the Field Office and LANS SMEs, the Santa Clara Pueblo Office of Environmental
Affairs provided revisions to a second draft of a Santa Clara Pueblo Human Health Risk
Assessment (HHRA) proposal and DOE provided comments on the draft in 3Q FY 2014.

Effectiveness of the Mitigation:
Mitigation 1: Effective.

Recommendation:

The Field Office continues to provide support to Santa Clara Pueblo to develop a draft
plan for Tribal Council review.

19



FY 2014 SWEIS MAPAR

3.0 References

DOE 1995: U.S. Department of Energy, Dual-Axis Radiographic Hydrodynamic Test Facility
Final Environmental Impact Statement Record of Decision, DOE/EIS-0228,
Los Alamos, New Mexico.

DOE 1996. US Department of Energy, 1996. Dual-Axis Radiographic Hydrodynamic Test
Facility Final Environmental Impact Statement Mitigation Action Plan, DOE/EIS-
0228, Los Alamos, New Mexico.

DOE 1999. US Department of Energy, 1999. Site-Wide Environmental Impact Statement for
Continued Operation of the Los Alamos National Laboratory, Albuquerque
Operations Office, DOE/EIS-0238, Albuquerque, New Mexico.

DOE 2000a. US Department of Energy, 2000. Special Environmental Analysis for the
Department of Energy, National Nuclear Security Administration: Actions Taken in
Response to the Cerro Grande Fire at Los Alamos National Laboratory, Los Alamos,
New Mexico, DOE Los Alamos Area Office, DOE/SEA-03, Los Alamos, New

Mexico.

DOE 2000b. US Department of Energy, 2000. Environmental Assessment for the Wildfire
Hazard Reduction and Forest Health Improvement Program at Los Alamos National
Laboratory, Los Alamos, New Mexico, DOE Los Alamos Area Office, DOE/EA-1329,

Los Alamos, New Mexico.

DOE 2002. US Department of Energy, 2002. Environmental Assessment for the Proposed
Future Disposition of Certain Cerro Grande Fire Flood and Sediment Retention
Structures at Los Alamos National Laboratory, Los Alamos, New Mexico, Los Alamos
Area Office, DOE/EA-1408, Los Alamos, New Mexico.

DOE 2003. US Department of Energy, 2003. Environmental Assessment for the Proposed
Los Alamos National Laboratory Trails Management Program, Los Alamos,
New Mexico, Los Alamos Area Office, DOE/EA-1431, Los Alamos, New Mexico.

DOE 2004. US Department of Energy, 2004. Implementation Guide: Wildland Fire
Management Program, DOE G 450-1.4, Los Alamos, New Mexico.

DOE 2008a. US Department of Energy, 2008. Record of Decision: Site-Wide Environmental
Impact Statement for Continued Operation of Los Alamos National Laboratory in the
State of New Mexico, Federal Register, Volume 73, p. 55833. Washington, DC.
September 26, 2008.

DOE 2008b. US Department of Energy, 2008. Site-Wide Environmental Impact Statement
for Continued Operation of Los Alamos National Laboratory in the State of New Mexico,
Los Alamos Site Office, DOE/EIS-0380, Los Alamos, New Mexico.

20



FY 2014 SWEIS MAPAR

DOE 2008c. US Department of Energy, 2008. Order 450.1A, Environmental Protection
Program.

DOE 2009a. US Department of Energy, 2009. Record of Decision: Site-Wide Environmental
Impact Statement for Continued Operation of Los Alamos National Laboratory in the
State of New Mexico, Federal Register, Volume 74, p. 33232. Washington, DC.
September 26, 2008.

DOE 2009b. US Department of Energy, 2009. Addendum: 2008 Site-Wide Environmental
Impact Statement for the Continued Operation of Los Alamos National Laboratory
(DOE/EIS 0380) Mitigation Action Plan, Los Alamos Area Office, DOE/EIS-0380,
MAP 2008, Los Alamos, New Mexico.

DOE 2010a. US Department of Energy, 2010. MAP Revision 1: 2008 Site-Wide
Environmental Impact Statement for the Continued Operation of Los Alamos National
Laboratory (DOE/EIS 0380) Mitigation Action Plan, Los Alamos Area Office,
DOE/EIS-0380, MAP 2008, Los Alamos, New Mexico.

DOE 2010b. US Department of Energy, 2010. Final Environmental Assessment for the
Expansion of the Sanitary Effluent Reclamation Facility and Environmental Restoration
of Reach S-2 of Sandia Canyon at Los Alamos National Laboratory Los Alamos,

New Mexico, Los Alamos Area Office, DOE/EA-1736, Los Alamos, New Mexico.

DOE 2010c. US Department of Energy, 2010. Mitigated Finding of No Significant Impact:
Final Environmental Assessment for the Expansion of the Sanitary Effluent Reclamation
Facility and Environmental Restoration of Reach S-2 of Sandia Canyon at Los Alamos
National Laboratory Los Alamos, New Mexico, Los Alamos Area Office, DOE/EA-

1736, Los Alamos, New Mexico.

DOE 2014a. US Department of Energy, 2014. Site-Wide Environmental Impact Statement
Mitigation Action Plan, Revision 2, DOE/EIS-0380 Rev2 SWEIS MAP, LA-UR-14-

21597, Los Alamos, NM.

DOE 2014b. US Department of Energy, 2014. Fiscal Year 2013 Site-Wide Environmental
Impact Statement Mitigation Action Plan Annual Report, DOE/EIS-0380 MAPAR

2013, Los Alamos, New Mexico

Fresquez 2014. P.R. Fresquez, 2014. Polychlorinated Biphenyls in Whole-Body Field Mice
Collected Upgradient and Downgradient of a Sediment Retention Structure in
Los Alamos Canyon, Los Alamos National Laboratory, New Mexico, USA, Journal of
Environmental Protection, Vol. 5, No. 2, pp. 96-105, February 2014

(DOI: 10.4236/jep.2014.52013).

Hathcock and Fair 2014. C.D. Hathcock and Fair, ].M., 2014. Hazards to Birds from Open
Metal Pipes, Western North American Naturalist, Vol. 74, No. 2, pp. 228-230,
August 2014 (DOI: http://dx.doi.org/10.3398/064.074.0209).

21



FY 2014 SWEIS MAPAR

LANL 2006a. Los Alamos National Laboratory, 2006. Biological Assessment of the
Continued Operation of Los Alamos National Laboratory on Federally Listed Threatened
and Endangered Species, Los Alamos National Laboratory, Los Alamos, NM, LA-UR-
06-6679, Los Alamos, New Mexico.

LANL 2006b. Los Alamos National Laboratory, 2006. A Plan for the Management of the
Cultural Heritage at Los Alamos National Laboratory, New Mexico, LA-UR-04-8964,
Los Alamos, New Mexico.

LANL 2007. Los Alamos National Laboratory, 2007. Biological Resources Management
Plan for Los Alamos National Laboratory, LA-UR-07-2595, Los Alamos,
New Mexico.

LANL 2013a. Los Alamos National Laboratory, 2013. SWEIS Yearbook—2012 Comparison
of 2012 Data to Projections of the 2008 Site-Wide Environmental Impact Statement for
Continued Operation of Los Alamos National Laboratory, LA-UR-13-29469, issued
December 2013, Los Alamos, New Mexico

LANL 2013. Los Alamos National Laboratory, 2013. Program Description PD400
Environmental Protection issued February 2013, Los Alamos, New Mexico.

LANL 2014a. Los Alamos National Laboratory, 2014. Field Validation of Predicted Large
Game Movement Corridors and Pinch Points at Los Alamos National Laboratory,
LA-UR-14-28639, issued November 2014, Los Alamos, New Mexico.

LANL 2014b. Los Alamos National Laboratory, 2014. Los Alamos National Laboratory
2013 Annual Site Environmental Report, LA-UR-14-27564, issued September 2014,
Los Alamos, New Mexico.

LANL 2014c. Los Alamos National Laboratory, 2014. Threatened and Endangered Species
Habitat Management Plan for Los Alamos National Laboratory, LA-UR-14-21863,
Los Alamos, New Mexico.

LANL 2014d. Los Alamos National Laboratory, 2014. Sensitive Species Best Management
Practices Source Document (Updated June 2014), LA-UR-14-24597, Los Alamos,
New Mexico.

LANL 2014e. Los Alamos National Laboratory, 2014. Avian Monitoring at the TA-36
Minie Site, TA-39 Point 6, and TA-16 Burn Grounds, LA-UR-13-27825, Los Alamos,
New Mexico.

LANL 2014f. Los Alamos National Laboratory, 2014. Los Alamos National Laboratory Fall

Avian Migration Monitoring Report 2010-2013, LA-UR-14-21864, Los Alamos,
New Mexico.

22



FY 2014 SWEIS MAPAR

Appendix I
2008 Site-Wide Environmental Impact Statement
FY 2014 Mitigation Action Plan Annual Report

Tracking Log

Al-1



FY 2014 SWEIS MAPAR

This page intentionally left blank

Al-2



dno1s s3-ANA

‘Burrdures
[enuue anumuoD)

(stregyy requiy)
surexr8o1g
[erusuruIaA03 193Uy
pue 1a8euey
werdo1J SIN0say

[eImND) — DYIO PaTd
dnoro ga-ANA

-Aresssoou

Se SJISTA DURUUTEUL
pue pajsenbai se sinoy
1PNPUOD 0} ANUTIUOD)

dVIN STAMS 800T 3Y} OJUT SPUWIuro)) uoyeSyIn

€1V

“SURINJ/UIXOIp I0/pue ‘saatsordxa

431y ‘sTejaw ‘SapIpNUOIpeI JO SISATeue 10§
PaNTUIqNS pue SIHUOW IDUNUNS a Surmp
PS1I3[[00 31aM BJOIq PUE [10S JO sofdureg

‘papasu
SE PaONPUOD JIk S)ISTA SDURUSIUTRIA] "SIqL
ay Aq pajsenbai se payonpuod a1e simoj,

(9661 PO
‘8220-SI13/90Q)
SId LHIVA
105 IVIN

'S3)SEM JATIDEOIpRI

pue ‘paxiur ‘snopiezey ‘pIjos
10J S9SATeUe [EJUSUIUOIIAUD
IS0 pue ‘Iatem

‘Tros orpotrad Jo ISISU0d TIM
uoneneAd pue SUrIououI 3}1g

“Aoeg

LHIVA 3 woy Aeme

9115 JOJU0D B Je SE [[oM Se Seale
Surpunorms pue Ai[oey au je
S[[Y PEOI PUe ‘SpIIq ‘S[ewureur
‘syurerd ‘sros Surdures

Aq sjueUTUIRIUOD I0JTUOIA]

"saqLy} Ay

0} 3sa1eyun rernonaed jo are jewp
GI-V.L UNPIM S}IS 30IN0SII
[N {SIA 03 SeDWO

Tequ, 103 28uere (1294 € aduo
1se9] ye) Aqeorportad [im HOQ

dVIA
IHIvVATE

VJAN TNV SNOIAdI] JO UorHSueL],

Ayreg uoneSmIN 1RAUQq JuUn o))
UONEPUNDWODD i . *
ajqrsuodsay Hep 4 JO SSOUIANIYJY USNEL SHOIY VJdiaN uopPy uoneSHIN >doy,
"(PIOY-U0 I0 2ATO3JJOUL dXe SUId}I par ‘jusurasordurt 103 Kyruniroddo y3im aaTaa axe swEay Moj4 DAT)DaY)d ae SUId) UIDIN))
YL0Z A4 3077 Suppesr] YVIVIN STIMS 800T ‘T9IqeL

AVIVIN SITIMS F10C A4

3071 Suppel], §10z X4 AVIVIA STAMS I xipusddy




dnorn gg-ANE

‘uondajo1d 3dInosa1 pue
K3ayes 10§ sren ureyureuws
0} jye3s pue Surpuny
arenbape annboy

dnoio sg-ANA

*suonjezruedI0 1994UN[oA
Aq soueusiuTRWT

S[req} apnpur 0} 10T A4
105 uerd y1om axedarg

128eue

wrerdo1J piopue]
pue 19euey
wei801] $e0IN0sIy
fermmy - 3OO PRI

dnoro s3-ANA

‘pazifeul usaq
sey JIARLD A\ 20Uo

DYO PRt 3 ySnoryy
uogednnu no 3sorD)

133euey
werdo1] pIojpue]

- YO PR
dno1o g3-ANA

JuoN |

138euep
wre1301J S0IN0SAY

‘suonen[eAa
asap 105 A8a1ens e
doraaap o3 streny NV

Vv

‘rredar pue sduUEUSIUTEW JO paSU
UT 91 Spesy [T} PUe S[Iel] SNOISWnN

"ZT0T dun[ Ul paysT|qeIss JI0M s[ren
IINUNJOA 21 JUSWIARIZY [eUOHTINISU] MIN]

‘pazifeuy
ST JT 90UO JIARID Mau
A Ispun MUTIUOD

[[FM SI0M STy T,

"dIARID PasIaaL
OJUT PAEISHUT U] Sey uonedniur sny,

'SI98UeY JUSWINUOA] [FUOTIEN] Id[[dpuey
Aq parroned are s[re1y, ‘suosea1 uondajord
1ejIqeY pue AJLINdas 10§ PALINDO0 SIINSOD

Tren} Arezodurs) [e19Asg $10z Ad WL PIoY

arom sSumaawr dnoioy SUTYIOM S[Ted], SUIN

‘SIseq papasu

(€007 1das)

'S[TeI} IPNISsuUod
pue ‘1redsx “‘Urejurew ‘el g

"INV e spaloxd
SOUEUDIUTEW S[[e PIIIS[aSs 10§
SI931UmM[0A Jo asn s 310ddng

"INV ¥e sfren
107 sued yuswaBeuew s1edsig

"SUOTOLIISI 10/pure
samsop errdordde sunwuisiap
0} sfren} a8eurw pue sjenjeag

"9SN S[IRI} UO SINSSI
TRIUSUIUOIIAUS [RUOLIPPE

103 ue[J TUBWaSeUey -SE Ue Uo passasse ISNOd| Amuept pue yIHN 943 Iopun
[EIMIND = 30BJ0 PP | sprery e jo justadopasp are s3Ys [eINyND) $10Z Ad| pue (gooz "Sny)|  s[rexn ouoisny 107 suonen[esd
dnoin gg-ANH PUSWIWOI3Y | “SATSJJD ST uoneSnIN ur paurioy1ad a1om sjuswissasse oN | IEFI-VE/AOA AqiSye ayadwio)) | JWIA srerr e
Ae uonednr RAU(q pUETL A 0 ()
. UOHEPUWWO0IY] HESHIN UINe [ SUOIPY : e J sdog
ajqrsuodsay Jo SSauUlALPAYIY : VdiAN uonpOY uoneESnIN i

307 Suppei], 5107 Ad AVIVIN STAMS I xipuaddy

AVIVIN SIIMS 710 Ad




WA — 3340 PP
we1301] SUOIPY

"SI0 Ad Ul
paxmbar aq A1 (M

samsno)-sweidozrg| — STOUEIP [BUORIPPY
[EFUSUIUOIIAUY “papasu sk UML)
(WA) yuaweBeuen
AouaBiowyg
~ YO pRId

dnoxo s3-ANE

“Afremunre
Gurpdures anumuo))

SIv

(sadors ap1s s uo paderd pue paaows1
¢PA 0052) Tudy uT pa1mdd0 noues[)
"SJUSUITPAS Pajeuruejuod Afrenusjod
9ZI[Iqels 01 107 AJ U 9ouo pauriojiad sem
IID M\, UOAUR)) sowreyy SO 9yj JO Jnoues[D)

($10Z zanbsa1y) uonoaloig
TeIURUNIOIIAUY JO [ewInof au wl paysignd
SeM ‘S ‘01xXaN maN ‘AiojpioquT [puoysN
Sou]y S0 ‘UOAUDY) SOUD]Y SOT Ul JANIINIIG

U0LUIAY 1UIUIPIS v Jo JuspvaSumo(] puv
juarppa8dry parajjo) 2a1 prarg fipog-a10upm
ut sjhuaydig paypurioppfijoq ‘oded ypieasax
® ‘UOTJIppPE U ‘SISA[eUR I0] papiuqns

PpUe $L)Z JO SYIUOW IDUnUnS sy} Sunmp
S uoAue)) ojlrefe] Juf WL pUe IIDAL
UoAue)) SOy SO 3Y} WOIj pajdaf[od
3Iam sgDJ PUe ‘S[EIDW ‘SIPIPTIUOIPET 10§

(000z "1dag)

‘9)e1 Vo e[nuIndoe

UOTRUTUWBIUOD PUe 3jel
UOTIEIUSWIPAS UO PIseq I
UoAUe)) SOWey SO SU3 WOoIj
JUIWIPIS dA0WRI A[[EOIPOLIa ]

MASY 9y ur s3nsai y1oda:
pue Gy J uokue)) ojtrele ] auy
PUR II9 A\ UOAUERD) SOUTe[Y S0
3} PUIY2q UOTRUTURIU0D

ﬁOﬁMuwwm\r pue mﬁmgms Tewas wO mwﬁaﬁh—mm MO|<mm\mOD Juauwiipas pue ©l01q JOITUOIN dVIN VHdS €¢
Ayre uoyednt JI3A UULIUIIo
d UOLRPUIWU0IIY HESHIN ude L suonpy Ha e J aidog,
ajqisuodsay JO SSaUIAIPIPF . VJaN UoIPY uoneSHIN :
AVIVIN SIIMS $10Z A4

8071 8uppel], $102 X4 AVAVIA SIAMS I xipueddy




-9191dwod st
S 94 JO [EAOWDI U0
POPI3SaI PUe PaINOJUOd

OHHNAV -213q [[IM BaIY
uoISIAIg ANH
(OHHNAV)
suonerad( prezer]
Y31y pue respuN
I0] I01D9II(] 9IeI0SSY SUON
PYJO uoIsIAI]
-SIMIDEY [PUOHMASUL| "G U3 Jo suondadsuy
pue sanmn [enuue snunuo))
Hed UOHEPUIUW0IIY]
ajqisuodsay ‘

uonednIN
JO SSOUIAIPJJY

91V

‘paaowal
ST 2INONIIS USYM PIPIISAI 3q [[IM

UON

("1sanbaz
uodn ajqefreae 310dax uonoadsur jo Adon)

“paAouId1
ST Gy S 19k uokuey) ojrele
ur Lyrenb 1sjem a0eyInsg

13301d 03 seaze pagqIMysIp
P95 PUE INOJUC-3Y

‘S¥ A 9y moppq
T[eM UOISIIATD [99)S 33 JO
suoniod punoI8aroqe sAoWY

"PUBINV'1

U0 SJUSWITPAS PFeLIUIEIUC)
Arenusyod urejas oy

I19M PEIY-MO] € JO SUOISUSUIIP
alp 03 yusreArnba Gy1 9 Jo
uoniod punoi8asoqe ue saea]

