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APPENDIX A
MILCON PROJECTS AT FORT LEWIS ASSOCIATED WITH 
EACH ALTERNATIVE
Table A–1 MILCON Projects at Fort Lewis Associated with Each Alternative

Project Description
MILCON

Project Number

Expected Start of 
Construction

(FY)
“No Action” Projects (Baseline MILCON Projects)

Loss of Scope – Company Operations Facilities (COF) for the 62nd Medical Brigade and 
3/2nd SBCT

72856 11

Loss of Scope – Brigade Headquarters for the 62nd Medical Brigade 72858 11
Loss of Scope – Administrative Facility for the 62nd Medical Brigade 72860 11
Loss of Scope – RSU, Ballfields, Infrastructure (4 turf ballfields, water main, wash rack) 72862 11
JLENS Battery 70103 12
Regional Logistics Support, Phase 1 (Warehouse with organizational and container storage) 72838 12
Regional Logistics Support, Phase 1 (VMS, organizational storage) 72854 12
Ball Fields Relocation and Barracks for the 4–6 Cavalry Squadron 63639 12
Three 1.5-million-gallon Drinking Water Reservoirs with Wells (Ross Hill, Miller Hill, and 

Noble Hill) for fire-fighting needs
66206 12

Upgrade 4 primary feeder power lines from south sub-station underground (13.8 kV) 66206 12
Upgrade 41st Division Drive to multi-way boulevard from A Street to I Street 66206 12
North Fort Neighborhood Park, including four baseball fields, concession area, fountain, 

and flag pole.
66206 12

Connection to Pendleton Avenue. Upgrade Pendleton Avenue to four lanes from DuPont 
Gate to 8th Street

66206 12
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Table A–1 MILCON Projects at Fort Lewis Associated with Each Alternative

Project Description
MILCON

Project Number

Expected Start of 
Construction

(FY)
Upgrade Water Line between Miller Hill Reservoir and Noble Hill Reservoir 66206 12
Upgrade Access Control Point Madigan Gate by turning and adding queuing distance with 

serpentine roadway
66206 12

I Corps Headquarters 70420 12
ORTC, Phase 3 59634 13
1st Special Forces Group and 2/75th Rangers Military Working Dog Kennel Complex 69257 13
Readiness Center, 540th IO Group 530015 13
4-6 Air Cavalry Squadron Complex – Phase 2 (Operations Building) 67092 14
4-6 Air Cavalry Squadron Complex – Phase 2 (Hanger) 67092 14
4-6 Air Cavalry Squadron Complex – Phase 2 (8 Company Headquarters) 67092 14
4-6 Air Cavalry Squadron Complex – Phase 2 (Tactical Equipment Maintenance Facility) 67092 14
4-6 Air Cavalry Squadron Complex – Phase 2 (Dining Facility) 67092 14
4-6 Air Cavalry Squadron Complex – Phase 2 (Battalion Headquarters) 67092 14
4-6 Air Cavalry Squadron Complex – Phase 2 (Tower) 67092 14
4-6 Air Cavalry Squadron Complex – Phase 2 (Fire Station) 67092 14
4-6 Air Cavalry Squadron Complex – Phase 2 (Regional Flight Center) 67092 14
SOF Unit Storage/MOB Facility (2 deployment equipment storage buildings) 66820 14
SOF Vehicle Maintenance Shop (TEMF) 66449 15
1st Special Forces Group Compound Vehicle Access Bridge 69506 15

Grow-the-Army Projects
BCT Complex, Phase 1 (300 UPH Barracks, Demo, Infrastructure) 64457 11
3/2 SBCT (Ball Fields) 55198 11
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Table A–1 MILCON Projects at Fort Lewis Associated with Each Alternative