‘areridoadde se g sug
wo] s[1ods UOTHIIOWdp A3y

"8071-VH/HOQ M 0uepIodde
ur Gy A jo suonzod saoway

‘paAowal [HUnN suorerado

"$10Z ‘0¢ A2 U0 paonpuod sem uogdadsur (zooz Snvy) ares pue AJ1893ul [eanonns
3se] Arenuue papadsut ST SYL|  80VI-VA/HOA| 10§ S3A 9 I0yruow Kfenuuy VASIA¥E
RAU( JUURIUNWO
uNe ], SUOPY X andog
VdiN uonOY uonE3RIN

807 3uppei] F10Z A4 AVIVIN STAMS I Xrpuaddy

AVdIVIN SIIMS F10C A4




LIV

(8007 1dag)
“eare au ur undaq sey Surioyuow STAMS
ueray yeyqey ueuedu saoxdur 03 U INVT 2%
Weans Ay Teau pIONOSUod SI3M SOOI 107 (JON 8002
pue s3o1 Sursn sjuswpunoduur 1oyem [[ewIs
1oy ‘sasodind uone103sar 103 PuUE (0102 "8nv)
Yyoral g-g 3 \PIM weans ayp Suore payuerd azom syueld|  9¢/1-VaA/A0d
parenosse suoneSyru ade13 uokued pue ‘DAI0 OIIXS MAN 10§ ISNO4
daav| yuswsidur o3 snunuod “MO[[IM ‘POOMUOII0D DATRU ()T 3940 pue JVIN AVIN 2935 sy yuswerdwy | 3-J9HS L€
"SjuapOE
_ renusiod jo spagga au ayeSnnu
dno1 uonanpay (800 1d3S) | 01 SD 1 10 “ILzg1 0D SuTUTEIUOD 1alo1g
JedI [ [PUOT}eLLIaU] SIAMS $301N0s pareas Sutioys K13A009yg
-uoneragioiduopN pue INV1 oW 3JO spoygawI pue sapruenb 201n0g
SunsaumBuy reapnN SUON uoN| 107 OV 00T 3P UO SJOIFU0D }mTysu] AS-FO 9°E
“1X3} uTewr
3} Ul G'7 UOTIDaG Ul pajuasaid st uoAue
& Sm ) w P 2 (600 Amf)
IpUEg 03 S9SIPYDSIP U0 UOT}eULIONT] g
A — O PRI . 10T Ad Wt uokued INVI9%| -sppedur saneSou pue sanmsod
(daav) sureaZo1g ‘suofued PEPUBHOIN 03 pasIeipsip Sem IS1BM ON| - 105 O 600C 10§ passasse aq [[Im suofued
[EJUSWIUOTIAUY 10} | Supyedur Apenusiod “Juourwod s1qnd 10§ no (29002 TNV eIPUEG PUR PEPURIION uonpPNpay
9)R1030311(] SIBID0SSY spsfoxd 10§ pasn a1e Apuazino st jrwrad 1ayem punoid yeiq syr, STAMS UT SSWM[0A MO[f I97EM N0
UOISIAI ANE | SQIXT/SARId 2rmsug '0T0Z Ut pansst [SNOJ PU® Vi S| 8002 9 10§ vel|  Bumdopje suonoe yny | /ALMTI §°€
STAMS Y3} ul pazA[euy sarnsesy uoneSnIp >ymnadg-paforg
Aypeg uonedn: 1PAUQ UL} IUTUWIO
od UOLEPUIWWOdIY N uaNe] suondYy ’ R J side]
aqisuodsay JO SS3UIANIIJIY VdiaN uondY uoneSuIN ;
AVIVIN SIIMS #10C Ad

3077 Suppei], 107 A4 AVIVIA SIAMS I Xipuaddy




dnoin s3-ANH "SUON

100} dT¥Ad W@
ur s1seq o1jads-poafoxd
© Uo passasse sI sedpriq

dnoin gg-ANH| ueds jo uorerspisuo)

‘suadoar

Ayoey a1 20U0 JdIM

daav| o1 siuswdrys swmsay

'SYSII IIPTIM
aednu o} suerd renuue |
Sunuawardunr snuguoy) |

WH-suonerad(
AousBiawyg

81V

‘padolaasp a1oMm UOAUR) PEPUEIIOIN UT
Burfray 991 JO J[NSAI B SE SUOHDE IATIILIO)
‘par9fduiod a1em TN V'] Je SA3AINS

sa1ads J29 ], JO SILIOISIH “PIIINPUOD

SeM UOTID9J01] URIAY U0 Sunurel],
"So[qaNJ PIOIDY pue suoneziuedio

TNV 0} USAIS 919M SUOTIRIUSSIL]

FI0C A U 90130 PIoTd 9 03 popTusuen
SIoM SJUBWISSASSY UTe[dpOO[] OMT

(eTT0Z INVTD)

dINH seadg 331,

INV'1 91 Jo uonejuawa[dur
pue ssanoxd maraai pafoxd
[euonmysur 3 ysnonp

Vg a\p ur sammseawt juapnad
pue s[qeuosear [[e Juaursdury

(vsa

AP I9PUN UOTIBINSUOD GMASN
axmbai [im stesodoid a8priq
pue[) spedurt [PIUSUIIOIAUS
0npal 0} sjeyIqey samads gL
UT SUOAUeD SS0ID Jey) sesIe Ul

(8900Z INV'D)
s98pLiq puey jo peajsur sa8priq
‘31ep 01 spalo1d Aue 105 saneUIS)E SIEMS ueds Jo asn s a3en[RAS vda
pariayaxd awp jou are so8priq uedg 800c ot 107 vV wISAS (I¥d ySnoryr, STAMS 1T1°E
(00T 22)
STAMS 800C
o 10§ IVIN (uBredure) 904€) ddIM
) 0} ‘SSWIOP FG-V 1 O3 Ul PIIOIS
ue
‘uSredure Qowﬁwoﬂuw Apua1md ‘a3seM T Loe8af
90.¢ 9\ Jo 1red se ajep 0} paddiys mEEoEEMEH Suiddrys Aq sysu1 a1ypim
Udaq aaRY 9)SeM NN JO (W £ /7€ pue L1704 90TPaI JSYHNY 0] NUTILOD)
‘padofaasp a1am sueq asuodssy jusppuy|  FUPWISeURI
“SJIoM UoneSnN S[oNy 10§ pagnuapt axam| S PUBIPTIM (ueid suoneiadp
saie (0 “parerdwod a1am sieds: pue [BIP3d T00C|  a1rg puelpipm Sup pajred mou
sdoUEUBIUTEW prOI 311 "pado[aAdp Usaq 00z "924q) st uerd sn :aj0N)) ‘weiSoxd uerg
aaey sarnpayps uondadsug “uonsdurod 1oy Arog Suro8uo papuny Aj9jenbape| yswafeuey
| 5pen uo Apusiind ueld suogeradp enuuy | jusweSeuRy ue 1M uerd juswsFeuewa a1y
aup jo jxed ‘ssuoysayrur £33 GT are 213YL|  AIPPIM FOA a1y pue[p[im e jusws[dw| PURIPTIM 6°€

sapIIqIsuodsay] Juswageuey 35I0SIY [EUOHNIIISUL

Ayreg

aiqisuodsay

uonye3nIN

uonepuamImOYy| CEEN YN ST |

upe, sUoRIY

AU
VJdAN

uWHUIWO))
uoROy uone3nIy

srdogy,

8077 uppely, $10Z X4 IVAVIA SIIMS I xipuaddy

AVIVY W SITIMS ¥10C A4




1o3euey wieidorg
$30IN0s3Y [ed130[01g

— 0O PRI

671V

‘sA3AINS ISpUBIR[EG SUTBJUNOIA ZoWs[
paronpuo) aford Surroyruowr xogisau
URIAE 3} 10§ LOT}eDO[ 9}IS-JJO Ue UTejurewt
01 TN'V'] MO[€ 0} 2AIS31J [EUOTIEN
BISPIED) SI[[EA OB WM UOT}RIOqR][0D
wr13)-8uo] e padoaaa(] ‘paysiqnd azom
S90IM0sa1 1ed130[01q FIMm Suresp sjrodsr
INVT Ino4 'SA3AINS [enuue (MO panodg
UedIXIN uedaq pue ‘JINH soads g3 1
a3 pajepdn ‘uosess Surpaaiq sy Suunp
MO panodg uedIXay 9y 10§ jenqey

910D OJUY SIDLLIE( PROI [EUOSES PI[e)Sul
‘INH semadg g1, a3 ojun ayerodioour
0 SUOTEITNSUOD /, UOTIIIS A} JO U0 diiod
o 1e uerd o)Is IapuRUIR[Eg SUTEJUNOIA
zowa[ 3y} pajepdn ‘SASAINS pIiq ISPUIM
Tenuure i payafdwod sysidojorg premy
dryspremayg [erapay pirg A101e1Siy

(800t 1dag)
aod
08€0-S14/404
pue (6661 1das)

(*sadinosax

TeInjeu Jo 39)SnIy pure 1Ioqusreu
poo8 e se saniiqisuodsal

199N FUSUNIUILIOY) [PUOISaY] *¢
$201Mosa1 [ed130[01q Uo

spoedurt as1oApE NS pue
Amuopy :diyspremaig g
suonen3a

pue smef 92110531 Tedido101q
pim souet[duIod ayeyoey

pue ainsuy :}poddng uorssiy ‘1
:sreod

SULMOT[0] 1) [YTTY Jeiy suonde
pue ‘sa13a1ens ‘S9A103(qO
SaqIIDSIP JINNY YL "S30IN0SII
Teo18o101q pue uoneuswRd UL
UOISSTW {OC 03 YSLI SZIUIumu
ey sassavoid Suisn suonpesado
3J1S JONPUOD 0} JUSULTLLIWIOD

S,/ INV'1 Sessorppe JARIG 2YL)

"dINIE W [EUUBPIS?I] FL0T S Ul ,,UOHUSIN aod
dnoro g3-ANg | Fuswsidur 03 snUnUOD) 9qBIOUOH,, Uk PIALDRI SISI300I SNV'T|  8£20-SIA/90A "dNNg wewadu | JINA TT°E
Ayxe g uonesnt I2ALI(] UULIIuIo
d UOLEPUIWW 0D HECHIN udye ] SUOIPY ’ i J sidog
ajqisuodsay JO SSauANIAIY VJiAN uoROy uoneSHIN .
AVIVIN SITMS #10C Ad

3077 3uppel], 5107 Ad IVAVIA STAMS I xipuaddy




198euen
weISo1] $IDINossy

[eIMMD — YO PloTd
dno1o s3-ANA

'JNRID >\
JuswSTduWIT 03 SNUIIUOD)

Lreq
Jfqisuodsay

uonednIpy
JO SSaUdAIDIIIY

UOHEPUIWWO0IY

011V

“UOT}e)NSU0d
90T UOTIDag Tewio] Jo alqns ai aq [[im

10 udaq aary teu (0Z-8-V.L PUe 9-51-V.L)
sanradoid 5110)STY 0M] 03 SISqUISW JFels
OdHS 4q 1s1a uonoadsur e payese;
JFe1s ‘uoAue)) soure[y so| ur ajig eSow jo
UOT}eD0] I9ULIof avy} Je padeld sem siojoear
Teapnu A[1es s, TNV SULRIOW U0
juswnuUow € 4si] uorjeassaid TNV

S U0 s3UrpINg d1103SIY 10 IDURUSUTEW
pue dUBIISAINS u1193-3uo] Ay

uo apew sem ssa18oid ‘gT-y I ur | esed) jo
uonezielraal a 1oy Suruued ‘syusuussasse
aewrep poofJ [RISA3S ()9 PUR ‘6% ‘9F

‘g sY1 ur s8urpimq jo = 2yt Sunioddns
papnpur siom urerdoxd Surpymg dr103sI
's1ap0 Auewr pue “a3(01d syuswsoueyus
adopaaus Ayunoass aup s(01] S[PM
Auno) sourely s07 3 ‘IZ PUe 0/ SVL

ur 09fo1d armpnns msu pue souruLsIUTEW
aurT T INNJ a4 10sloxd dnueap Adelop
1S-V 1 9y “palord aouruayurews peor o1y
oy ‘nnw,ayeN 107 199lo1d uorjeziremyiia
1ndwod e 103 3r0ddns aloig

uonez ey del] juswpag pepueIoN
aup “alo1d uonerpowdy 19jeMpPUNOIn)
WO 3y ‘931G SuLin STUuIy

ye 3upusy ays [edrdojosepIe ‘suoneSnnu
S[o1y 91 PUBIP[IM ‘T/ PUE (4 SV.L Ul

(800z 1das)

(INVT 1e 28e3uay [ernymo
ap 3urBeuews 10§ VYO PRI
aup Aq uaxe; Suraq sdais pue
sanniqisuodsar diyspremais
ay Jo areme drgnd

alp sayew pue ‘AIqIxay

PUe SJUTRIISUOD 3sn-pue]
sassaIppe ‘sme| uorearssaid
JLI0ISTY WpiM dduerduiod
3ATIO3J32 10§ saanpadoid Jo 13s e
saystqelss “‘werdoid sadInosax
eI 31 JO MILAIBAO

ue saptaoid 37 -Kyxedoxd
NV’ UO S90I10S31 [eIn}mD
Sureureur jo spotgaw pue
‘syuowannbaz ‘soniqisuodsal

s[rexn feuoneardai jo asn drqnd Surpnpur SIAMS
’s109(o1d SutoBuo 110ddns o0y ponunuod NV oW 3 SULRP JARD SYL)
s193eUew 20INOSDI [RIMYND ‘107 A UI| 10§ AOY 800 ‘IO wewadwy | JARID €1°E
I2AlI( usuwnnuauwo
udNe [ suonoy : : J sidog,
VJdiAN oy uoneSnIp )

807 3uppei] $10Z X4 AVAVIN STAMS I Xtpuaddy

AVIVIN SIIMS F10T Ad




o[geng
eIe[D) BJUES UM
uonpun{uod ur (sireyyy

*MIIARI [IDUNOD)

L1V

AVIN oW
OjuI s3apeWw 3sayy derodiodur
0} S9N [eqLL} IS0 pue
o[geNJ SY} YIM UOHEINSUOD
JUSUNLIS AO3-0]-JUSUNLIDA0S
PNPUOD TIIM YSNN "SUISDUOD
3O suoryedo] pue sadnpesd
snouaSrpur 109301d 0) S}10370
aaneIdo0d [BIUSUILIZA0S19)UT
snotrea ur syedpnred im

pue esy uewrny jo Sisyewt
UL S31US [eqLI} ISHO pue
orgeng ay yoddns 03 s310§39 syt
SMUTUOD 1M VSNIN 94 ‘0[gang
eI BIUEG AU} Aq paster
SUIadUOD a 03 Padsai wgim---

.INV1JO esre aup ur
SONIUS [BQLI} TSRO JO 9SO} S8
[[®M se o[gan eIe[D) ejueg 3y}

£q paste1 SaNSST pue SUIIUOD

oywads ssaIppe pinom jeu
suoTOR AJIFUSPI O} SISLIE Pasu

Tequ 103 uerd yep H10Z Ad OE Ul HEIp 3Uj U0 SHUawwod au se pajepdn aq (M JVIN
Tequ) suresoid e doaAap 03 o[geng papraoid 5O pue [esodoxd vIHH (800z 1dag)| YL 'JVIN ® yitm uonounfuod o[geng
[eUPUIISAOS ISI] ereln) ejueg 03 y1oddns o[ganJ eIerD) eIUEg € JO JeIp PUodas e 0}[  SIAMS INV'1 ut QO SH UL P3dUnOUe eIR[) BIURg
— YO PP apraoxd 0} sanumuod SUOISIADI PAPIAOId SITRJJY [IUSUILIOIIAUY ap 107 O | SUOISSP au Jo uonejuaurs[dun IIM suony
VSNN/Z0a 0O PP YL JO 31YIO O[gen g eIe[) vIURS YL | 800C PU® AVIN 9Xel_dpun [[IM YSNN' ', | -8Insuo) g7’
0[qanJ ere[)) ejueg 0} SPUIWIWIUIOY)
Aeg uoneSIN I3AL(] JUNTIWWO
UOHEPUIUNT0D)Y] U e L, SUOPY 3 : J sdog,
J|qisuodsay JO SSaUAAROAFY VJdIN UOIPY uoneSHIN :
AVIVIN SIIMS F10C Ad

307 3uppe1], 107 A4 AVIVIA SIAMS I xrpuaddy




FY 2014 SWEIS MAPAR

This page intentionally left blank

Al-12



FY 2014 SWEIS MAPAR

Appendix II
Dual-Axis Radiographic Hydrodynamic Test Facility

Mitigation Action Plan Annual Report Covering FY 2013

All-1



FY 2014 SWEIS MAPAR

This page intentionally left blank

AIl-2



Dual-Axis Radiographic Hydrodynamic

| Y fo =) Test Facility
//Mu&u% Mitigation Action Plan

Annual Report Covering FY 2013

Prepared by:
Department of Energy Los Alamos Site Office

National Nuclear Security Administration



o

L1




DARHT Mitigation Action Plan Annual Report

Contents
ACRONYMS VI
EXECUTIVE SUMMARY 1
1.0 INTRODUCTION 2
1.1 BACKGROUND .. iR TR R R R R e R
1.2 MAP FUNCTION AND ORGANIZATION ............................................................................................................ 3
1.3 MAP DURATION AND CLOSEOUT ..covtvveeetessessrsserseeresassssesseosseresssssesseresssssnsessrsssssssssasessssanssrsssssssssosensssesonssssanes 4
1.4 DARHT FACILITY SCHEDULE AND STATUS ...vvttteeetitisereeresserersssseseecsssssssseseissssresssossassasssassassessessonsssssssssessosss 4
2.0 MAP IMPLEMENTATION 5
3.0 DARHT MAP SCOPE, SCHEDULE, AND STATUS 6
3.1 MITIGATION ACTIONS FOR THE GENERAL ENVIRONMENT .....coccuteeereisieneerrerrrersaersrsssessnsessssrasssssmaensssssssesessss 8
Summary of Potential Impacts
MAP Section VIILA.I(D—€) eoovvever e
MitIGALION ACHON SCOPE ...t sicsisis et sttt sa s s s e rn e e s e e sn e s ena s e s se et as
Y 777 TR USSR

MAP Section VIILA.1(b).....
MAP Section VIILA.1(c)
MAP Section VIILA.1(d)
MAP Section VIILA.1(€) coerrremrurecnins
Summary of Potential Impacts....
MAP Section VIILA.Z....ccvvinernirsnnisssisssssrssssssssssecss s