Project Description
MILCON

Project Number

Expected Start of 
Construction

(FY)
3/2 SBCT (Company Operations Facilities) 55198 11
3/2 SBCT (200 UPH Barracks) 55198 11
3/2 SBCT (2 Battalion Headquarters) 72857 11
51st Signal Battalion (Battalion Headquarters) 72857 11
3rd Explosive Ordnance Disposal Battalion (Battalion Headquarters) 72857 11
3rd Explosive Ordnance Disposal Battalion (Tactical Equipment Maintenance Facility) 72859 11
Fast Rope Rappel Sniper Tower at Range 19 72089 11
Modified Record Fire Range (Range 47, 16 FP, Tower, Operations, Classroom, Latrine, etc) 67164 12
BCT Complex, Phase 3 (formerly 17th Fires Brigade Complex, Phase 1 (Demolition)) 64285 13
BCT Complex, Phase 3 (formerly 17th Fires Brigade Complex, Phase 1 (144 UPH 

Barracks))
64285 13

BCT Complex, Phase 3 (formerly 17th Fires Brigade Complex, Phase 1 (156 UPH 
Barracks))

64285 13

BCT Complex, Phase 3 (formerly 17th Fires Brigade Complex, Phase 1 (10 Company
Headquarters))

64285 13

BCT Complex, Phase 3 (formerly 17th Fires Brigade Complex, Phase 1 (2 Tactical 
Equipment Maintenance Facilities))

64285 13

BCT Complex, Phase 4 (formerly 201st Battlefield Surveillance Brigade Complex 
(Demolition))

64456 13

BCT Complex, Phase 4 (formerly 201st Battlefield Surveillance Brigade Complex (144 UPH
Barracks))

64456 13

BCT Complex, Phase 4 (formerly 201st Battlefield Surveillance Brigade Complex (2 
Battalion Headquarters))

64456 13
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Table A–1 MILCON Projects at Fort Lewis Associated with Each Alternative

Project Description
MILCON

Project Number

Expected Start of 
Construction

(FY)
BCT Complex, Phase 4 (formerly 201st Battlefield Surveillance Brigade Complex (156 UPH

Barracks))
64456 13

BCT Complex, Phase 4 (formerly 201st Battlefield Surveillance Brigade Complex (Dining 
Facility))

64456 13

BCT Complex, Phase 5 (formerly 17th Fires Brigade Complex, Phase 2 (Demolition)) 67065 14
BCT Complex, Phase 5 (formerly 17th Fires Brigade Complex, Phase 2 (3 Tactical 

Equipment Maintenance Facilities))
67065 14

BCT Complex, Phase 5 (formerly 17th Fires Brigade Complex, Phase 2 (10 Company 
Headquarters))

67065 14

BCT Complex, Phase 5 (formerly 17th Fires Brigade Complex, Phase 2 (Brigade 
Headquarters))

67065 14

BCT Complex, Phase 6 (formerly 17th Fires Brigade Complex, Phase 3 (Demolition)) 67066 14
BCT Complex, Phase 6 (formerly 17th Fires Brigade Complex, Phase 3 (5 Company 

Headquarters))
67066 14

BCT Complex, Phase 6 (formerly 17th Fires Brigade Complex, Phase 3 (Tactical Equipment 
Maintenance Facility))

67066 14

BCT Complex, Phase 6 (formerly 17th Fires Brigade Complex, Phase 3 (156 UPH 
Barracks))

67066 14

BCT Complex, Phase 6 (formerly 17th Fires Brigade Complex, Phase 3 (2 Battalion 
Headquarters))

67066 14

BCT Complex, Phase 6 (formerly 17th Fires Brigade Complex, Phase 3 (144 UPH 
Barracks))

67066 14

BCT Complex, Phase 7 (formerly 17th Fires Brigade (multi-purpose Track and Field)) 70295 15
BCT Complex, Phase 7 (formerly 17th Fires Brigade (Baseball Field)) 70295 15
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Table A–1 MILCON Projects at Fort Lewis Associated with Each Alternative

Project Description
MILCON

Project Number

Expected Start of 
Construction

(FY)
BCT Complex, Phase 7 (formerly 17th Fires Brigade (6 Company Headquarters)) 70295 15
BCT Complex, Phase 7 (formerly 17th Fires Brigade (Demolition)) 70295 15
BCT Complex, Phase 7 (formerly 17th Fires Brigade (144 UPH Barracks)) 70295 15

Combat Service Support Soldiers Projects
1,000 CSS Soldiers N/A 13

Medium Combat Aviation Brigade Projects
Medium Combat Aviation Brigade N/A 13
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Table A–2 MILCON Projects at Yakima Training Center Associated with Each Alternative

Project Description
MILCON

Project Number

Expected Start of 
Construction

(FY)
“No Action” Projects (Baseline MILCON Projects)

No Projects

Grow-the-Army Projects
Sniper Field Fire (SFF) will be a new range in Training Assembly Area 1 (TAA 1) 65386 11

Multi-purpose Machine Gun Range at Range 5
67544 

(formerly 54106) 14

Combat Service Support Soldiers Projects
No Projects

Medium Combat Aviation Brigade Projects
No projects
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APPENDIX B
IMPACT METHODOLOGY
B.1 OVERVIEW

This appendix of the EIS describes the methodology used to analyze the potential impacts 
(environmental consequences) on the affected environment that would result from implementation of 
the alternatives for the Fort Lewis GTA EIS. An environmental impact or consequence is defined as a 
modification or change in the existing environment brought about by the action taken. Effects can be 
direct, indirect, or cumulative and can be temporary (short term) or permanent (long term). Effects 
can also vary in degree, ranging from only a slight discernable change to a drastic change in the 
environment. The terms “effect” and “impact” are synonymous as used in this EIS.

B.1.1 Introduction to Impact Methodology

A systematic approach to analysis of impacts has been developed for this assessment. This approach 
consists of a description of the components of each alternative, identification of each Valued 
Environmental Component (VEC), development of methods to analyze impacts, identification of 
significance criteria to determine the intensity of impacts, and development of mitigation measures 
that may be applied to reduce or eliminate impacts. Each of these components is described in the 
sections that follow.

B.1.2 Standardized Impact Analysis and Significance Criteria

To compare adequately the alternatives, standardized impact analysis methods and significance 
criteria will be established and used throughout the assessment process. The following sections of this 
chapter provide these methods and criteria for each environmental resource.

B.1.3 Presentation of Impacts

B.1.3.1Summary of Impacts

Three levels of summary tables are included to provide an overview of impacts by alternative and by 
resource. These tables show the highest level of impact for each resource by valued environmental 
component (see Section B.2.7 below).

Text supporting these conclusions is presented and mitigations are listed for all adverse impacts, 
where mitigation is available. There may be both adverse and beneficial impacts within a single 
resource category; for instance, a project could interfere with a pre-existing land use such as 
recreation (an adverse impact) while expanding public access to different recreational resources (a 
beneficial impact). Where there are both adverse and beneficial impacts, both are listed on the tables 
and in the text.

B.1.3.2Detailed Analysis

At the resource level, potential effects on the resource from three groups of activities associated with 
the Fort Lewis GTA EIS are described. The three groups of activities are construction, live-fire 
training, and maneuver training.
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B.2 DEFINITION OF KEY CONCEPTS
B.2.1 Direct and Indirect Impacts

CEQ’s regulations define three types of impacts. They are direct, indirect, and cumulative. Direct 
impacts are those that are caused by an action and occur at the same time and place as the action. 
Indirect impacts are those effects caused by an action and that occur later in time or is farther 
removed in distance from the action.

B.2.2 Short-term versus Long-term Impacts
Impacts also may be expressed in terms of duration. The duration of short-term impacts is considered 
to be one year or less, and long-term impacts are described as lasting beyond one year. Long-term 
impacts can potentially continue in perpetuity.