Mitigation Action Scope ...............cocoecviiniviciieiiciiiinns
Y77 O e e e

MAP Section VIIL A2 assuniissiiisstasimisaisissmssvsis s B———
Summary of Potential Impacts...............c.....cococueeevevecriarienn, Ry N A e e S PR A A o e

MAP Section VIILA.3 ... reeeecrereeeeessesssrenessessassnsenns

MAP Section VIILA3 oot
Summary of Potential Impacts....
MAP Section VIILA@ . ..cianniarinsmimimmsmavaiiiaivmeesii s st spissivevissine
Mitigation ACHION SCOPE ......cuiiiiisimasisbimsamisme i s timiors s i eiatt shes dod Tt o sas vl sk e SR m S s
Status e aiiss
MAP Section VIILA 4 ...t neeesnsnnsnns
3.2 MITIGATION ACTIONS FOR SOIL
Summary of Potential Impacts.................ccccoccovcvevceiinecinninn,
MAP Section VIILB.1(a—c), 2(a—€) .c.cccorecremrecrrunn
Mitigation Action Scope ...............c.c.ccoeovinninn.
MAP Section VIIL.B.1(a—c)

MAP Section VIIL.B.1(a)
MAP Section VIILB.1(b)
MAP Section VIIL.B.1(c)......
Mitigation Action Scope ..........
MAP Section VIII.B.2(a—)
Y 777 OSSR

MAP Section VIIL.B.2(a)...... . T
MAP Section VIILB.2(D—€)....cremminreriririinirienncsecenerenssesssn s
33 MITIGATION ACTIONS FOR BIOTIC RESOURCES
Summary of POIEREIQL IMPACES................cooi ittt et enssam s ss s sss b s st en
MAP Section VIIL.C.1(b-d); 2(n—x); 3(a, b); 4(a—c); 5(a); 6(a); 7(a, b); 8(a, b); 9(a, b); and 10(a, b)
Mitigation ACtion SCODE ... snmvess o oo i i e T o A S e e T S v

MAP Section VIII.C.1(b—d); 2(n—x); 3(a, b); 4(a—c); 5(a); 6(a); 7(a, b); 8(a, b); 9(a, b); and 10(a, b) ....ccverererisinriseririnns

2013 Annual Report - iii -



DARHT Mitigation Action Plan Annual Report

34 MITIGATION ACTIONS FOR CULTURAL RESOURGCES ......ceicrtrureruenteninersererntessesesneasstatesesssessssessassansssencessnen 21
Summary of Potential Impacts
MAP Section VIIL.D.1(b, e—g)....cccerueues
Mitigation Action Scope............ccccocrvvecrireruecennn
MAP Section VIILD.1(b, 6—g)..ciiimissismniimisasmiisimtimiii s ioraaminsmaii i
SIOUS s srivusimanvimsrissess S
MAP Section VIIL.D.1(b)
MAP Section VIILD.1(e)
MAP Section VIIL.D.1(f)
MAP Section VIIL.D.1(g)
Summary of Potential Impacts
MAP Section VIIL.D.2(a, b)
Mitigation AClion SCOPE .............ccouivemivieoiceiceiieictssae e esas e
MAP Section VIIL.D.2(a, b)
S S s s S e g P S s N o S T Ao o TS T v s
MAP Section VIIL.D.2(a, b)
3.5 MITIGATION ACTIONS FOR HUMAN HEALTH AND SAFETY
Summary of Potential Impacts
MAP Section VIILE.1(a)................
Mitigation Action Scope ...............
MAP Section VIILE. 1(8) ..ccoueueuieeieereneieeeenreeiereeenrsseseeeese st e e sesesee set e seeeaesaees
Status .. .
MAP Sectlon VIII E l(a)
Summary of Potential Impacts
MAP Section VIILE.2(8—C) xisssvasusssssnons asnnsssnsisssasis s vavensssiseis s issnasiss sisdiosssons isomsingsrivsdosis inaisisin

Mitigation Action Scope ............ccccovervevvnrannn
MAP Section VIILE.2(2—C) ...c.covevecrrensunsnsraersnnnns
SIQLUS siivinsviiaiiriiaiiarn s i
MAP Section VIIL.E.2(a—c)
4.0 CONCLUSIONS 25
4.1 2013 MAP IMPLEMENTATION ....ocvevserreerunssessassesssssassassssssssssssessassassassssessssssssasssnessossersesaesassassassnsrassssssasenss 20
4.2 RECOMMENDATIONS ....uvteeeeuiastesnrsstsnessssesssesssssasssssesssssssessessessssestassassssnssssstsssassssesessessensensassassnsssssnsssanseesns 26
REFERENCES 27
List of Tables

Table 3-1. Summary of Potential Impacts and Commitments Addressed in this MAPAR ........ccccoovrvrirncnrenevienions 5
List of Figures

Figure 3-1. Sample locations for soil, sediment, vegetation, field mice, birds, and bees around DARHT................. 8

Figure 3-2. Uranium-238 concentrations in soil collected within (near the firing point) and around (north-, east-,
south-, and west-side average) the DARHT facility at TA-15 from 1996-1999 (preoperations) to 2000—
2013 (during operations) compared with the BSRL and the ISL. Note the logarithmic scale on the
VEITICAI AXS 1overrerereni ettt ettt ee ettt s e st st et e ae s r e et eben e s e sasbenensenenaen 10

Figure 3-3. Beryllium concentrations in soil collected within (near the firing point) and around the DARHT
perimeter (north-, west-, south-, and east-side average) at TA-15 from 1996—1999 (preoperations) to
20002013 (durmg operatlons) compared with the BSRL and the ISL. Note the loganthmlc scale on
the vertical axis . OO SPUSRRRURS | |

Figure 3-4. Uranium-238 in overstory vegetation collected from the north (N), east (E), south (S), and west (W)
side of the DARHT facility at TA-15 from 19961999 (preoperations) through 2000-2013 (during
operations) compared with the BSRL and the SL. Note the logarithmic scale on the vertical axis ..... 11

2013 Annual Report -iv -



DARHT Mitigation Action Plan Annual Report
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EXECUTIVE SUMMARY

In fiscal year 2013 there were no significant impacts from contaminants based on measurements
of soil, sediment, vegetation, field mice, and bees from Dual-Axis Radiographic Hydrodynamic
Test (DARHT) operations at Los Alamos National Laboratory. Also, DARHT operations did not
have significant impacts to the bird populations and diversity; changes in composition (types of
birds) were attributed to changes in vegetation structure from fire and insect activity. There are
no impacts from DARHT operations to archaeological resources (i.e., Nake’muu Pueblo) and the
natural environment is having a greater effect on the deterioration of the standing wall
architecture than operations at DARHT. Although 2013 contaminant levels were not at
concentrations detrimental to human health or to the environment, there were measurable
amounts of depleted uranium in all media and the levels increase over time until 2006.
Concentrations of depleted uranium in most media decreased in 2007 and may correspond to the
success of employing steel containment vessels. However, since increases of uranium in all
media were noted until at least 2006 and uranium may linger in soils for some time, monitoring
of these media will continue until the concentrations are similar to baseline statistical reference
levels. Overall, foam mitigation has significantly reduced the amount of potential contaminants
released into the environment compared with open-air detonations, and the use of steel
containment vessels further reduced those amounts over foam mitigation.
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1.0 INTRODUCTION

This Mitigation Action Plan Annual Report (MAPAR) has been prepared by the U.S.
Department of Energy (DOE)/National Nuclear Security Administration (NNSA) as part of
implementing the Dual-Axis Radiographic Hydrodynamic Test (DARHT) facility Mitigation
Action Plan (MAP; DOE 1996). This MAPAR provides status on specific DARHT facility
operations-related mitigation actions that have been implemented to fulfill DOE commitments
under the DARHT Environmental Impact Statement (EIS) Record of Decision (ROD; DOE
1995) and MAP and the 2008 Site-Wide EIS (SWEIS) MAP (DOE 2008). In January 2009, the
SWEIS MAP was finalized; it includes outstanding 1999 SWEIS MAP commitments, all
continuing mitigations from National Environmental Policy Act of 1969 (NEPA) decisions made
since the 1999 SWEIS, and those made in the September 2008 and June 2009 SWEIS RODs.
Although no new commitments were identified for DARHT, some of the earlier commitments
were completed; for example, the need to continue the archeological monitoring of Nake’muu,
the only ancestral pueblo at Los Alamos National Laboratory (LANL) retaining its original
standing walls.

The DOE/NNSA Los Alamos Field Office (Field Office) is responsible for implementing the
DARHT MAP, which is now included in the 2008 SWEIS MAP. In June 2004, DOE provided
stakeholders with the first MAPAR, complete with the full scope of commitments and action
plans implemented under the DARHT MAP during fiscal year (FY) 2003. This MAPAR reports
on the full scope of actions that were implemented during FY 2013 (October 1, 2012 through
September 30, 2013) and represents the 14™ year of DARHT facility operations-related
mitigation measures and action plans. All construction-related mitigation measures and action
plans were completed in FY 1999 (LANL 1999).

11  Background

DOE issued the final EIS on the DARHT facility (DOE/EIS-0228) at LANL in August 1995 and
published the ROD in the Federal Register (60 Federal Register 53588) on October 16, 1995.
The DARHT MAP is being implemented consistent with DOE regulations under the NEPA as
stated in DOE’s Final Rule and Notice for Implementing NEPA (10 Code of Federal Regulations
[CFR] 1021, section 331(a), revised July 9, 1996).

The ROD on the DARHT final EIS states that DOE has decided to complete and operate the
DARHT facility at LANL while implementing a program to conduct most tests inside steel
containment vessels with containment to be phased in over 10 years (the Phased Containment
option of the Enhanced Containment alternative'). In general, open-air detonations occurred
from 2000 through 2006 and detonations within a foam medium occurred from 2002 through
2006. A containment vessel qualification shot was conducted at the Technical Area 39 (TA-39)
Firing Point 6 in 2006, and shots within steel containment vessels at DARHT were implemented
in May of 2007. Overall, three hydrodynamic test shots within steel containment vessels at
DARHT were conducted in FY 2007, two in FY 2008, none in FY 2009, four in FY 2010, three
in FY 2011, six in FY 2012, and five in FY 2013.

The ROD further states that DOE will develop and implement several mitigation measures to
protect soils, water, and biotic and cultural resources potentially affected by the DARHT facility

" In addition to containment with vessels, additional mitigation measures for use at DARHT are ongoing. These
include aqueous foam for particulate mitigation that is aimed at reducing release of materials from test shots.
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construction and operation (DOE 1995). In addition, DOE agreed to an ongoing consultation
process with affected American Indian tribes to ensure protection of resources of cultural,
historic, or religious importance to the tribes. As discussed in Section 5.11, Volume 1, of the
DARHT Final EIS, DOE also committed to taking special precautions to protect the Mexican
spotted owl (Strix occidentalis lucida) by preparing and implementing a LANL-wide habitat
management plan (HMP; LANL 2014a) for all threatened and endangered species occurring
throughout LANL. The DARHT MAP elaborates upon those commitments (DOE 1996).

. In December 1995, LANL completed a Biological and Floodplain/Wetland Assessment (BA) for
the DARHT facility as required under the Endangered Species Act of 1973 (Keller and Risberg
1995). The BA includes mitigation expected to prevent any likely adverse effect to any
threatened or endangered species or modification to critical habitat. The mitigation measures
identified in the BA were the basis for U.S. Fish and Wildlife Service concurrence with a finding
of “may affect, but not likely to adversely affect,” and have been used as the basis for
establishing mitigation commitments and action plans for potential impacts to threatened or
endangered species and critical habitat as identified in the DARHT MAP. These BA mitigation
measures, through implementation of the DARHT MAP, have established some of the guidelines
under which the DARHT facility was constructed and will be operated to mitigate the identified
potential impacts.

1.2  MAP Function and Organization

The functions of the DARHT MAP are to (1) document potentially adverse environmental
impacts of the Phased Containment option delineated in the final DARHT EIS, (2) identify
commitments made in the final EIS and ROD to mitigate those potential impacts, and

(3) establish action plans to carry out each commitment (DOE 1996).

The DARHT MAP is divided into eight sections: Sections I through V provide background
information regarding the NEPA review of the DARHT facility project and an introduction to the
associated MAP. Section VI references the Mitigation Action Summary Table, which
summarizes the potential impacts and mitigation measures; indicates whether the mitigation is
design-, construction-, or operations-related; summarizes the organization responsible for the
mitigation measure; and summarizes the projected or actual completion date for each mitigation
measure. Sections VII and VIII discuss the MAPAR commitment and the potential impacts,
commitments, and action plans.

Under Section VIII, potential impacts are categorized into the following five areas of concern:

e general environment, including impacts to air and water;

» soils, especially impacts affecting soil loss and contamination;

e biotic resources, especially impacts affecting threatened and endangered species;

» cultural/paleontological resources, especially impacts affecting the archaeological site
known as Nake’muu; and

¢ human health and safety, especially impacts pertaining to noise and radiation.

Each category includes a brief statement of the nature of the impact and its potential cause(s).
The commitment made to mitigate the potential impact is identified. The action plan for each
commitment is described in detail with a description of actions to be taken, pertinent time frames
for the actions, verification of mitigation activities, and identification of agencies/organizations
responsible for satisfying the requirements of the commitment.
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1.3 MAP Duration and Closeout

The DARHT MAP will be implemented for the operational life (about 30 years) of the DARHT
facility (DOE 1996). Within the DARHT MAP, each DOE commitment and action plan specifies
a time frame, verification strategy, and responsible agency/organization. The MAP also includes
a summary of mitigation actions that identifies the projected/actual period of mitigation action
completion. Each mitigation action time frame correlates with one or more of the following
DARHT facility project stages: design, construction, and operations. This information generally
refers to when an individual action will be initiated and completed. All construction-related
mitigation measures were completed in FY 1999 (LANL 1999).

1.4 DARHT Facility Schedule and Status

The court-ordered injunction on DARHT facility construction was lifted on April 16, 1996, and
DOE authorized resumption of construction activities on April 26, 1996. The DARHT facility
construction contractor was fully mobilized on August 23, 1996, and full-scale construction was
authorized and began on September 30, 1996. In July 1999, with the appropriate DOE
authorization, the DARHT Project Office initiated DARHT facility operations on the DARHT
first axis.

During the late summer of 2000, two very simple high-explosive shots using 16 Ib of TNT
(trinitrotoluenef2,4,6-]) were performed. The purpose of these two experiments was to acquire
accelerometer data on the building at the Nake’muu archaeological site. In the late fall of 2000,
the first major hydrotest using the DARHT first axis was performed, fragment mitigation
measures were in place, and postshot cleanup was conducted to minimize the release of
contaminants to the environment.

In the summer of 2001, one major system checkout experiment and three major hydrotests were
performed. Fragment mitigation measures were in place and postshot cleanup was conducted to
minimize the release of contaminants to the environment. Each of the four experiments returned
state-of-the-art quantitative radiographic information. The final three hydrotests illuminated the
complex hydrodynamics of mockups of stockpiled systems.

In the fall of 2002, hydrotesting continued with two major experiments that again returned state-
of-the-art quantitative radiographic information of mockups of stockpiled systems. Fragment
mitigation measures were in place and postshot cleanup operations were conducted. An aqueous
foam containment method of particulate containment and blast mitigation was tested at another
firing site for implementation at DARHT. Also during 2002, the DARHT Project continued the
major installation of the injector and accelerator components of the second axis. Two major
DARHT second-axis commissioning milestones were achieved in 2002. On July 2, 2002, the
second-axis injector achieved conceptual design-4a early with e-beam parameters of >250 amps
at >2.0 MeV. On December 21, 2002, the full accelerator achieved the technical criteria of
conceptual design-4d with e-beam parameters of >1.0 kA at >12.0 MeV for longer than

400 nanoseconds.

In 2003, the construction of the Vessel Preparation Building (VPB) was completed. One
hydrotest was fired in the fall of 2003 and again returned state-of-the-art quantitative
radiographic information of a mockup of a stockpile system. This experiment was the initial
implementation of aqueous foam mitigation for a hydrotest experiment at DARHT. The aqueous
foam mitigation method achieved at least a 5% reduction in material released to the open air as
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prescribed for Phase I of the Phased Containment option. Steel plates and concrete replaced
surface gravel at the firing pad to enhance cleanup activities following experiments.

In FY 2004, two major hydrotests were conducted. Aqueous foam particulate mitigation was
implemented during these experiments to mitigate blast effects. One of these experiments was
the first foam-mitigated experiment to use the new fabric tent configuration for containing the
foam.

In FY 2005, hydrotesting continued with three major hydrotest experiments. Fragment mitigation
was implemented during these experiments to mitigate blast effects. Aqueous foam particulate
mitigation using a fabric tent configuration for containing the foam was implemented during
these experiments to mitigate blast effects.

In FY 2006, hydrotesting continued with three major hydrotest experiments. Aqueous foam
particulate mitigation using a fabric tent configuration for containing the foam was again
implemented during these experiments to mitigate blast effects. The VPB underwent a Phase 11
readiness review in FY 2006 and was approved to begin operations including the staging,
preparation, and decontamination of containment vessels.

In FY 2007 through 2013, single-walled steel containment vessels were used for all hydrotest
experiments to mitigate the fragments and particulate emissions associated with the experiment.
These steel containment vessels achieved at least a 40% reduction in material released to the
open air as prescribed for Phase II of the Phased Containment option. The steel vessels were
decontaminated on the DARHT firing point and transported to the VPB, where they were
prepared for the next experiment. A major DARHT second-axis commissioning milestone was
achieved in FY 2007. The DARHT Axis II team successfully kicked four pulses through to the
target on the scaled accelerator. Each of the four pulses were 35 nanoseconds in duration and
uniformly spaced 400 nanoseconds apart. The kicker and downstream transport system
performed extremely well. Overall, three hydrodynamic test shots within steel containment
vessels at DARHT were conducted in FY 2007, two in FY 2008, none in FY 2009, four in

FY 2010, three in FY 2011, six in FY 2012, and five in FY 2013.

20 MAPIMPLEMENTATION

The DARHT MAP is implemented on an annual basis in coordination with the federal FY
funding cycle. At the beginning of each FY, the DARHT MAP mitigation actions are reviewed
and formalized in a LANL work package agreement (WPA). Following WPA authorization, the
mitigation actions are initiated. On an annual basis, critical information and data gathered during
the mitigation actions are analyzed and summarized; these results are published in the MAPAR.

The DOE/NNSA Field Office NEPA Compliance Officer, who is ultimately responsible for
implementing the DARHT MAP, delegates MAP management and tracking to LANL
organizations; currently the Environmental Stewardship Group (ENV-ES) manages the MAP.
Using the annual WPA, ENV-ES coordinates with the appropriate LANL organizations to ensure
mitigation action implementation and to prepare the annual report.

The function of the MAPAR is to fulfill DOE’s commitment to the stakeholders to report the
general status and critical information regarding activities associated with implementation of the
DARHT MAP. The MAPAR reflects new information or changed project and environmental
circumstances and should report changes in mitigation actions to the MAP. To ensure the public
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has full access to this information, the MAPAR is placed in the Los Alamos and Albuquerque
DOE Public Reading Rooms.

The organization of the MAPAR is intended to provide the reader with a clear understanding of
the scope and status of mitigation actions implemented annually under the DARHT MAP. The
MAPAR consists of the following main sections: introduction and background; MAP
implementation; MAP scope, schedule, and status including results on potential impacts; and
conclusions and recommendations, including future MAP implementation.

3.0 DARHT MAP SCOPE, SCHEDULE, AND STATUS

This MAPAR documents the scope and results of mitigation action tasks that were implemented
throughout FY 2013. The scope of tasks completed in FY 2013 represents the 14™ year of
operations-related mitigation. Table 3-1 provides a summary of the scope of potential impacts
and commitments addressed in this MAPAR.

Table 3-1. Summary of Potential Impacts and Commitments Addressed in this MAPAR

DARHT MAP DARHT MAPAR
Potential Impacts/Commitments Phase Section

A. General Environment

1. Contamination of the environment surrounding DARHT facility with

radioactive or hazardous material: Commitments (b—e) Operations .
2. Contamination of the environment with various types of wastes as a Operations 3.1
result of cleaning out the containment vessels p ’
3. Contamination of the environment with various types of hazardous Operations 31
materials as a result of spills within the DARHT facility P )
4. Contamination of the environment with hazardous levels of various
substances as a result of discharges of contaminated water from the Operations 3.1
DARHT facility
B. Soil
1. Loss of soil and vegetation could occur during construction and
operation of the DARHT facility as a result of severe stormwater runoff: Operations 3.2

Commitments (a—c).

2. Soil erosion and damage to plants caused by additional construction and
operations activities, especially off-road and groundbreaking activities: Operations 3.2
Commitments (a—e)

C. Biotic Resources

1. DARHT facility construction and operations could impact threatened and
endangered species as a result of impacts from firings and other Operations 3.3
operations and activities at the firing sites: Commitments (b—d).

2. DARHT facility construction and operation could impact the Mexican
spotted owl as a result of noise from firings and other operations, as well Operations 33
as other activities at the firing sites: Commitments (n—x).

3. DARHT facility construction and operation could impact the American
peregrine falcon (Falco peregrinus anatum) as a result of noise from
firings and other operations, as well as other activities at the firing sites:
Commitments (a, b).

Operations 3.3
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DARHT MAP
Potential Impacts/Commitments

DARHT
Phase

MAPAR
Section

C. Biotic Resources (continued)

4. DARHT facility construction and operation could impact the northern
goshawk (Accipiter gentilis) as a result of noise from firings and other
operations, as well as other activities at the firing sites: Commitments
(a—c).

Operations

3.3

5. DARHT facility construction and operation could impact the spotted bat
(Euderma maculatum) as a result of noise from firings and other
operations, as well as other activities at the firing sites.

Operations

3.3

6. DARHT facility construction and operation could impact the New Mexico
meadow jumping mouse (Zapus hudsonius luteus) as a result of noise
from firings and other operations, as well as activities at the firing sites.

Operations

33

7. DARHT facility construction and operation could impact the Jemez
Mountains salamander (Plethodon neomexicanus) as a result of noise
from firings and other operations, as well as other activities at the firing
sites: Commitments (a, b).

Operations

3.3

8. DARHT facility construction and operation could impact the bald eagle
(Haliaeetus leucocephalus) as a result of noise from firings and other
operations, as well as other activities at the firing sites: Commitments
(a, b).

Operations

3.3

9. DARHT facility construction and operation could impact the Townsend's
pale big-eared bat (Corynorhinus townsendii) as a result of noise from
firings and other operations, as well as other activities at the firing sites:
Commitments (a, b).

Operations

3.3

10. DARHT facility construction and operation could impact the wood lily
(Lifium philadelphicum var. andinum) as a result of firings and other
operations, as well as other activities at the firing sites: Commitments
(a, b).

Operations

33

D. Cultural/Paleontological Resources

1. Blast effects, such as shock waves and flying debris, from shots using
high-explosive charges could affect nearby archaeological sites,
especially Nake'muu, and the immediately surrounding environment:
Commitments (b, e-g).

Operations

34

2. Structural or other damage to as-yet-unknown Native American cultural
resources within the area of potential effects for the DARHT facility site.
This could occur as a result of DOE’s lack of knowledge of these
resources in the DARHT facility area: Commitments (a, b).

Construction/
Operations

34

E. Human Health and Safety

1. Adverse health effects on workers and the general public from high noise
levels associated with the DARHT facility, especially construction and
test firings: Commitment (a)

Construction/
Operations

3.5

2. Adverse health effects on workers from radiation from DARHT facility
operations: Commitments (a—c)

Operations

3.5

2013 Annual Report -7-




DARHT Mitigation Action Plan Annual Report

3.1  Mitigation Actions for the General Environment
Summary of Potential Impacts
MAP Section VIIl.A.1(b—e)

The DARHT MAP identifies the potential for hazardous and radioactive materials to be released
to the general environment surrounding the DARHT facility. Hazardous and radioactive
materials could be released to the general environment through the following mechanisms: a
structural failure of containment vessels or during open-air firing operations; release of various
types of waste as a result of cleaning out the containment vessels; release of various hazardous
materials as a result of spills within the DARHT facility; and release of hazardous levels of
various substances as a result of discharges of contaminated water from the DARHT facility.

Mitigation Action Scope

The operational mitigation actions associated with these potential impacts are as follows:

b) ENV-ES will monitor contaminants by sampling soil, plants, mammals, birds, and bees at
baseline locations and, following the start of operations, within the potential impact area

of DARHT, once per year.

c¢) Other site monitoring and evaluation will consist of periodic soil, water, and other
environmental analyses for solid, hazardous, mixed, and radioactive wastes should spills
or other unplanned events occur.

d) Double- and single-walled steel containment vessels will be used appropriately.
e) Vessels will be decontaminated.

Status

MAP Section VIII.A.1(b)

Since 1996, soil, sediment, vegetation, honey bee, and small mammal tissue samples have been
collected from around the DARHT facility and analyzed during the construction phase (1996—
1999) for baseline conditions. The results of 4 years of analysis of DARHT samples are
summarized in a composite report (Nyhan et al. 2001) and were used to calculate baseline
statistical reference levels (BSRLs); these are the concentrations of radionuclides and other
chemicals (mean plus 3 standard deviations = 99% confidence level) around the DARHT facility
before the start-up of operations, as per the DARHT MAP (DOE 1996). Baselines for potential
contaminants, populations, and species diversity in birds were developed at a later date
(Fresquez et al. 2007).

In FY 2000, operations-phase environmental monitoring was initiated by collecting a suite of
samples similar to those collected during the construction phase. Monitoring environmental
media in the years to come will continue to assess cumulative impact by documenting
accumulations of contaminants in the environmental media.

This section of the MAPAR summarizes the results of analyses of soil, sediment, vegetation,
field mice, birds, and bees collected around the perimeter of DARHT during FY 2013
(Figure 3-1). All of the raw data can be found in the Annual Site Environmental Report (ASER)

(LANL 2014b).
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Figure 3-1. Sample locations for soil, sediment, vegetation, field mice, birds, and bees
around DARHT.

Soil and Sediment Monitoring. Soil samples were collected north of the firing point and around
the perimeter of the DARHT facility on the north, east, south, and west sides (see Figure 3-1). In
addition, sediment samples were collected on the north, east, south, and southwest sides. All
samples were submitted to ALS Laboratory Group, under chain-of-custody procedures for the
analysis of tritium, plutonium-238, plutonium-239/240, strontium-90, americium-241,
cesium-137, uranium-234, uranium-235, uranium-238; 23 target analyte list (TAL) chemicals;
and high explosives. In addition, dioxins and furans were analyzed by Cape Fear Analytical,
LLC, in one soil sample collected nearest the firing point.

We compared the radionuclide and TAL element results in soil and sediment from the DARHT
sampling with both BSRLs and regional statistical reference levels (RSRLs). RSRLs are the
upper-level background concentration (mean plus 3 standard deviations = 99% confidence level)
derived from soil collected from regional areas away from the influence of the Laboratory.
RSRLs represent natural and fallout sources, are calculated as data become available, and can be
found in the ASER.

The use of both reference levels is employed because the BSRLs for some radionuclides and
chemicals may be biased as a result of changes in pre- and post-sampling locations and the
change in analytical techniques.

Most radionuclides in soil and sediment collected from within and around the perimeter of the
DARHT facility were either not detected or below the statistical reference levels. A nondetected
value is one in which the result is lower than 3 times the counting uncertainty and is not
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significantly different (o = 0.01, or 99% confidence level) from 0 (Keith 1991, Corely et al.
1981) or less than the minimum detectable activity. Those few radionuclides, however, that were
above the statistical reference levels were far below the industrial screening levels (ISLs) and do

not pose an unacceptable dose to any site workers.

The only radionuclides in soil and sediments around the DARHT site that consistently measure
higher than the (baseline) reference level over the years are the uranium isotopes, primarily
uranium-238 in the soil sample nearest the firing point. Because open-air detonations occurred
from 2000 through 2006, it would not be uncommon to find particles of depleted uranium in the
soil around the site. Uranium-238 concentrations in the soil sample collected nearest the firing
point peaked in 2008 (55 pCi/g dry) and, because operations have changed to include the use of
closed containment vessels (and subsequent cleanup of debris around the site), the concentrations
of uranium-238 within the facility have decreased dramatically to baseline levels. See MAP
Section VIII.A.1(d) for more information and results concerning the use of steel containment

vessels.

Last year, one perimeter soil sample out of the four collected measured higher than normal for
uranium-238; the north perimeter soil sample measured 39 pCi/g, which accounts for the spike in
2012 (Figure 3-2). Because open-air detonations occurred from 2000 through 2006, it is not
unexpected to find small particles of depleted uranium in the soil around the site on occasion.
This year, the levels of uranium-238, including the amounts on the north side, are at BSRLs.
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Figure 3-2. Uranium-238 concentrations in soil collected within (near the firing point)
and around (north-, east-, south-, and west-side average) the DARHT facility
at TA-15 from 19961999 (preoperations) to 2000-2013 (during operations)
compared with the BSRL and the ISL. Note the logarithmic scale on the

vertical axis.
Most of the TAL elements, with the exception of sodium and selenium, in the soil and sediment

samples collected within and around the DARHT facility were below both the BSRLs and the
RSRLs. There are no ISLs for sodium and selenium is far below the ISL of 5680 mg/kg and not a

concern.
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Beryllium, listed as a chemical of concern before the start-up of operations at DARHT
(DOE 1995), was not detected in any of the soil or sediment samples above reference levels.
Also, beryllium concentrations in soil over the 14-year operations period have remained stable

over time (Figure 3-3).
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Figure 3-3.  Beryllium concentrations in soil collected within (near the firing point) and
around the DARHT perimeter (north-, west-, south-, and east-side average)
at TA-15 from 1996-1999 (preoperations) to 2000-2013 (during operations)
compared with the BSRL and the ISL. Note the logarithmic scale on the
vertical axis.

None of the 20 high explosive chemicals analyzed were detected above the method detection
limits (MDLs) in any of the soil or sediment samples collected within and around the perimeter
of the DARHT facility, including the sample closest to the firing point. Also, most dioxins and
furans were not detected above the MDLs in the soil sample nearest the firing point. (Note: Trace
amounts [>MDL<Detection Limit] of 1,2,3,4,6,7,8-heptachlorodibenzodioxin and
1,2,3,4,6,7,8,9-octachlorodibenzodioxin were found. Trace amounts of these two chemicals were

detected last year.)

Although not analytically surveyed for in 2013, no polychlorinated biphenyls or semivolatile
organic compounds in soil and sediment samples collected around the perimeter of the DARHT

facility in 2007 were detected above the reporting limits.

Vegetation Monitoring. Overstory (tree needles and branch) vegetation samples were collected
on the north, south, west, and east sides of the DARHT complex and submitted to ALS
Laboratory Group for the analyses of the same radionuclides and TAL chemicals as for soil.

All radionuclide concentrations, including uranium-238 (Figure 3-4), in overstory vegetation
collected from around the perimeter of the DARHT facility were either not detected (most
results) or detected below the BSRLs (or RSRLs when BSRL data were not available). In the
past, uranium-238 was usually the only radionuclide to be detected in overstory vegetation
around the DARHT facility (probably as a result of foliar deposition more than by root uptake),
but since 2007 the concentrations have generally decreased from all sides of the DARHT
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perimeter. This general decrease in uranium-238 concentrations to the BSRL was probably due
to the change in contaminant mitigation procedures from open-air and/or foam mitigation (2000—
2006) to closed steel containment (vessel) mitigation starting in 2007.

Screening levels (SLs) for biota were set at 10% of the standard by the dose assessment team at
the Laboratory to identify the potential contaminants of concern (McNaughton 2006).
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Figure 3-4. Uranium-238 in overstory vegetation collected from the north (N), east (E),
south (S), and west (W) side of the DARHT facility at TA-15 from 1996-1999
(preoperations) through 2000-2013 (during operations) compared with the
BSRL and the SL. Note the logarithmic scale on the vertical axis.

The results for the 23 TAL elements, including metals like beryllium and mercury, in overstory
vegetation collected from around the DARHT facility show that all of the metals were either
below the detection limits or detected below the BSRLs (or below the RSRLs when BSRL data
were not available).

Small Mammal Monitoring. Small mammals, mostly deer mice (Peromyscus spp.), are
collected using Sherman live traps from two sample grids located on the north and northeast side
of the DARHT facility. Samples of whole-body mice were submitted to ALS Laboratory Group
for analyses of the same radionuclides and TAL elements as for the other biota.

All radionuclides in a composite field mouse sample (n=5) collected from the north and northeast
side of the DARHT facility were either not detected (most results) or below the BSRLs.

Using uranium-238 concentrations to model trends over time, the amounts, as seen with
vegetation, exhibit an increase to 2007 and then decrease thereafter to the BSRL; this is
concurrent with the change in detonation mitigation practices from open-air and/or foam-
mitigated detonations during the 2000 through 2006 period to closed vessel containment starting
in 2007 (Figure 3-5).
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Figure 3-5. Uranium-238 concentrations in (whole-body) mice collected from the north
(N), northeast (NE), and north-northeast (N/NE) side of the DARHT facility
at TA-15 from 1997-1999 (preoperations) through 2002—2013 (during
operations) compared with the BSRL and the SL. Note the logarithmic scale

on the vertical axis.

Most TAL elements, with the exception of lead, in a field mouse sample collected from the
northeastern perimeter of the DARHT facility were either not detected or similar to RSRLs
(based on 2007-2013 data; n = 12) (Fresquez 2013). The amount of lead detected in the mouse
sample was higher than the RSRL. However, the amount of lead in soil from the north-side
perimeter of DARHT (14 mg/kg) were far below the ecological screening levels (<120 mg/kg,
respectively) for the deer mouse and not a concern (LANL 2009).

Most dioxin or furan chemicals in a field mouse sample were not detected above the MDL; only
an estimated trace amount (above the MDL but below the detection limit) of 1,2,3,4,6,7,8-
heptachlorodibenzodioxin and 1,2,3,4,6,7,8,9-octachlorodibenzodioxin were listed, but the levels
were below the RSRL (based on 20082011 data; n = 8) (Fresquez 2013). Trace amounts of
1,2,3,4,6,7,8-heptachlorodibenzodioxin and 1,2,3,4,6,7,8,9-octachlorodibenzodioxin were also
detected in soil near the firing point above the MDL.

Bee Monitoring. All radionuclide concentrations in a honey bee sample collected from a hive
located on the northeastern perimeter of the DARHT facility were either not detected (most
results) or below the BSRLs.

A comparison of uranium-238 in bee samples over the preoperational and operational period at
DARHT reveals the same general trend observed with the other biotic samples, that there is an
increase in activity to around 2006 and then a sharp decrease concurrent with the change in
detonation mitigation practices from open-air/foam (2000-2006) to closed vessel containment
starting in 2007 (Figure 3-6).

Only a few of the TAL elements (beryllium and lead) in a composite bee sample collected from a
hive northeast of the DARHT facility were higher than the RSRLs (based on 2010-2012 data;
n = 4). Most of these TAL elements, however, were within the same order of magnitude as the
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RSRLs and are probably a reflection of the low number of background samples used to calculate
an RSRL.
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Figure 3-6. Uranium-238 concentrations in bees collected from the northeast (NE) side of
the DARHT facility at TA-15 from 1997-1999 (preoperations) through 2003—
2013 (during operations) compared with the BSRL and the SL. Note the
logarithmic scale on the vertical axis.

Bird Monitoring. Birds were collected for population, composition, and diversity estimates
using 12 mist capture net traps spaced about 200 ft to 1,600 ft outward from the west side of the
DARHT facility. The objective of the bird monitoring project is to determine the general
(ecological) stress levels around the vicinity of DARHT caused by facility operations (e.g.,
noise, disturbance, construction, and traffic).

The number of birds, taxa, diversity and evenness (distribution) of birds collected in 2013 are
similar to those collected before the start-up of operations at DARHT (Figure 3-7). However, the
types of birds collected at DARHT have changed since the late 1990s/early 2000s. The site has
gradually changed from a ponderosa pine— (Pinus ponderosa—) dominated plant community to a
more pifion/juniper (Pinus edulis/Juniperus monosperma) habitat because of wild land fire and
bark beetle activity that has killed almost all of the ponderosa pines in the project area.

The top six most common birds during the preoperation period included the Chipping Sparrow
(Spizella passerina)>Virginia’s Warbler (Vermivora virginiae)>Western Bluebird (Sialia
mexicana)>Broad-tailed Hummingbird (Selasphorus platycercus)>Pygmy Nuthatch (Sitta
pygmaea)>Mountain Chickadee (Poecile gambeli)=Gray Flycatcher (Empidonax wrightii). This
year, the top six birds included the Chipping Sparrow>Virginia’s Warbler=Western
Bluebird>Rock Wren (Salpinctes obsoletus)>Black-headed Grosbeak (Pheucticus
melanocephalus)=Blue-gray Gnatcatcher (Polioptila caerulea). Birds not collected during the
preoperational period but are present in 2013 include the American Robin (Turdus migratorius),
Black-chinned Hummingbird (Archilochus alexandri), Blue-gray Gnatcatcher, Brown-headed
Cowbird (Molothrus ater), Cordilleran Flycatcher (Empidonax occidentalis), MacGillivray’s
Warbler (Oporornis tolmiei), and Rock Wren.
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The Virginia’s Warbler is listed in the top 100 birds at risk in “North America in the Birder’s
Conservation Handbook” (Wells 2007) and is a common inhabitant of the ecosystem near the
DARHT facility.
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Figure 3-7. Populations, number of species, diversity, and evenness of birds occurring
before (1997-1999) and during (2003-2013) operations at DARHT. Note the
logarithmic scale on the vertical axis.