B.2.3 Measure of Impacts
To the extent possible, potential impacts are measured and quantified using appropriate metrics for 
each environmental resource. For example, erosion from disturbed areas may occur and can be 
calculated in tons per acre per year, depending on a variety of influences such as soil type, slope, and 
cover. These impacts are than compared to available standards to determine significance. Mitigation 
measures or other best management practices are then applied to reduce the intensity of the affects.

B.2.4 Cumulative Impacts
Cumulative impact is the “cumulative effect on the environment that results from the incremental 
impact of the action when added to “other past, present, and reasonably foreseeable future actions, 
regardless of what agency (federal or non-federal) or person undertakes such other actions”. 
Cumulative impacts can result from individually minor but collectively significant actions taking 
place over a period of time.

CEQ regulations implementing NEPA require that the cumulative impacts of a proposed action be 
assessed (40 CFR Parts 1500-1508). Army regulation 200-2 (32 CFR 651.51) also requires that 
cumulative actions, when viewed with other proposed actions that have cumulatively significant 
impacts, be discussed in the same impact statement. Direct, indirect, and cumulative impacts should 
be viewed together to determine the full impacts from each alternative identified in this EIS. 
Cumulative impacts are discussed separately at the end of Chapter 5 of this EIS.

In addition, this EIS may identify significant direct or indirect impacts for certain resources while 
finding that there are no significant cumulative impacts for the same resource. In addition, the 
converse may occur where a less than significant direct or indirect project-level impact may tip the 
scale and cause a significant cumulative impact to the same resource. This difference is normally due 
to the different geographical context (Region of Influence (ROI)) for measuring direct and indirect 
versus cumulative impacts. The ROI for cumulative impact analysis is generally larger than the ROI 
for project-related impacts. This is because impacts to resources at a project level can result in 
synergistic impacts to the same resources at a larger scale, such as regional air quality or the 
population levels of a certain species.

This EIS uses a variety of methods, depending on the resource area, to determine cumulative 
socioeconomic and environmental effects. Methods for gathering and assessing data regarding 
cumulative impacts include interviews, use of checklists, trends analysis, and forecasting. In general, 
past, present, and reasonably foreseeable future actions are assessed by resource area. Cumulative 
impacts from the four alternatives would occur in all resource areas as described in Chapters 4 and 6 
of this EIS.
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B.2.5 Magnitude of Impacts (context and intensity)

To determine whether an impact is significant, CEQ regulations also require the consideration of 
context and intensity of potential impacts (40 CFR 1508.27). Context normally refers to the setting, 
whether local or regional, and intensity in regards to the severity of the impact. Also, an EIS should 
include a discussion of the possible conflicts between the action and the objectives of federal, 
regional, state and local land use plans and policies for the area concerned (40 CFR 1502.16 C).

B.2.6 Significance Criteria (elements leading to a significance threshold)

Each resource section in this chapter includes a discussion of factors used to determine the 
significance of cumulative, direct, and indirect impacts (40 CFR 1508.7 through 1508.8) and 
proposed mitigation, as appropriate for that resource. Direct impacts are those that are caused by the 
action taken and occur at the same time and place. Indirect impacts are those caused by the action 
taken and occur later in time or are farther removed in distance from the action. Impacts are defined 
in three categories: direct and indirect effects resulting from construction, life-fire training, and 
maneuver training and cumulative effects. In addition, the effects are assigned a “significance rating”:

• Significant Effects
• Significant but Mitigable to less than Significant Effects
• Less than Significant Effects
• No Effects
• Beneficial Effects

For impacts identified for each resource in the top two categories (significant or significant but 
mitigable to less than significant), measures were identified where practicable to mitigate the adverse 
effects. New mitigation was not identified for impacts in the next two categories (less than significant 
or no impact); however, SOPs, BMPs, or other standard practices would be implemented to ensure 
impacts are minimized. Beneficial impacts are also described when applicable.