MAP Section VIll.A.1(c)

For routine DARHT facility operations, the sampling and analysis methodology used in the
environmental baseline monitoring conducted under Section VIIL.A.1(b) (see above) was
designed to include environmental monitoring requirements under this mitigation action. Should
the DARHT facility experience a substantial accidental spill or release of hazardous or
radioactive materials, additional environmental monitoring would be conducted under this
mitigation action as necessary. On January 18, 2005, approximately 385 gallons of mineral oil
was released from an aboveground storage tank into the secondary containment system during an
oil transfer, this released material did not reach the environment.

MAP Section VIII.A.1(d)

In accordance with the ROD for the DARHT Final EIS, DOE was operating the DARHT facility
while implementing a program to conduct tests inside single-walled steel containment vessels
with containment (Note: current DARHT nomenclature is confinement) to be phased in over

10 years (the Phased Containment option of the Enhanced Containment alternative) (DOE 1995).
In general, open-air detonations occurred from 2000 through 2006 and detonations within a foam
medium occurred from 2002 through 2006. A containment vessel qualification shot was
conducted at the TA-39 Firing Point 6 in 2006, and shots within single-walled steel containment
vessels at DARHT were implemented in May of 2007. Three hydrodynamic test shots within
single-walled steel containment vessels at DARHT were conducted in 2007. Two hydrodynamic
test shots were conducted within single-walled steel containment vessels at DARHT in 2008.
These steel containment vessels achieved at least a 40% reduction in material released to the
open air as prescribed for Phase II of the Phased Containment option.
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Measurements using a variety of sampling methodologies (e.g., air particulates, adhesive films,
surface swipes, and video analysis) at the firing point and sites downwind (mostly) of the firing
point at various distances (50, 135, and 200 m) during open-air and foam detonations showed
that use of foam reduced the size of a plume generated from a hydrodynamic test and the
dispersal of contaminants by an average of 80% (Duran 2008); this is far above the 5% reduction
prescribed for Phase I of the Phased Containment option.

Similarly, potential contaminant releases during foam mitigation and the use of steel containment
vessels were compared using surface swipes, particulate air sampling, and monitoring of
detonation gases at the vessel and around the immediate work area. The use of steel containment
vessels shows an additional 20% reduction over foam mitigation in potential emissions of
uranium and beryllium as a result of a shot. In other words, the use of steel containment vessels
reduced the amount of potential contamination by 99.9% and was far above the 40% reduction in
material released to the open air as prescribed for Phase I of the Phased Containment option.

MAP Section Vill.A.1(e)

The VPB located at TA-15 near the DARHT facility underwent a Phase Il readiness review in
FY 2006 and the facility was approved to begin operations including the staging, preparation,
and decontamination of containment vessels. The containment vessel qualification shot
conducted in 2006 provided baseline data/characterization of vessel debris resulting from
hydrodynamic testing and analysis of the generated gas byproducts to aid in the disposal of
future material, to provide data for personnel safety, and to aid in the development of future
cleanout procedures for the containment vessels.

Containment vessel decontamination operations began in FY 2007; during FY 2008 containment
vessels continued to be decontaminated on the DARHT firing point. Following decontamination,
the vessels were transported to the VPB and prepared for the next experiment.

Summary of Potential Impacts
MAP Section Vill.A.2

The DARHT MAP identifies the potential for contamination of the environment with various
types of waste as a result of cleaning out the containment vessels.

Mitigation Action Scope

The cleaning operations will recycle materials as much as reasonably possible and use
appropriate operations processes to limit discharges of waste to the environment. Waste
minimization techniques will be applied to those materials that cannot be recycled and they will
be disposed of in permitted disposal facilities.

Status
MAP Section VIIl.LA.2

LANL has completed construction of a permanent VPB to be operated at TA-15 near the
DARHT facility. This facility is approved to stage, prepare, and decontaminate, as appropriate,
the vessels used in the DARHT hydrodynamic experiments. LANL has developed containment
vessel cleanout processes in support of the commitment to decontaminate vessels used in
experiments.
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Process equipment for managing debris from vessel shots has been installed in the VPB.
Procedures for vessel cleanout, decontamination, and stabilization of debris from vessel shots
have been prepared to support containment vessel experiments. Waste minimization techniques
are applied during the vessel cleanout and decontamination processes. Typically, nonrecyclable
materials are placed into 55-gallon drums, fixed with cement, and disposed of at TA-54, Area G

(Zumbro 2010).
Summary of Potential Impacts
MAP Section Vill.A.3

The DARHT MAP identifies the potential for contamination of the environment with various
types of hazardous material as a result of spills within the DARHT facility.

Mitigation Action Scope

Spill containment (physical barriers or sills) within the DARHT facility will be provided by
engineering design to contain all hazardous material spills that could occur. Additionally, a spill
prevention control and countermeasures plan will be required before facility operation begins
and will be maintained for the life of the facility. Also, a spill response/emergency response team
and/or equipment will be available, which can be deployed in the event of an accident.

Status
MAP Section VIII.A.3

Spill containment (physical barriers or sills) within the DARHT facility is in place and is
maintained to contain all hazardous material spills that could occur. A spill prevention control
and countermeasures plan was completed and approved before DARHT facility operations
began. This plan will be maintained for the life of the facility consistent with the requirements
under the LANL Integrated Safety Management (ISM) System and Environmental Protection
Agency Oil Pollution Prevention Regulation, 40 CFR Part 112. The DARHT facility has not had
a substantial accidental spill of hazardous materials. Should an accidental spill occur in the
DARHT facility, appropriate emergency actions will be taken in accordance with existing
operational procedures. These emergency actions would include deployment of the LANL
Hazardous Materials Response Team (HAZMAT). The HAZMAT is on call full-time to respond
to all emergency spills within the LANL site and, as needed, the LANL region. The mineral oil
release was not considered a spill because it did not reach the environment and did not require

HAZMAT deployment.
Summary of Potential Inpacts
MAP Section Vill.A.4

The DARHT MAP identifies the potential for contamination of the environment with hazardous
levels of various substances as a result of discharges of industrial water from the DARHT facility

cooling tower.

Mitigation Action Scope

Water discharged from the DARHT facility cooling tower will be monitored to ensure
compliance with outfall permits as stated in the National Pollutant Discharge Elimination System
(NPDES) permit for the DARHT facility site. Should discharge levels exceed permit limits,
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LANL’s Water Quality and RCRA (Resource Conversation and Recovery Act) Group
(ENV-RCRA) will act to bring the facility into compliance.

Status
MAP Section VIIl.A.4

Water flow from the DARHT facility cooling tower is routinely monitored by ENV-RCRA to
ensure compliance with the NPDES permit. There was an NPDES chlorine exceedance at the
DARHT cooling tower (Outfall 03A185) in FY 2006. The compliance sample result of

>2.2 mg/L exceeded the daily maximum permit requirement of 500 pg/L (0.5 mg/L). Corrective
actions were taken to get the discharge back into compliance. Since 2010, the cooling tower
discharges have been tied into the LANL sanitary wastewater treatment plant at TA-46.
Consequently, Outfall 03A185 was removed from LANL’s NPDES permit on October 10, 2012.

3.2 Mitigation Actions for Soil
Summary of Potential Impacts
MAP Section Vill.B.1(a~c), 2(a—e)

According to the DARHT MAP, loss of soil and vegetation could occur during construction and
operation of the DARHT facility as a result of severe storms and consequent severe stormwater
runoff. In addition, off-road and groundbreaking activities caused by additional construction and
operational activities may result in further soil erosion and damage to plants.

Mitigation Action Scope

MAP Section VIII.B.1(a-c)

The operational mitigation actions associated with these potential impacts are as follows:

a) Adherence to all soil erosion mitigation measures in accordance with the operational
Stormwater Pollution Prevention Plan (SWPPP) to ensure that erosion and sedimentation
are minimized and that drainage facilities are in place to control runoff. These measures
will include temporary and permanent erosion control, sedimentation control, surface
restoration and revegetation, stormwater attenuation in paved and unpaved areas, routine
inspection, and best management practices, which include minimization of fuel and oil
spills, good housekeeping practices, and control of stored material and soil stockpiles.

b) Modification of SWPPP if control measures are ineffective.

c) Establishment and continuance of erosion/sediment control best management practices.
The best management practices required by the SWPPP shall be continually monitored
and maintained.

Status

MAP Section ViiI.B.1(a)

The DARHT facility operations are conducted in full compliance with an existing SWPPP. The
SWPPP has been implemented to ensure that erosion and sedimentation are minimized and
measures are in place to control runoff. The plan includes required measures for temporary and
permanent erosion control, sedimentation control, surface restoration and revegetation,
stormwater attenuation in paved and unpaved areas, routine inspection, and a best management
practices plan, which includes minimization of fuel and oil spills, good housekeeping practices,
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and control of stored material and soil stockpiles. The scope, implementation, and modification of
the operational SWPPP are routinely reviewed by Weapons Facilities Operations, Facilities
Operations Directorate (WFO-FOD) environmental personnel and ENV-RCRA.

MAP Section VIII.B.1(b)

If control measures prescribed in the SWPPP are determined to be ineffective, the scope and
implementation of the operational SWPPP will be modified, as necessary, by WFO-FOD
environmental personnel and ENV-RCRA.

MAP Section VIil.B.1(c)

Best management practices prescribed in the SWPPP are continually monitored and maintained
by DARHT facility representatives and WFO-FOD environmental personnel. Current control
measures have proven appropriate and effective. If control measures are determined to be
ineffective, the scope and implementation of the SWPPP are modified, as necessary, by the
WFO-FOD environmental personnel and ENV-RCRA.

Mitigation Action Scope
MAP Section Vill.B.2(a—e)

The operations mitigation actions associated with these potential impacts are as follows:

a) Workers must avoid off-road activities and stay within approved rights-of-way.

b) Any proposed activities requiring the disturbance of mature trees and shrubs must first be
approved by ENV-ES to avoid disturbance to threatened and endangered species and other
wildlife species.

¢) ENV-ES must be notified before any new groundbreaking activities. ENV-ES will review
all new sites and evaluate any potential impacts associated with the action. ENV-ES will
also provide mitigation to minimize potential impacts, including revegetation as addressed
in the SWPPP.

d) The size of a vegetation buffer zone between the facilities and the edge of the mesa tops
will be determined by ENV-ES based on topographic aspects and vegetation composition.

e) Indigenous trees and/or other indigenous vegetation will be planted, as appropriate, for
erosion control, landscaping, and additional wildlife habitat.

Status
MAP Section Vill.B.2(a)

DARHT facility operations are conducted according to procedures that, in part, restrict facility
workers to designated areas. Access to undesignated areas of the DARHT facility site is
managed according to procedures that restrict access to authorized personnel on special work
assignments such as postshot material recovery or fire-suppression operations. All other workers
avoid off-road activities and stay within approved rights-of-way.

MAP Section VIiI.B.2(b—e)

Under the ISM System at LANL, all planning, construction, and operations activities must
comply with the institutional process established under LANL Implementation Procedure 405.0
(P405.0)—also known as the NEPA, Cultural, and Biological (NCB) Review. (Note: These
activities previously were governed by Laboratory Implementation Requirement 404-30.02.0.)
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This implementation procedure establishes the institutional requirements to ensure that
contractual work-smart standards for NEPA, cultural resources, and biological resources are
consistently met. In addition to requiring full compliance with applicable NEPA, cultural
resources, and biological resources Federal regulations, P405.0 requires full and effective
implementation of the LANL HMP (LANL 2014a). These standards are measured by
performance criteria contained in the Laboratory Performance Requirement 404-00-00
Appendix 3 (Environmental Protection—Ecological and Cultural Resources). ENV-ES is the
Office of Institutional Coordination for P405.0 and is responsible for developing, revising, and
maintaining the document, as well as technically assisting in its full and effective
implementation.

Under the institutional Wildland Fire Management Plan (LANL 2007, update for 2012) and
wildfire risk reduction program, some of the forested areas surrounding the DARHT facility site
have been thinned. The forest thinning was determined to be necessary to minimize the
immediate risk of a wildfire starting in the overgrown forest that originally surrounded the
DARHT facility site. The specific location and amount of thinning was planned and
implemented in full compliance with P405.0. Additional thinning was conducted along the
exclusion fence to eliminate dead, hazardous trees that might damage the fence. The DARHT
facility site forest-thinning activities were conducted in consultation with the Ecology Group
(now ENV-ES) to ensure appropriate protection of Mexican spotted owl and other wildlife
habitat in the area (such as vegetation buffer zones and erosion control). All applicable NEPA,
biological resources, and cultural resources regulatory requirements—including MAP Section
VIIL.B.2(b—e)—for DARHT facility operations and other facility management activities around
the DARHT facility site are fully addressed through the ongoing implementation of P405.0.

3.3 Mitigation Actions for Biotic Resources

Summary of Potential Impacts

MAP Section VIIl.C.1(b—d); 2(n—x): 3(a, b): 4(a—c); 5(a); 6(a); 7(a, b); 8(a, b): 9(a, b): and
10(a, b)

According to the DARHT MAP, DARHT facility construction and operation could impact
federally protected threatened and endangered species such as the Mexican spotted owl because
of noise from firings and other operations, as well as other activities at the firing site. These
activities could also impact other sensitive species potentially residing in or traversing the project
area. If present, the following species could be affected: American peregrine falcon, northern
goshawk, bald eagle, spotted bat, Townsend’s pale big-eared bat, New Mexico meadow jumping
mouse, Jemez Mountains salamander, and the wood lily.

Mitigation Action Scope
MAP Section VIll.C.1(b-d); 2(n—x); 3(a, b); 4(a—c); 5(a); 6(a); 7(a, b); 8(a, b); 9(a, b); and
10(a, b)

These sections of the DARHT MAP commit DOE and LANL to implementing mitigation
measures selected to protect threatened, endangered, and sensitive species in the DARHT facility
area. These mitigation measures collectively require DARHT facility representatives to continue
to coordinate with ENV-ES on all DARHT facility site threatened and endangered species issues
through the ongoing implementation of the LANL HMP. LANL will conduct the necessary
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species monitoring and habitat protection measures required for the DARHT facility site through
the HMP (LANL 2014a).

Status

MAP Section VIll.C.1(b-d); 2(n—x): 3(a, b); 4(a—c); 5(a); 6(a); 7(a, b); 8(a, b); 9(a, b); and
10(a, b)

Since January 1999, LANL has fully implemented the HMP. During FY 2000, site-wide
implementation of the HMP was included as part of the institutional requirements in P405.0. All
applicable NEPA, biological resources, and cultural resources regulatory requirements (including
MAP Section VIII.C.1 [b—d]; 2 [n—x]; 3 [a, b]; 4 [a—]; 5 [a]; 6 [a]; and 7 [a, b]) for DARHT
facility operations are addressed through the ongoing implementation of P405.0. The HMP was
last updated in March 2014.

3.4 Mitigation Actions for Cultural Resources
Summary of Potential Impacts

MAP Section VIII.D.1(b, e-q)

The DARHT MAP identifies potential impacts from blast effects, such as shock waves and
flying debris, from shots using high-explosive charges. These blast effects could affect nearby
archaeological sites, especially Nake’muu, and the immediate surrounding environment.

Mitigation Action Scope

MAP Section VIIL.D.1(b, e-q)

The operations mitigation actions associated with these potential impacts are as follows:

b) For large, high-explosive-charge experiments, a temporary expendable fragment
mitigation, consisting of glass plates (to dissipate energy), a sand bag revetment, or other
shielding material, will be constructed as necessary on a case-by-case basis to mitigate
blast effects.

e) A long-term monitoring program will be implemented at Nake’muu using photographs or
other means of recording to determine if activities at TA-15 are causing any structural
changes to the cultural site over time.

f) DOE will periodically arrange for tribal officials to visit cultural resource sites within
TA-15 that are of particular interest to the tribes (at least once a year).

g) The DARHT facility operator will periodically pick up metal fragments in the areas where
fragments land and will invite local tribes to participate (at least once a year) so that tribal
representatives can observe whether there has been damage to any cultural resource sites.
DOE will evaluate procedures/measures for mitigation periodically. If damage is
discovered, necessary changes will be implemented and reported in the MAPAR. Such
changes will be implemented in consultation with the four Accord Pueblos (Cochiti,
Jemez, Santa Clara, and San Ildefonso).

Status

MAP Section VIII.D.1(b)

In general, open-air detonations occurred from 2000 through 2006 and detonations within a foam
medium and steel containment vessels occurred from 2002 through 2006 and from 2007 through
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2008, respectively. None of the large explosive shots in 2002 or 2003 (two shots each year)
required fragment mitigation for blast effects, and the employment of foam and steel
containment vessels in the latter years significantly reduced the size of a plume and the dispersal
of materials (Duran 2008).

Thus, with regard to fragment mitigation measures, all future shots will be evaluated on a case-
by-case basis to determine the need for additional fragment protection; however, the current use
of steel containment vessels basically eliminates this mitigation concern.

MAP Section Vill.D.1(e)

The results of the 9-year-long annual assessment of physical conditions at Nake’muu (1998—
2006) led to the conclusion that the natural environment, in particular the amount of yearly
snowfall and elk moving through the site, is responsible for the deterioration of the standing wall
architecture, not the operations at DARHT (Vierra and Schmidt 2006). As a result of this
statistically quantitative study, additional annual monitoring at Nake’muu under the DARHT
MAP was determined to not be required and was suspended in FY 2007. Note that yearly
qualitative assessments of Nake’muu have also been performed as part of the MAP for the
Special Environmental Analysis (SEA) associated with the Cerro Grande fire (DOE 2000a).
These field checks, conducted by the LANL Resources Management Team (RMT), include brief
assessments of the standing walls at Nake’muu along with checks of the associated fire road and
firebreak. During the period of FY 2006 through FY 2009 the Nake ’muu field checks were
directly tied into the annual visit by the Pueblo de San Ildefonso required by the DARHT MAP,
which provided Pueblo de San Ildefonso visitors for the DARHT tour with the opportunity to
witness and discuss conditions at this ancestral pueblo.

Due to the Las Conchas Fire, June 2011, no field assessment visit was conducted to Nake’muu
and therefore no detailed photography was conducted during FY 2011. Detailed photographic
documentation of the site was resumed in FY 2012 in order to perform the annual condition
assessment of the walls. The 2012 photographs were compared with the photographs taken in
2010. Erosion of the mortar exposing the chinking stones between tuff blocks was noted as well
as the fall of three stones from the top of walls. The FY 2013 annual photographic
documentation of the site was conducted on May 31 and July 19, 2013, by members of the RMT.
Natural erosion continues to be seen throughout the sites. No individual stones or sections of
walls were noted to have fallen since the previous assessment in June of 2012. However, small
areas of undercutting is evident at several walls, daylight can be seen beneath the base stones.
These areas and wall sections will be closely watched in the upcoming years for evidence of
further erosion and for potential wall failure.

MAP Section VIII.D.1(f)

Representatives from Pueblo de San Ildefonso visited Nake’muu with members of the RMT on
November 10, 2010 (FY 2011). Several attempts for FY 2012 tours of Nake’muu for the Pueblo
de San Ildefonso were scheduled and canceled because members of Pueblo de San Ildefonso
were unable to attend. No visits of Nake’muu were conducted during FY 2013 for the Pueblo de
San Ildefonso. Wildland fire environmental conditions limited safe access to the site during
portions of the fiscal year as well as unforeseen conflicts arising on scheduled tour dates.
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MAP Section Vill.D.1(qg)

Fragment mitigation measures are implemented for experiments that have the potential to
generate fragments. Mitigation measures for material releases to the environment include steel
containment vessels, implemented in FY 2007, and before FY 2007, aqueous foam. The postshot
operations for the experiments were conducted according to experiment-specific integrated work
documents and the following established standard procedures:

e  WFO-0OS-ES-050 General Safety for Firing Site Areas

»  WFO-0OS-ES-030 General Firing Operations

e HX-DARHT-TP-1039 DARHT Firing Operations

o HX-DARHT-TP-1040 General Explosive Operations at DARHT
o DX-PRO-012 Division Waste Management Procedure

e  WFO-0OS-HS-025 Radiological Controls

These procedures have been determined appropriate by DOE and are implemented under the
LANL ISM System as an integral part of DARHT facility operations and provide the operational
basis and procedures for recovery of metal fragments dispersed during operational shots. In
addition to the ISM System requirements, these procedures appropriately address DARHT MAP
commitments that are designed to minimize the short- and long-term release of contaminants
(radioactive and hazardous materials) to the DARHT facility site.

Summary of Potential Impacts

MAP Section VIll.D.2(a, b)

The DARHT MAP identifies the potential for structural or other damage to as-yet-unknown
Native American cultural resources within the area of potential effects for the DARHT facility
site. Such damage could occur as a result of DOE’s lack of knowledge of these resources in the
DARHT facility area.

Mitigation Action Scope

MAP Section Vill.D.2(a, b)

The operational mitigation actions associated with this potential impact are as follows:

a) Consultation with the four Accord Pueblos will continue to identify and protect any such
cultural resources throughout the life of activities at the DARHT facility.

b) Evaluation of cultural resources in the vicinity of TA-15 will also be coordinated with the
New Mexico State Historic Preservation Officer (SHPO), as appropriate, for concurrence
of eligibility determinations and potential effects.

Status
MAP Section VIIi.D.2(a, b)

DOE and the LANL Ecology Group completed the Phase II cultural resources assessment and
cultural resources report for the DARHT facility project. On May 20, 1999, the SHPO officially
concurred with 2 DOE and LANL finding that the construction and operation of the DARHT
facility will have “no adverse effect” on cultural resources in the potentially affected area
(DOE 1999). In addition, as part of the LANL SWEIS MAP, in FY 2000 LANL completed the
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“Comprehensive Plan for the Consideration of Traditional Cultural Properties and Sacred Sites at
Los Alamos National Laboratory” (DOE 2000b). This DOE plan was approved in August 2000
and provides the institutional framework for identifying and documenting two specific types of
cultural resources: traditional cultural properties (TCPs) and sacred sites (DOE 2000b). As part
of DARHT facility operations, DOE and LANL will continue to consult with the four Accord
Pueblos through annual tours, as necessary, to minimize the potential for structural or other
damage to as-yet-unknown Native American cultural resources within the area of potential
effects for the DARHT facility site. Cultural resource surveys conducted as part of the Cerro
Grande Rehabilitation Project did not identify any new archaeological sites in the vicinity of the
DARHT facility. No new TCP or sacred site issues were identified during FY 2007 through

FY 2010. Any future TCP and sacred site issues will be addressed as part of the institutional
process established under the “Comprehensive Plan for the Consideration of Traditional Cultural
Properties and Sacred Sites at Los Alamos National Laboratory” (DOE 2000b).

In FY 2013, the annual visit of the Pueblo de San Ildefonso to Nake’muu and the associated
rehabilitation monitoring and site condition assessment originally under the SEA MAP was
integrated into the annual implementation of the Cultural Resources Management Plan

(LANL 2006), a revision of which is currently being reviewed by the State Historic Preservation
Office.

3.5 Mitigation Actions for Human Health and Safety
Summary of Potential Impacts

MAP Section VIIl.E.1(a)

The DARHT MAP identifies potential adverse health effects on workers and the general public
from high noise levels associated with the DARHT facility, especially from construction and test
firing.

Mitigation Action Scope

MAP Section VIIL.E.1(a)

Under this section of the DARHT MAP there is a commitment to provide noise protection to
workers in the form of ear muffs or ear plugs, depending on the expected noise levels, per
Occupational Safety and Health Administration Act of 1972 requirements.

Status
MAP Section VIIl.E.1(a)

Under the institutional implementation of the ISM System, DARHT facility operations are
managed according to specific procedures that collectively address a wide range of potential
impacts to worker safety and health. These procedures fully address potential adverse health
effects on workers from high noise levels associated with the DARHT facility during test firing
by requiring the use of appropriate personal protective equipment.

Summary of Potential Impacts
MAP Section VIII.E.2(a~c)

The DARHT MAP identifies the potential for adverse health effects on workers from radiation
from DARHT facility operations.
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Mitigation Action Scope

MAP Section VIlI.E.2(a-c)

The operations mitigation actions associated with this potential impact are as follows:

a) Radiation shielding will be provided around the accelerators to limit radiation exposure to
workers in the facility.

b) DARHT facility workers will be required to complete DOE-certified core radiological
training (minimum Rad-Worker I level) and be enrolled in the LANL dosimetry program.

c) Engineered controls will be installed as visual indicators to notify workers when the
accelerators are operating.

Status
MAP Section VIiI.E.2(a—c)

Under the institutional implementation of the ISM System, DARHT facility operations are
managed according to specific procedures that collectively address a wide range of potential
impacts to worker safety and health. DARHT facility accelerator operations are conducted in
accordance with the DARHT Operations Standard HX-DARHT-AP-014. This procedure
requires appropriate training, radiation dosimetry program participation, and acceleration
operations that collectively protect workers from exposure to unacceptable levels of radiation.

4.0 CONCLUSIONS

In FY 2013 there were no significant impacts from contaminants based on measurements of soil,
sediment, vegetation, field mice, and bees from DARHT operations. Also, the comparison of
bird species diversity and composition, a qualitative measurement, before and during DARHT
operations, showed no significant impacts to the bird populations.

Although 2013 contaminant levels were not at concentrations detrimental to human health or to
the environment, there were still measurable amounts of depleted uranium in all media, and the
levels were increasing over time to at least 2006. Concentrations of depleted uranium in most
media decreased in 2007 and may correspond to the success of employing steel containment
vessels and/or to cleanup of detonation debris. However, since increases of uranium in all media
were noted until at least 2006 and uranium may linger in soils for some time, the monitoring of
all or part of these media should be continued to a point where the concentrations are similar to

BSRLs.

Foam mitigation significantly reduced the amount of potential contaminants released into the
environment compared with open-air detonations, and the use of steel containment vessels
further reduced those amounts over foam mitigation.

Regarding potential impacts from DARHT operations on Nake’muu, the natural environment is
having a greater effect on the deterioration of the standing wall architecture than the operations

at DARHT.
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41 2013 MAP Implementation

In July 1999, all construction-related DARHT MAP mitigation commitments and action plans
were completed. The FY 2013 DARHT MAP activities represent the 14™ year of operation
implementation. The DARHT MAP activities implemented during FY 2013 were a continuation
of DARHT facility operations-phase MAP tracking and annual reporting. Should the scope of the
DARHT facility project change during the operations stage, as part of the appropriate NEPA
review, the scope of the DARHT MAP could be changed by NNSA as necessary and as directed
by the DOE Field Office.

4.2 Recommendations

e Continue monitoring for contaminants that are above BSRLs or are on increasing
trends. Future (2014) DARHT operations will likely incorporate more contained tests. As a
result, impacts from a given year of DARHT operations on the environment should
eventually decrease and this decreasing trend should be considered in future monitoring
decisions. However, uranium-238 appears to have accumulated in soils and sediments,
particularly near the firing point, and may impact biotic resources over a period of years.
These potential cumulative impacts should continue to be monitored, especially for
contaminants such as uranium-238 that are above BSRLs or are on increasing trends.

e Reevaluate environmental monitoring strategy. The environmental monitoring strategy
for DARHT should be reevaluated with consideration of issues such as (1) budget,
(2) movement to contained shots in 2007, (3) trend in contaminant concentrations and
comparison with the benchmark thresholds of BSRLs (RSRLs) and SLs, and (4) the results
of the 2005 special study on the effects of discontinuity in sample data.

e Continue to issue the DARHT MAPAR annually. The DARHT MAPAR will continue to
be issued annually as part of the SWEIS MAPAR. Detailed analysis of DARHT monitoring
data and results will continue to be published in the ASER.

e Continue environmental rehabilitation activities and annual tribal visits at Nake’muu.
Annual monitoring at Nake'muu has been discontinued, but site visits every 2 to 3 years for
vegetation removal, etc., and annual tribal visits should continue. Future TCP and sacred site
issues should be addressed as part of the institutional process established under the
“Comprehensive Plan for the Consideration of Traditional Cultural Properties and Sacred
Sites at LANL” (DOE 2000Db).

e Continue to manage DARHT facility operations in accordance with ISM. Under the
institutional implementation of the ISM System, continue to manage DARHT facility
operations according to specific procedures that collectively address a wide range of potential
impacts to worker safety and health including, but not limited to, noise and radiation hazards.

2013 Annual Report -26-



DARHT Mitigation Action Plan Annual Report

REFERENCES

Corely et al. 1981: Corely, J.P., D.H. Denham, R.E. Jaquish, D.E. Michels, A.R. Olsen, and
D.A. Waite, “A Guide for Environmental Radiological Surveillance at US Department of
Energy Installations,” U.S. Department of Energy report DOE/EP-0023 (1981).

DOE 1995: U.S. Department of Energy, “Dual-Axis Radiographic Hydrodynamic Test Facility
Final Environmental Impact Statement Record of Decision,” DOE/EIS-0228
(October 1995).

DOE 1996: U.S. Department of Energy, “Dual-Axis Radiographic Hydrodynamic Test Facility
Final Environmental Impact Statement Mitigation Action Plan,” DOE/EIS-0228

(January 1996).

DOE 1999: U.S. Department of Energy, “DOE Memorandum Requesting Concurrence on the
Dual-Axis Radiographic Hydrodynamic Test Facility (DARHT) III: Expanded Area of
Potential Effects; Cultural Resources Survey Report No. 110, LA-CP-99-36,” DOE
Albuquerque Operations Office/Los Alamos Area Office memorandum, LAAME:6EW -
540 (April 6, 1999) (attached SHPO concurrence dated May 20, 1999).

DOE 2000a: U.S. Department of Energy, “Special Environmental Analysis for the Department
of Energy, National Nuclear Security Administration: Actions Taken in Response to the
Cerro Grande Fire at Los Alamos National Laboratory, Los Alamos, New Mexico,”
DOE/SEA-03, Department of Energy, Los Alamos Area Office (September 2000).

DOE 2000b: U.S. Department of Energy, “A Comprehensive Plan for the Consideration of
Traditional Cultural Properties and Sacred Sites at Los Alamos. National Laboratory,
New Mexico,” Department of Energy, Albuquerque Field Office — Los Alamos Area
Office (August 2000).

DOE 2008: U.S. Department of Energy, “Final Site-Wide Environmental Impact Statement for
Continued Operation of Los Alamos National Laboratory,” DOE/EIS-0380.

Duran 2008: Duran, B., “Environmental Assessment of Foam Mitigation and Vessel Contained
Shots,” Los Alamos National Laboratory report LA-UR-08-2289 (April 2008).

Fresquez 2013: Fresquez, P.R., “The Concentrations of Radionuclides, Heavy Metals, and
Polychlorinated Biphenyls in Field Mice Collected from Regional Background Areas:
Revision 2,” Los Alamos National Laboratory document LA-UR-13-28998 (2013).

Fresquez et al. 2007: Fresquez, P.R., C. Hathcock, and D. Keller, “Bird Surveys at DARHT
before and during Operations: Comparison of Species Abundance and Composition and
Trace Elements,” Los Alamos National Laboratory report LA-14355 (November 2007).

Keith 1991: Keith, L.H., Environmental Sampling and Analysis: A Practical Guide (CRC Press,
Boca Raton, FL, 1991).

Keller and Risberg 1995: Keller, D.C., and D. Risberg, “Biological and Floodplain/Wetland
Assessment for the Dual-Axis Radiographic Hydrodynamics Test (DARHT) Facility,”
Los Alamos National Laboratory report LA-UR-95-647 (December 1995).

2013 Annual Report -27-



DARHT Mitigation Action Plan Annual Report

LANL 1999: Los Alamos National Laboratory, “CD-4 Milestone for the Dual-Axis
Radiographic Hydrodynamic Test Facility,” Los Alamos National Laboratory
Memorandum ESH-20/Ecol-99-0235 (June 1999).

LANL 2006: Los Alamos National Laboratory, “A Plan for the Management of the Cultural
Heritage at Los Alamos National Laboratory, New Mexico,” Los Alamos National
Laboratory report LA-UR-04-8964 (2006).

LANL 2007: Los Alamos National Laboratory, “Wildland Fire Management Plan,” Los Alamos
National Laboratory report LA-UR-07-6478 (September 2007).

LANL 2009: “Radionuclide Screening Action Levels (SALs) from RESRAD, Version 6.5,”
Los Alamos National Laboratory document LA-UR-09-8111 (2009).

LANL 2014a: Los Alamos National Laboratory, “Threatened and Endangered Species Habitat
Management Plan for Los Alamos National Laboratory,” Los Alamos National
Laboratory report LA-UR-14-21863 (2014).

LANL 2014a: Los Alamos National Laboratory, “Los Alamos National Laboratory 2013 Annual
Site Environmental Report,” Los Alamos National Laboratory report LA-UR-14-27564

(2014).

McNaughton 2006: McNaughton, M., “Calculating Dose to Non-Human Biota,” ENV-MAQ-
514, R1 (2006).

Nyhan et al. 2001: Nyhan, J.W., P.R. Fresquez, K.D. Bennett, J.R. Biggs, T.K. Haarmann, D.C.
Keller, and H.T. Haagenstad, “Baseline Concentrations of Radionuclides and Trace
Elements in Soils, Sediments, Vegetation, Small Mammals, Birds, and Bees around the
DARHT Facility: Construction Phase (1996 through 1999),” Los Alamos National
Laboratory report LA-13808-MS (2001).

Vierra and Schmidt 2006: Vierra, B.J., and K.M. Schmidt, “A Current Assessment of the
Nake'muu Monitoring Program,” Los Alamos National Laboratory report LA-UR-06-
8130 (2006).

Wells 2007: Wells, J.V., Birder’s Conservation Handbook: 100 North American Birds at Risk,
(Princeton University Press, Princeton, NJ, 2007).

Zumbro 2010. Zumbro, M., Los Alamos National Laboratory, personal communication, May 10,
2010.

2013 Annual Report -28-



FY 2014 SWEIS MAPAR

Appendix III
Fiscal Year 2014 Trails Management Program
Mitigation Action Plan

Annual Report

Alll-1



FY 2014 SWEIS MAPAR

This page intentionally left blank

AllI-2



LA-UR-14-28361

Approved for public release;
distribution is unlimited.

fitle: | Fiscal Year 2014 Trails Management Program
Mitigation Action Plan Annual Report

October 2014

Prepared by: | Daniel S. Pava, Environmental Protection Division,
Environmental Stewardship Services Group (ENV-ES)

- e p e Sl g z >

Mountain bikers at the Potrillo Canyon Trailhead, summer 2014.

0
s Lc;; Alamos

NATIONAL LABORATORY
EST.1943




This report was prepared as an account of work sponsored by an agency of the U.S. Government. Neither
Los Alamos National Security, LLC, the U.S. Government nor any agency thereof, nor any of their
employees make any warranty, express or implied, or assume any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or
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or any agency thereof.
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1.0 EXECUTIVE SUMMARY

This Trails Management Program Mitigation Action Plan Annual Report (Trails MAPAR) has
been prepared for the Department of Energy (DOE)/National Nuclear Security Administration
(NNSA) as part of implementing the 2003 Final Environmental Assessment for the Proposed
Los Alamos National Laboratory Trails Management Program (DOE 2003). The Trails
Mitigation Action Plan (MAP) is now a part of the Site-Wide Environmental Impact Statement
for the Continued Operation of Los Alamos National Laboratory (DOE/EILS 0380) Mitigation
Action Plan (SWEIS MAP) (DOE 2008). The MAP provides guidance for the continued
implementation of the Trails Management Program at Los Alamos National Laboratory (LANL)
and integration of future mitigation actions into the SWEIS MAP to decrease impacts associated
with recreational trails use at LANL.

This ninth MAPAR includes a summary of the LANL Trails Management Program activities and
actions during Fiscal Year (FY) 2014, from October 2013 through September 2014.

2.0 CONTEXT: TRAILS AT LANL

Trails use at LANL has been considered one of the benefits of working and living in Los Alamos
County. However, there was never an explicit DOE or LANL policy or mechanism to balance
recreational trails use on LANL property with environmental, cultural, safety, security, and
operational concerns. In 2003, the DOE directed LANL to establish such a program.
DOE/NNSA published the Final Environmental Assessment for the Proposed Los Alamos
National Laboratory Trails Management Program and a Finding of No Significant Impact
(FONSI) (DOE 2003) in September 2003. The NNSA issued a MAP for this environmental
assessment (EA) on the same date.

The most pertinent trails issues identified in the EA were:
e DOE/NNSA does not have a public recreational mission established by Congress.

e The public gets conflicting messages regarding trail use on LANL property because signs,
access controls, and enforcement at LANL vary.

e Trespassing occasionally occurs from LANL onto adjacent lands where trail use is not
permitted.

e Trail use poses threats to some cultural and natural resources.

e Trail use in certain LANL areas increases the risks of human exposure at potential release
sites, and other operational and natural hazards including wildfires.

e Security concerns are posed by the use of certain LANL trails.

The MAP established the Trails Management Program, which is implemented through individual
projects, including measures for planning, repair and construction, environmental protection,

FY 2014 Trails MAPAR 5



safety, security, and post-repair and construction end-state conditions assessments. A standing
Trails Working Group made up of LANL and other agency’s stakeholders was formed to carry
out this program.