B.2.7 Valued Environmental Components (VECs)

In 1997, CEQ published specific guidelines for Cumulative Effects Analysis (CEA), establishing a 
new impact assessment approach (or paradigm) that focuses on important regional resources, as 
opposed to the traditional action-impact approach used for direct and indirect effects. The new 
assessment approach focuses on valued environmental components (VECs) or resources that are 
important in a specific region. In 2007, the Army released its NEPA Analysis Guidance Manual. This 
manual provides a specific, detailed Army methodology to implement requirements outlined in the 
CEQ’s CEA guidelines. The Army used the VEC methodology put forward in the NEPA Analysis 
Guidance Manual in the preparation of this EIS.

B.2.8 Institutional Programs

Fort Lewis Army Growth and Force Structure Realignment may affect installation management.
Installation programs that directly affect the environment include range management, environmental 
management, and real property management. Implementation of the following institutional programs 
at all training areas include: ITAM, an INRMP, an ICRMP, a range development plan, institutional 
controls, IWFMP, and a real property management plan. The Army would continue to fund these 
programs under any action alternative, as funding is available, with the complexity and scope of the 
program proportional to the proposed land use.
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B.2.9 Mitigation

In instances where adverse impacts are identified, measures that could be used to mitigate those 
impacts are discussed. Mitigation is divided into two categories:

• Regulatory and administrative mitigation which is required in compliance with federal 
environmental laws and regulations that are SOPs or BMPs, or that are part of an on-going 
program to minimize impacts through careful project design 

• Additional mitigation, which is proposed by the Army, other agencies, or the public and 
which may be implemented, depending on funding availability.

The Army has listed these additional mitigations to provide the public and regulatory agencies with 
information on all possible mitigations. The final determination on mitigation commitments will be 
outlined in the Record of Decision.

Where no significant adverse impacts are identified, mitigation measures are not proposed.

B.3 MANEUVER TRAINING MILEAGE ESTIMATION
Commanders maneuver forces to create the conditions for tactical and operational success (Army 
2002a). Maneuver involves movement to achieve positions of advantage with respect to enemy 
forces. Through maneuver, friendly forces gain the ability to destroy enemy forces or hinder enemy 
movement by direct and indirect application of firepower or threat of its application.

Although all units stationed at Fort Lewis conduct at least some maneuver training, the SBCTs would 
account for most of the maneuver training that is conducted annually at Fort Lewis and YTC. In 
general, this training involves units traveling from an assembly area to a point near their objective 
where they then tactically deploy through off-road movement around the objective. As a result, most 
of this maneuvering (about 80 percent) occurs on roads, which include everything from paved roads, 
improved gravel roads, unimproved roads, and trails. About 20 percent of maneuver training involves 
cross-country or off-road travel that is mostly confined to assembly areas and areas around objectives.

The Army bases its estimate of the approximate proportion of on-road versus off-road maneuvering 
(80 percent versus 20 percent) on vehicle tracking and additional Stryker training observations 
conducted at YTC. During this tracking effort, the Army installed vehicle-tracking systems on 20 
vehicles in the 3rd Brigade, 1/14 Cavalry during a reconnaissance training exercise at YTC. Data from 
the vehicles and the additional training observations were used to estimate on-road/off-road distances 
and proportions of distance traveled per type of road. On average, individual Stryker vehicles traveled 
16 miles/day on roads and 4 miles per day off roads, whereas the SBCT support vehicles traveled 
approximately 90 percent of the Stryker vehicle miles on and off road (McDonald 2009d).

Based on the vehicle tracking and additional Stryker training observations, the Army estimates that 
individual Strykers log approximately 3,200 maneuver miles per year at YTC and Fort Lewis. 
Although Stryker vehicles put on a greater number of miles in daily maneuvering at YTC than at Fort 
Lewis, they only go to YTC a few times per year. They maneuver more frequently at Fort Lewis, but 
drive fewer miles daily. Consequently, the Army estimates that approximately 60 percent of the 
maneuver miles driven annually by Stryker vehicles occurs at Fort Lewis and 40 percent occurs at 
YTC (Larson 2009f). Consequently, approximately 1,280 maneuver miles are driven at YTC annually
and 1,920 maneuver miles are driven at Fort Lewis annually.
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In addition, the Army estimates that about 70 percent of the off-road miles driven by Stryker vehicles 
occur at YTC because Fort Lewis maneuver lands offer fewer places to leave the road (Larson 
2009d). Accordingly, approximately 256 miles are driven off road at YTC annually and 110 miles are 
driven off road at Fort Lewis annually (Larson 2009f). These estimates would vary from year to year 
depending on a number of factors, including local conditions, deployments, and types of exercises.

The Army has estimated the proportion of on-road miles driven by military road class using vehicle 
tracking and additional Stryker training observations conducted at YTC. Military Class 1, 2, or 3 
roads have hard or improved surfaces (paved or graveled). Military Class 4 roads have unimproved 
surfaces and Military Class 5 roads are trails. YTC range personnel and other staff observations 
suggest that Stryker vehicles drive approximately 334 miles annually on Military Class 4 and 5 roads, 
which is about 26 percent of their total mileage (McDonald 2009f). The remaining 690 miles driven 
annually by Stryker vehicles at YTC occur on Military Class 1, 2, or 3 roads. At Fort Lewis, similar 
observations estimate that Stryker vehicles drive approximately 140 miles annually on Military Class 
4 and 5 roads and about 1,670 miles annually on Military Class 1, 2, or 3 roads.

Finally, the Army has estimated the number of miles traveled annually by SBCT support vehicles, 
CSS unit vehicles, and medium CAB vehicles, relative to those driven by the Stryker vehicles. 
Vehicle tracking and additional Stryker training observations conducted at YTC suggest SBCT 
support vehicles travel about 90 percent of what Stryker vehicles travel annually (McDonald 2009f). 
Observations also suggest that CSS vehicles travel about the same distances on road as SBCT support 
vehicles, but only 20 percent of the off-road distances (McDonald 2009e). Support vehicles for a 
medium CAB travel about 20 percent of the annual miles driven by an SBCT (McDonald 2009e).

Table B–1 through Table B–4 show the estimated breakdown of mileage by unit, type of vehicle, and 
class of road for each alternative. The mileages shown on these tables are used in calculations of the 
annual emissions from the various vehicles over the distances driven.

Table B–1 Summary of Mileage Estimates for Alternative 1
Miles Driven Annually

Post/Unit/Vehicle Type 1/2/3 Roads 4/5 Roads Off-road Total1

Fort Lewis
SBCT

Stryker 1,000,000 84,000 66,000 1,150,000
HMWWV 903,000 75,000 60,000 1,038,000
Medium Weight Truck 452,000 38,000 30,000 520,000
Total 2,360,000 197,000 156,000 2,710,000

Yakima Training Center
SBCT

Stryker 410,000 200,000 160,000 770,000
HMWWV 370,000 180,000 140,000 690,000
Medium Weight Truck 190,000 90,000 69,000 350,000
Total 970,000 470,000 370,000 1,810,000

Total1 3,330,000 670,000 530,000 4,520,000
Note:
1. Total may not match precisely with the value obtained by adding unit numbers because of rounding conventions.
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Table B–2 Summary of Mileage Estimates for Alternative 2

Miles Driven Annually
Post/Unit/Vehicle Type 1/2/3 Roads 4/5 Roads Off-road Total1

Fort Lewis
SBCT

Stryker 1,500,000 130,000 99,000 1,730,000
HMWWV 1,350,000 110,000 90,000 1,550,000
Medium Weight Truck 677,000 56,000 45,000 778,000
Total 3,530,000 300,000 234,000 4,060,000