In March 2014, at the request of the DOE/NNSA Los Alamos Field Office, the Los Alamos
National Security, LLC (LANS) Environmental Stewardship Services Group (ENV-ES) prepared
a National Environmental Policy Act (NEPA) Review evaluating whether the Environmental
Assessment for the Proposed Los Alamos National Laboratory Trails Management Program
(DOE 2003) required supplementation and/or revision. LANS NEPA staff concluded that the
analyses in the 2003 EA was still relevant and its description and resource impacts remained
accurate and did not require an update or supplementation. The NEPA Review noted that there
have been local changes that have a potential to affect resources and resource management since
the 2003 EA, including:

e The Las Conchas Fire impacted LANL watersheds and canyons where there are actively-
used trails.

¢ The listing of the Jemez Mountains salamander as endangered by the United States Fish
and Wildlife Service. The salamander has habitat in some areas at LANL where there are
actively-used trails.

e Ongoing drought and climate change impacts (similar to the drought impacts that existed
pre-Cerro Grande Fire).

e Increased use of certain LANL trails by the public as a result of social media, and
restrictions on adjoining public lands.

e Impacts to cultural resources in areas accessible to the general public.

The NEPA Review noted that LANS and DOE/NNSA have worked together and done much to
promote better trails management in the 10 years since the EA, associated FONSI, and MAP
were released. Specifically, LANS has been conducting public tours and is in the process of
installing fencing and kiosks with information about the rules and risks associated with
recreational trails use at trailheads across Technical Areas (TAs) 70 and 71. In addition, a new
LANL website “Taking Care of Our Trails” (http://www.lanl.gov/community-
environment/environmental-stewardship/protection/trails/index.php) now provides maps and
guidance that balance responsible stewardship with the privilege of public access.

The NEPA Review concluded that while there have been some changes, which potentially affect
the resources analyzed in the 2003 EA, these changes are not significant in context or intensity.
Therefore, no update or supplementation of the 2003 EA was recommended because the MAP
associated with the EA, in conjunction with the LANL Cultural and Habitat Resources
Management Plans, are in place to manage these resources and mitigate impacts. These
Management Plans are in place to address issues as they arise using an adaptive management
approach.
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Trails management program goals:

e Reduce the risk of damage and injury to property, human life, health,
and sensitive natural and cultural resources from social trail use at LANL.

e Facilitate the establishment of a safe, viable network of linked trails
across the Pajarito Plateau that traverse land holdings of various private
and government entities for recreational use and for alternate
transportation purposes without posing a threat to DOE and NNSA
mission support work at LANL or disrupting LANL operations.

e Maintain the security of LANL operations.

e Respect the wishes of local Pueblos to maintain access to traditional
cultural properties by Pueblo members while also preventing
unauthorized public access to adjacent Pueblo lands and other lands
identified as both religious and culturally sensitive areas to Native
American communities.

e Adapt trail use at LANL to changing conditions and situations in a
responsive manner.

e Maintain the recreational functionality of DOE lands so that the land
remains open to all members of the public for non-motorized recreation,
in compliance with federal laws and LANL operational constraints.

3.0 TRAILS MANAGEMENT PROGRAM

The Trails Working Group met nine times in FY 2014. The Trails Working Group held its 100"
meeting in August 2014. Typically, Trails Working Group attendees include subject-matter
experts from LANL, representatives from Los Alamos County, nearby Pueblos, Bandelier
National Monument, the Santa Fe National Forest, and interested local residents. Meetings
provide an ongoing and in-depth forum for discussing and resolving trails mitigation issues that
arise from active adaptive management. What follows are the highlights of the FY 2014 Trails
Management Plan implementation at LANL.

3.1 Fixing and Protecting Trails

Trail repair and protection continued to focus primarily on the 4,000-acre tracts known as TAs
70 and 71 located between White Rock and Bandelier National Monument. This buffer area is
easily accessed from Pajarito Acres and State Road 4, and has been used by the public for
decades. The trailhead at Gate 9 that provides vehicular access from State Road 4 to an electrical
substation was closed in FY 2014 because there are other more suitable trailheads nearby.
Shortly thereafter the fence was cut in a number of places. Repairs were made to the fence and
there has been no further damage or unauthorized entrance observed.
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3.2 Public Information

In FY 2014, the Trails Management Program assigned names to all of the major trails in TAs 70
and 71, including those that had not previously had been named. Maps have been revised to
reflect these changes. Signs were installed in the trailhead kiosks at TAs 70 and 71. These signs
include QR (quick response) codes that can be scanned by smart phones to obtain trail maps and
more detailed information about the trails and Trails Management Program. Enhanced outreach
to local groups such as the Sierra Club and the Pajarito Environmental Education Center
reinforced the need to contact the Trails Working Group when formal group tours are desired. A
presentation about the Trails Management Program was made by LANS staff during a PEEC
meeting in May 2014.

[n order to provide more information to the public, the Trails Management Program updated the
“Taking Care of Our Trails” website (http://www.lanl.gov/community-
environment/environmental-stewardship/protection/trails/index.php) during FY 2014. The
website states that continued access and use of LANL trails is contingent upon being good
stewards of these federal lands. There are interactive map features and descriptions, and a revised
pdf brochure Trails Management at LANL.

3.3 Cultural and Biological Resources Protection

In order to improve protection from damage by off-trail mountain bike use, the major thrust of
cultural resources protection during FY 2014 were Trails Management Program efforts to
enhance controls and increase public awareness about trails use in TAs 70 and 71. In the late
spring of 2014, Pajarito Acres residents reported a new unapproved mountain bike trail near the
intersection of the Lower Water Canyon and Ruin Mesa Trails. ENV-ES staff investigated and
blocked off the trails and posted signs closing the area. A media campaign about responsible
mountain bike use on LANL trails followed, and no further incidents have been reported.
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During FY 2014, the Trails Working Group developed a TA70 and 71 Group Visits Policy. The
DOE/NNSA Los Alamos Field Office asked LANS to assist in defining what such a policy
might entail. The Field Office was responding in part to recent concerns expressed in
correspondence from one of the neighboring Pueblos and a recent publicized group tour
organized by a local environmental education organization. TAs 70 and 71 are adjacent to
Pajarito Acres and accessible by the public from many trailheads along State Road 4. They are
popular locales for hiking, biking, and equestrian activities. These DOE lands are not developed
but they are designated in LANL planning documents as reserve/buffer and set aside for future
experimental science. It is also deemed a “General Access Area” which allows public access.
The area is replete with cultural resource sites that must be protected. The Trails Management
Program has addressed these concerns during the past several years through a combination of
improved signs and trailhead kiosks, access modifications, trail realignments, trail closures, and
public outreach/education.

Trails Management Program staff also coordinated a site visit to the Anniversary Trail in March
2014 that provided more detailed information about cultural and historic resources to Los
Alamos County’s project team working on a new water supply line that would traverse this area.
Sites will be avoided and protected once the project commences.

The LANL Habitat Management Plan provides a strategy for the protection of threatened and
endangered species and their habitats on LANL property. The Mexican Spotted Owl (Strix
occidentalis lucida) and Southwestern Willow Flycatcher (Empidonax trailii extimus) are
federally listed threatened or endangered species and may occur in areas traversed by trails.
Mexican Spotted Owl surveys began on March 1 and concluded mid-May. There were seasonal
trail closures when these surveys were conducted. Most trails were reopened, but trails in areas
where the surveys indicated owls were present remained closed until August 31. Reopening the
Los Alamos Canyon Trail between State Road 4 and West Road was discussed, as was the
possibility of including it in the Bandelier National Monument patrol area. Issues concerning
Mexican Spotted Owl impacts in the Canyon, and polychlorinated biphenyl cleanup would need
to be resolved before the area could open to the public. Some parts of Los Alamos Canyon are
potential habitat for the Jemez Mountain Salamander (Plethodon neomexicanus), added to the
federal list of threatened and endangered species in 2013.

During FY 2014, the Trails Working Group continued to review the problem of feral cattle in
White Rock Canyon, which can be accessed by LANL hiking trails. This is a trails management
issue for several reasons. The canyon is part of the White Rock Canyon Reserve, which is an
inappropriate place for cattle. There are sensitive species present, and there is a potential for the
cattle to damage habitat and cultural resources, and they threaten the safety of hikers. Cameras
installed in FY 2013 on the Ancho Springs Trail showed wildlife including bear, cougar, bobcat,
and also cattle. A report with recommendations for feral cattle removal options was submitted to
the DOE/NNSA Los Alamos Field Office in FY 2013 and is pending further action.
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3.4 Security and Safety

During FY 2014, the Trails Management Program continued to coordinate with Bandelier
National Monument on patrols and law enforcement in TAs70/71. This has been facilitated by
the revised Superintendent’s Compendium and agreement between DOE/NNSA and the Park
Service that allows enforcement pursuant to 36 Code of Federal Regulations on certain DOE
lands at LANL. LANS cultural resources staff contacts Bandelier National Monument personnel
when doing field work in the areas patrolled by National Park Service rangers. The Trails
Working Group contacts LANS security on matters of unauthorized trails use and parking to
access trails. The Trails Management Program also coordinated with the Los Alamos County
Trails and Open Space Program on a variety of issues affecting both Los Alamos County and
LANL/DOE, including trails maintenance, closures, and way-finding.

Clarification was issued after many inquiries regarding use of LANL trails for the hobby of
geocaching. The Trails Management Program worked with Los Alamos County Trails and Open
Space staff to contact local geocaching points of contact to inform them that these activities are
not allowed on LANL property, and requested that existing geocaches be removed.

There were no trail closures at LANL resulting from rains or flooding in FY 2014. However,
pedestrian, bike, and vehicular access to the Mortandad Bench Trail was restricted from July 25
to August 11 for security reasons. Trails Management Program staff helped LANS physical
security to plan and coordinate this closure. The Mortandad Canyon Trail is closed indefinitely
due to large scale remediation work taking place in the canyon.
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1.0 INTRODUCTION

Overall Purpose

In 2007, Los Alamos National Laboratory (LANL or the Laboratory) adopted a Biological
Resources Management Plan (BRMP) that describes the Laboratory’s goals, objectives, and
strategies for managing biological resources (Hansen et al. 2007). One of the identified
objectives is to maintain the ability of large game animals (including mule deer and Rocky
Mountain elk) to migrate across LANL property. To achieve this objective, LANL is identifying
locations of large game movement pathways across the landscape, and developing best
management practices to maintain those pathways including recommendations to minimize the
occurrence and severity of animal-vehicle accidents on LANL property.

Bennett (2006) modeled movement corridors for large game at LANL using Geographic
Information System (GIS) analyses and Rocky Mountain elk telemetry data. By identifying large
game movement corridors, LANL can better manage activities to facilitate wildlife movement to
adjacent properties while minimizing adverse human-large game interactions. In preparation
for this study, the movement corridor model was updated in 2011. Information from this study
will feed into LANL management tools such as the Decision Support Application (DSA) spatial
analysis tool and the Long-Term Strategy for Environmental Stewardship and Sustainability.

The overall purpose of this study was to test the real-world use of the locations identified as
movement corridors and pinch points (areas of constricted movement around facilities and
roads) by large game. We addressed this question in two ways: (1) a one-year camera study
using detections of wildlife by trail cameras to compare use of pinch point areas to non-
movement-corridor areas along Pajarito Road, and (2) an analysis of the location of animal-
vehicle accidents relative to the predicted locations of large game movement corridors crossing

Pajarito Road.
Specific Study Objectives:
e Test the animal movement model identification of movement corridors and pinch points
for LANL.
e Compare accident locations to movement corridor and pinch point locations.

» Provide observations on seasonal animal use of the Pajarito Road area.

Previous Research on Rocky Mountain Elk and Mule Deer Habitat Use and Movements
in the LANL Area

During the period of 1995 to 2003, several studies were conducted in the Los Alamos area on the
survival, movements, and habitat use of Rocky Mountain elk using both very high frequency
(VHF) and Global Positioning System (GPS) telemetry collars (Biggs et al. 1998, Wolf 2003,
Bennett 2006, Biggs et al. 2010, Rupp and Rupp 2010, Hansen et al. 2012). In general, habitat
selection studies documented that elk prefer grassland habitats (Biggs et al. 1998, Bennett 2006,
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Biggs et al. 2010). Biggs et al. (2010) found that in some (but not all) seasons following the Cerro
Grande fire, elk preferred areas that had been severely burned. Biggs et al. (1998) recorded most
observations of elk on slopes of less than 20 degrees, and Bennett (2006) found that elk
decreased their use of an area as the slope increased.

Biggs et al. (1998) documented 7 of 10 marked elk residing year-around on the Pajarito Plateau.
Wolf (2003) found that elk wintering on LANL property remained primarily on LANL or at
lower elevations in the Jemez District of the Santa Fe National Forest (in the American Springs
area west of LANL) during non-winter months, while elk wintering on Bandelier National
Monument property spent non-winter months at the Valles Caldera National Preserve or on the
higher elevations of the Jemez District of the Santa Fe National Forest. Hansen et al. (2004), using
spotlight survey data, documented elk on LANL property in both summer and winter, with a
consistent increase each year of number of elk sighted per kilometer travelled in the summer
during 2000 through 2003. Rupp and Rupp (2010) described elk in the Jemez as displaying
“quasi-migratory” movements—seasonal home ranges were difficult to delineate but animals
moved in response to the best resources available at the time. They observed an increase in
movement activity in November and in April/May relative to other periods of the year.

Snow depth appears to be an important factor in elk movements in winter since 90 percent of all
elk locations occurred in locations with snow depths of less than 8 centimeters (Rupp and Rupp
2010). Increased snowfall appears to push elk out of the higher elevations of the Jemez
Mountains during wet winters. Increased numbers elk sightings in February during spotlight
surveys on LANL property were correlated with higher levels of January snowfall (Hansen et
al. 2004). Wolf (2003) found that the number of elk wintering on Bandelier National Monument
was directly related to accumulated snow depths.

Less data is available for mule deer habitat use and movements. Hansen et al. (2012)
documented extensive use of residential areas within the Los Alamos townsite by mule deer
year-around, with deer crossing roads an average of two to seven times per day. Mule deer
home ranges straddled highways as well as primary, secondary, and tertiary arterial roads.
Bender et al. (2007) found that adult female mule deer in north-central New Mexico had annual
survival rates ranging from 0.63 to 0.91 during 2002 through 2004. The most common cause of
adult female mortality was starvation, and they estimated annual rates of population change
ranging from -35 percent to +6 percent during this period. Given a lack of natural food sources,
residential or commercial areas with irrigated landscaping and/or effluent outfalls are likely to
be attractive to mule deer in a wildland-urban interface setting during periods with low
precipitation.

Previous Research on Factors Influencing Animal-Vehicle Accidents in the LANL Area

Biggs et al. (2004) analyzed vehicle-accident data in the LANL area from 1990 through 1999 and
examined landscape factors associated with accident sites. They found that locations that had a
downward slope to the road and larger quantities of vegetation taller than 2 meters in height
were more likely to be accident hotspots.
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Hansen et al. (2012) found that deer vehicle-accident locations were only weakly correlated with
the densities of recorded deer road crossings by telemetered deer. This was likely because
accidents were rare on roads with low speed limits, while those roads were frequently crossed

by deer.

Roadside visibility and speed limits apparently play as large or larger a role in animal-vehicle
accident locations as the frequency of use of an area by large game. Frequency of animal-vehicle
accidents in the Los Alamos region are significantly related to season and time of day, with the
most accidents occurring during seasons of shorter day length, in the hours immediately
following sunset (Biggs et al. 2004, Hansen et al. 2012). This represents the time of year when
LANL’s evening commuter traffic occurs after sunset; when there may be increased movement
of large game animals during the breeding season; and when in some years large game animals
may move onto the Pajarito Plateau from the Jemez Mountains in response to snowfall at higher
elevations.

Elk Movement Model, Corridors, and Pinch Points

Bennett (2006) used GIS to integrate a habitat suitability model and a barrier model into a least-
cost path model that predicts seasonal Rocky Mountain elk movement routes across the
landscape. The habitat suitability model estimated how elk used resources within the study
area by comparing elk locations from telemetry data to the availability of resources defined by
random points within each home range. Biggs et al. (1998) defined five distinct seasons for elk
as winter (November-February), spring (March—April), calving (May-June), summer (July—
August), and fall (September—October). A predictive habitat suitability equation was developed
through logistic regression for each season and a composite yearly equation was developed.

The barrier model was developed for features that act as physical barriers to elk movement such
as buildings, fences (security and industrial), roads, steep slopes, and major water bodies. These
features were weighted based on the amount of impedance they impose on elk movement. The
habitat suitability model and the barrier model were combined to produce a cost surface. The
cost surface represented a relative cost per cell for elk movement. Low cost cells (better habitat,
fewer barriers) facilitate movement and high cost cells (less desirable habitat, more barriers)
impede movement. The least-cost path movement model was developed within a raster
environment with a grid cell resolution of 30 meter by 30 meter.

Elk movement corridors were defined using cost surfaces, source areas, and destination areas.
Source and destination areas were identified from areas of frequent use by radio collared elk,
with source areas being defined within LANL boundaries and destination areas in the
neighboring properties of United States Forest Service, Bandelier National Monument, and
Pueblo de San Ildefonso lands. Bennett (2006) defined movement corridors as 1,000-feet-wide
least-cost pathways from source to destination areas.

For this study, Bennett updated her large game movement model in 2011-2012 by updating the
barrier model with new LANL roads, facilities, and fences. After the barrier model was
updated, a new cost surface was generated. Bennett also identified three areas along Pajarito
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Road on LANL property as possible “pinch points.” Pinch points are sections of a movement
corridor that are constricted due to topographical features or other physical barriers including
fences and buildings. Pinch points were identified in movement corridors crossing Pajarito
Road where the corridor was constricted or funneled along a steep canyon or drainage and was
further constricted by buildings or security fences along the road.

2.0 STUDY AREA

Los Alamos is located in northern New Mexico, about 35 miles northwest of Santa Fe (Figure 1).
LANL facilities can be found in 50 different work areas (called technical areas) that are spread
across 36 square miles of the Pajarito Plateau. Pajarito Road is one of three major roads
traversing southeast to northwest through the Laboratory. The technical areas along Pajarito
Road house a significant portion of LANL’s nuclear operations. Existing and planned projects
include construction of a new Transuranic Waste Facility, the Material Disposal Area C (MDA-
C) closure, and the Material Disposal Area G (MDA-G) closure. Prior to April 2004, Pajarito
Road was open to public access. Since that time, access to Pajarito Road has been limited to
LANL badgeholders. Pajarito Road, at its intersection with New Mexico State Road 4, had 4,984
average daily vehicle trips in 2004 (DOE/NNSA 2008).

The elevation along Pajarito Road ranges from 6,521 feet to 7,420 feet. The habitat within the
general area varies from ponderosa pine on the mesa tops within the higher elevations to pifion
juniper woodlands at the lower elevation. There are open field areas on some mesa tops, and
areas of wetlands and riparian habitats at the bottom of Pajarito Canyon. Two-mile Canyon lies
to the south of Pajarito Road in the upper (western) part of the Corridor. Pajarito Canyon lies to
the south in the central portion of Pajarito Road. In the lower (eastern) portion of Pajarito Road,
the road lies in the bottom of Pajarito Canyon. Mortandad Canyon lies to north of Pajarito Road
in the upper portion, and Cafiada del Buey lies to the north in the lower portion.

Concerns have been raised by the Pueblo de San Ildefonso that LANL operations have created
barriers or altered elk movements in such a way that fewer elk are crossing onto tribal property.
Pueblo de San Ildefonso property extends west of New Mexico State Road 4 approximately ¥ to
1 mile north of Pajarito Road along the eastern half of the road, north of Canada del Buey.
Bennett's movement model (Figure 2) shows four potential large game movement corridors
from LANL to the Pueblo de San Ildefonso property. Of these, two require large game animals
to cross Pajarito Road, and an additional corridor is optionally accessed by crossing Pajarito
Road.

Model results have identified several large game movement corridors crossing Pajarito Road
and three pinch points along the road (Figure 2). The westernmost pinch point is located to the
east of Technical Area (TA) 59, in a small drainage area. The next pinch point occurs mainly on
the south side of Pajarito Road in TAs 55, 50, 63, and 66. The easternmost pinch point occurs
near TA-18 and TA-54 on the south side of Pajarito Road in TA-51.
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3.0 METHODS

Camera Stations

We used Bushnell® Trophy Cam digital trail cameras to establish six camera stations adjacent to
Pajarito Road. These trail cameras are triggered by movement and infrared heat to record
photos of passing wildlife. Stations consisted of two cameras mounted directly or indirectly
opposing one another. A camera station was placed in each of the three pinch points in areas
that had evidence of wildlife use. Three additional camera stations were placed in non-
movement-corridor areas as controls. The control camera stations were placed outside of
movement corridors but in areas where wildlife encounters were possible (for example, areas
potentially used by wildlife for foraging). Figure 2 shows the location of pinch point and control
point camera stations.

Cameras were secured in a protective case
with a LANL-issued lock, and secured either
to a tree or t-post with a MasterLock® python
cable. In some locations t-posts were used to
mount the cameras and in other locations
trees were used. T-posts were only used in
areas where trees suitable for mounting
cameras did not exist (Figure 3). Locking the
cameras minimized the possibility of camera
or memory card theft.

To ensure the cameras would not take photos
of any classified actions or property, the
camera locations were not placed within any
security area and the fields of view of the
cameras were not in line of sight of any
secured area or activity. In addition, all
images were initially screened in the field
while downloading images. Any image that
had questionable content was deleted. The
images were also reviewed and cataloged
while uploading to a LANL computer and
stored in a database.

Figure 3. Picture of wildlife camera installed with
t-posts.

The cameras were deployed at the six selected sites in early April 2011. A period of about six
weeks was used to test the cameras” operation. At the beginning of the testing period, two
cameras were placed at each station and mounted roughly 30 to 50 feet from each other with the
camera’s field of view facing the other camera. This configuration had mixed results. Many false
positive images were obtained. False positive images are images that do not include wildlife
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species and usually are caused by wind, rain/snow, insects, or birds landing on vegetation. In
most cases, camera configuration was changed so that one camera’s field of view would capture
images of wildlife moving toward it and the other camera would capture images of the same
wildlife moving away from it. Better results were obtained with fewer false positive images.

During the testing period, cameras were checked daily to assess for proper positioning and
determine sensor sensitivity settings. Strong winds proved to be a challenge for the camera
placement. Branches of trees and shrubs were trimmed, and the cameras were set on the low
sensor setting to minimize photos of moving vegetation from high winds. As the spring winds
decreased, the cameras were set to the normal sensor setting. During the testing period, cameras
were placed at different heights depending on the terrain. Originally, a set height of 1.5 meters
from the ground surface was used to mount the cameras. However, terrain within the field of
view affected what was visible in the photo. Therefore, camera mounting height was then
adjusted based on the surrounding terrain to maximize the field of view of each camera. Even
though camera mounting heights differed among the cameras, the field of view was consistent.
Camera mounting height was between 3.5 and 4.5 feet for all cameras. Each image showed
ground to skyline.

The camera study was officially begun on May 12, 2011, and ended on May 11, 2012. The
settings used are in Table 1 (Bushnell Outdoor Technology 2009). Cameras were set to place a
date and time stamp on each image as well as the moon phase and the ambient temperature.
Cameras were checked weekly. When checking cameras, the status of each camera was
recorded in a field log book referenced by the 3-digit property number. The camera’s memory
card was replaced with a blank card. All memory cards were numbered. The memory card
number was recorded for each camera in the field log. Battery life of the camera was checked.
Batteries were replaced when battery power was low. The camera settings were verified and the
camera was placed back into operation. All details of the camera check were recorded in the

field log book by date.

Table 1. Bushnell Trophy Camera Settings

Mode Camera

Image Size 5M Pixel

Capture Number |3 (selects how many photos are taken in sequence per trigger)
Interval 1 second (selects the length of time that the camera will “wait” until it

responds to any additional triggers from the passive infrared (PIR) sensor
after an animal is first detected and remains within the sensor’s range)

Sensor Level normal (selects the sensitivity of the PIR sensor. The “High” setting will
make the camera more sensitive to infrared (heat) and more easily
triggered by motion, and the “Low” setting makes it less sensitive to heat
and motion.

Time Stamp On (select “On” if you want the date and time (that the photo was
captured) imprinted on every photo.




Field Validation of Large Game Movement Corridors and Pinch Points at LANL

Memory cards collected from the cameras were downloaded to a computer and images were
stored on an Environmental Protection Division — Environmental Stewardship Services Group
(ENV-ES) server. Two persons reviewed each image for the presence of wildlife. Any image that
was questionable was further reviewed by additional personnel. The image information was
entered in to the BRMP database. Information included date and time of the image, wildlife
species, number of animals, sex of the animal (when detectable), and camera station. Only
distinct observations were recorded in the database. For example, if a camera took seven images
of the same animal, only one record was entered into the database, but all of the images were
retained and related to this single record. Time stamps were compared between cameras at the
same station to reduce the possibility of double-counting an observation.

Night images required careful attention. In many images, only an eye shine was visible. If an
eye shine was detected but nothing else could be distinguished in the image, then the image
was enhanced using image-processing software such as Microsoft Office Picture Manager. By
adjusting the brightness and contrast, the image of the wildlife was sometimes clearer. In these
cases where the image was dark, animal identification was based on animal size, body shape,
and, if multiple time series pictures existed, by animal movement.

Accident Locations

We expanded the accident database described in (Biggs et al. 2004) to include accidents from
2000 through 2011. Additional records from the Los Alamos Police Department, the LANL
security force, and personal and newspaper reports of animal-vehicle accidents were added to
the database of animal-vehicle accidents in Los Alamos County. Where available, we recorded
the species involved, the location, date, and time of the accident, cost estimates of damage to
vehicles, injuries to humans, and injuries to animals. Accident locations were recorded into the

GIS.

Analyses
We began the study with the following testable hypotheses.

e Do animals use pinch point areas more than control areas?
e Are accident locations associated with modeled pinch point locations?

e Are there significant seasonal differences in animal occurrence?

An animal detection was defined as each distinct observation of one or more animals of a
particular species. If multiple pictures were taken of an animal or a group of animals that could
be identified over time (for example, if an animal laid down within range of a camera), all
photographs taken of that animal or group within a 2-hour period were counted as one
detection. We calculated the weekly rate of detections of each species photographed per camera
station. We also recorded group size for each detection. We tested for normality in the weekly
rate data using a Shapiro-Wilks test and a Normal Quantile-Quantile plot. We used a one-sided
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Student’s t-test to test the hypothesis that detection rates were higher at pinch points than at
control points during the period of the study.

We used GIS to examine the occurrence of animal-vehicle accidents within pinch points, within
movement corridors crossing Pajarito Road not containing pinch points, and in non-corridor
road stretches. We tested the null hypothesis that accidents occurred at proportionally the same
frequency in pinch point areas, non-pinch-point movement corridors, and non-corridor
locations along Pajarito Road with a Pearson’s Chi-Squared goodness-of-fit test.

4.0 RESULTS

Detections of Species at Camera Stations

We recorded nine different species at the camera stations along Pajarito Road. There were a
total of 520 detections at the six camera stations, including eight where the species could not be
identified. Three species had over 100 detections each: mule deer (Odocoileus hemionus; n = 181),
Rocky Mountain elk (Cervus canadensis; n = 161), and coyotes (Canis latrans; n = 139). All other
species occurred <10 times, including mountain lion (Felis concolor), bobcat (Lynx rufus), striped
skunk (Mephitis mephitis), raccoon (Procyon lotor), gray fox (Urocyon cinereoargenteus), and black
bear (Ursus americanus).

The only species that had a significant difference in weekly detection rates between pinch point
stations and control stations was coyote (p = 0.041; Table 2). Coyotes were detected over three
times as often at pinch points as at control points. Although the total number of detections of
other carnivores was relatively small, bobcats, raccoons, black bears, and grey foxes combined
were also observed twice as often at pinch point stations than control stations. Detections of
mule deer and elk were relatively evenly distributed between pinch points and control points.

Table 2. Weekly rate of detections for species detected at camera stations located
at movement corridor pinch points and at control sites along Pajarito Road,
Los Alamos National Laboratory, New Mexico, between 12 May 2011 and
11 May 2012. “Other Carnivores” included black bear, bobcat, raccoon,
gray fox, mountain lion, and striped skunk.

Species Weekly Detection Rates (SD)
Pinch Points Control Points P-Value
(n=3) (n=3)
Mule deer 0.995 (1.084) 1.131 (0.543) 0.572
Elk 0.918 (0.514) 0.918 (0.621) 0.500
Coyote 1.047 (0.521) 0.31(0.185) 0.041
Other Carnivores 0.207 (0.136) 0.103 (0.129) 0.197
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During the period of 27 June 2011 through 8 July 2011, LANL was closed due to the Las
Conchas wildfire. The town of Los Alamos was also evacuated for part of this period. Because
we continued operating camera stations past the official end date of this study, we had data
from 2012 for this same time period. We compared detection rates between 2011 and 2012 to see
if the Laboratory closure and/or the large wildfire occurring to the west of LANL property
affected animal movements along Pajarito Road. The data set was too small for statistical
testing, but there was no suggestion that detection rates were substantially different in 2012
versus 2011 (Table 3).

Table 3. Number of detections and total number of animals counted for elk, mule deer,
coyotes, and other carnivores between 27 June and 8 July in 2011 and 2012.

Species Number of Detections Total Number of Animals Counted
2011 2012 2011 2012
Elk 8 10 30 16
Mule Deer 7 12 13
Coyote 2 6 2 6
Other Carnivores 2

For coyotes, mule deer, and elk, we tested for changes in detection rates among seasons. For
mule deer and elk, we also tested for changes in average group size among seasons. Since there
were no significant differences in detection rates between pinch point stations and control
stations for mule deer and elk, we pooled all station data for seasonal analyses of these species.
Seasonal data were not always normally distributed, so we used a nonparametric analysis of
variance (ANOVA) (Kruskal-Wallis test) for analyses of coyote and deer seasonal data, and a
parametric ANOVA for analysis of elk seasonal data. Group size data were also not normally
distributed, so we used a nonparametric ANOVA (Kruskal-Wallis test) for analyses of elk and

deer group sizes.

There was no evidence of seasonal differences in detections of coyotes at the pinch point
stations (K-W statistic = 3.167, p = 0.53, dof = 4; Figure 5) or control stations (K-W statistic =
7.698, dof = 4, p = 0.103). Seasonal detections of elk were not significantly different at the a = 0.05
level (F =2.555, p = 0.0638), although detection rates were at least twice as high in the winter,
calving, and summer seasons relative to the spring and fall seasons. Detections of deer did not
differ by season (Kruskal-Wallis statistic 4.034, dof = 4, p = 0.401). Both deer and elk showed
evidence of group sizes varying by season, although elk differences were not significant at the a
= 0.05 level (deer, Kruskal-Wallis statistic = 9.963, dof = 4, p = 0.0411; elk, Kruskal-Wallis statistic
=7.986, dof =4, p =0.0921; Figure 6).

11
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Figure 5. Seasonal detection rates for mule deer, Rocky Mountain elk, and coyote at camera stations
along Pajarito Road, Los Alamos National Laboratory, New Mexico, May 2011-May 2012.
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Figure 6. Mean seasonal group sizes of elk and deer detected at camera stations along Pajarito Road,
Los Alamos National Laboratory, New Mexico, May 2011-May 2012. Error bars represent
the positive standard deviation, and the number above each bar represents the maximum
group size recorded for that species in that season.

We photographed elk with young calves and deer with fawns (Figure 7), demonstrating that elk
and deer are using the area near Pajarito Road for raising young. There were a total of 31
detections of elk and 37 detections of deer during the calving season along Pajarito Road (see
charts of elk and deer occurrences during calving season versus other seasons, Appendix A).
Use of the Pajarito Road area during calving season was common for both elk and deer.
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Figure 7. Photographs from camera stations of elk with nursing young (top) and mule deer with
twin spotted fawns (bottom). Black arrows point at the fawns in the photograph.
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Animal-Vehicle Accidents

We analyzed the locations of 98 animal-vehicle accidents that occurred along Pajarito Road
from 1990 through July 2011 (data was not available for 2003 and 2004). Animal-vehicle
accidents in Los Alamos County most commonly involve mule deer, with elk as the second
most commonly involved species (Biggs et al. 2004). For Pajarito Road, 70.3 percent of the road
is not within an identified movement corridor. Pinch point locations cover 17.4 percent of
Pajarito Road, and non-pinch-point corridors cover 12.3 percent of Pajarito Road.

Of the 98 accidents, 56 percent (55 accidents) occurred outside of any movement corridor,

30 percent (29 accidents) occurred within pinch points, and 14 percent (14 accidents) occurred
within non-pinch-point movement corridors (Figure 8). A Pearson’s chi-squared goodness of fit
test found that the distribution of accidents along Pajarito Road was not random with respect to
movement corridors (x?=11.49, p = 0.0032). There were more accidents than expected associated
with pinch points, and fewer accidents than expected associated with non-movement-corridor

locations.
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Photo Station near the LANL-Pueblo de San lldefonso Boundary

We compared the annual detection rates of animals at the Pajarito Road Control Point #3

(CP #3), which was located north of Pajarito Road near the Pueblo de San Ildefonso boundary,
but outside of a movement corridor, to the detection rates measured at our other camera
stations (see Figure 2) between May 2011 and May 2012 (Table 4).

Table 4. Average weekly detection rates of animals at pinch point camera stations, control
point camera stations 1 and 2, and detection rates at control point camera station 3
at Los Alamos National Laboratory, New Mexico, between 12 May 2011 and 11 May
2012. Control Point Station #3 was located near the LANL-Pueblo de San lidefonso

boundary.
Species Weekly Detection Rates (SD)
Pinch Points (n=3) | Control Point Station #1 and #2 | Control Point Station #3
Mule deer 0.995 (1.084) 1.144 (0.768) 1.108
Elk 0.918 (0.514) 1.173 (0.617) 0.407
Coyote 1.047 (0.521) 0.417 (0.014) 0.097
Other Carnivores 0.207 (0.136) 0.136 (0.165) 0.039

Mule deer were detected at the camera station near the LANL-Pueblo de San Ildefonso
boundary (CP #3) at about the same rate they occurred at all other Pajarito Road stations. Other
species (elk, coyotes, and other carnivores) were detected less frequently at CP #3 than at other

stations.

CP #3 is considerably east of the other photo stations, entirely in pifion-juniper habitat, and is
not adjacent to a deep canyon, unlike the other photo stations. Our results suggest that this
location may be less attractive to elk and carnivores than other areas adjacent to Pajarito Road
further west. However, the detections of elk and deer here suggest that large game are not
excluded from this area by LANL operations.

Discussion

In this study, corridor pinch points did not predict the locations where we would observe more
deer or elk when compared to non-pinch point areas. Our camera stations were set up near, but
out of sight of, Pajarito Road. Pinch points were developed from portions of movement
corridors where the corridor was constricted or funneled. The movement corridors in this study
were developed by predicting direct animal movement from a source area to a receiving area.
The corridors take into consideration not only the cost of barriers and the suitability of habitat
but also distance by assuming that with all other things being equal, lower impedance is given
to the shortest distance. When a corridor hits an area where there is ample forage and resident
animals, an animal using the corridor may elect to wander and forage rather than travel on a
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direct route. In addition, there were several movement corridors along the Pajarito Road
corridor that did not contain pinch points. These corridors were not tested for increased use.

Our photographic evidence suggests that at least some elk and deer were resident in the area.
For most of its length, Pajarito Road is located either on a mesa top or in the bottom of a wide
canyon, with flat or moderately sloped woodland habitat on either side of the road. Our results
suggest that locally moving animals did not have a preference for the pinch point locations, and
were using the entire habitat around Pajarito Road on a relatively equal basis.

The movement corridor modeling did take into account the relative cost of the corridor cells
and surrounding non-corridor cells. However, the increased cost or impedance of non-corridor
cells within the forage area along Pajarito Road was small compared to the impedance values
within the movement corridor. Instead of applying a constant distance buffer (1,000 feet) to the
corridor, a threshold impedance could be applied to include areas into the corridor that cross
forage areas where impedance only increases as a factor of distance. Segments of the corridor
can have similar cost to adjacent areas especially if there are wide areas of foraging habitat such
as seen adjacent to Pajarito Road.

Despite the lack of observed preference for pinch points by elk and deer along Pajarito Road,
the evidence suggests that the pinch points do have value in predicting animal movements.
Pinch points located on Pajarito Road had more animal-vehicle accidents than expected by
chance. Coyotes and other carnivores were more likely to be detected at pinch point locations
than at non-movement corridor locations. Possibly animals that are climbing in and out of the
canyons on either side of Pajarito Road have a greater probability of being detected in the
movement corridor locations.

The camera study results demonstrated that large game animals are present in the Pajarito Road
area year-round, that elk and deer are calving or fawning and raising young in the area, and
that large game and carnivores apparently move freely around and along Pajarito Road. We did
not find any evidence suggesting that the presence of LANL-related roads or facilities is
preventing the movement of large game from LANL property onto Pueblo de San Ildefonso

property.
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Appendix A: Supplemental Data. Number of detections of elk and
deer by season at pinch point camera stations and
control camera stations.
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