GTA
HMWWV 75,000 6,200 1,000 82,000
Medium Weight Truck 8,000 600 100 9,000
Total 83,000 6,800 1,100 91,000

Total 3,610,000 310,000 235,000 4,150,000
Yakima Training Center

SBCT
Stryker 620,000 300,000 230,000 1,150,000
HMWWV 560,000 270,000 210,000 1,040,000
Medium Weight Truck 280,000 140,000 100,000 520,000
Total 1,460,000 710,000 540,000 2,710,000

GTA
HMWWV 31,000 15,000 2,500 48,000
Medium Weight Truck 3,000 2,000 200 5,000
Total 34,000 17,000 2,700 53,000

Total 1,490,000 730,000 540,000 2,760,000
Total1 5,100,000 1,040,000 780,000 6,910,000
Note:
1. Total may not match precisely with the value obtained by adding unit numbers because of rounding conventions.



Appendix B − Impact Methodology

July 2010 B–7 Fort Lewis GTA FEIS

Table B–3 Summary of Mileage Estimates for Alternative 3

Miles Driven Annually
Post/Unit/Vehicle Type 1/2/3 Roads 4/5 Roads Off-road Total1

Fort Lewis
SBCT

Stryker 1,500,000 130,000 99,000 1,730,000
HMWWV 1,350,000 110,000 90,000 1,550,000
Medium Weight Truck 677,000 56,000 45,000 778,000
Total 3,530,000 300,000 234,000 4,060,000

GTA
HMWWV 75,000 6,200 1,000 82,000
Medium Weight Truck 8,000 600 100 9,000
Total 83,000 6,800 1,100 91,000

CSS
HMWWV 135,000 11,000 1,800 150,000
Medium Weight Truck 166,000 13,800 2,200 182,000
Total 301,000 25,000 4,000 330,000

Total 3,910,000 330,000 239,000 4,480,000
Yakima Training Center

SBCT
Stryker 620,000 300,000 230,000 1,150,000
HMWWV 560,000 270,000 210,000 1,040,000
Medium Weight Truck 280,000 140,000 100,000 520,000
Total 1,460,000 710,000 540,000 2,710,000

GTA
HMWWV 31,000 15,000 2,500 48,000
Medium Weight Truck 3,000 2,000 200 5,000
Total 34,000 17,000 2,700 53,000

CSS
HMWWV 26,000 13,000 2,200 41,000
Medium Weight Truck 32,000 15,000 2,800 50,000
Total 58,000 28,000 5,000 91,000

Total 1,550,000 760,000 550,000 2,860,000
Total1 5,460,000 1,090,000 790,000 7,340,000
Note:
1. Total may not match precisely with the value obtained by adding unit numbers because of rounding conventions.
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Table B–4 Summary of Mileage Estimates for Alternative 4
Miles Driven Annually

Post/Unit/Vehicle Type 1/2/3 Roads 4/5 Roads Off-road Total1

Fort Lewis
SBCT

Stryker 1,500,000 130,000 99,000 1,730,000
HMWWV 1,350,000 110,000 90,000 1,550,000
Medium Weight Truck 677,000 56,000 45,000 778,000
Total 3,530,000 300,000 234,000 4,060,000

GTA
HMWWV 75,000 6,200 1,000 82,000
Medium Weight Truck 8,000 600 100 9,000
Total 83,000 6,800 1,100 91,000

CSS
HMWWV 135,000 11,000 1,800 150,000
Medium Weight Truck 166,000 13,800 2,200 182,000
Total 301,000 25,000 4,000 330,000

CAB
HMWWV 110,000 10,000 6,800 130,000
Medium Weight Truck 120,000 11,000 7,200 140,000
Total 230,000 21,000 14,000 270,000

Total 4,150,000 350,000 253,000 4,750,000
Yakima Training Center

SBCT
Stryker 620,000 300,000 230,000 1,150,000
HMWWV 560,000 270,000 210,000 1,040,000
Medium Weight Truck 280,000 140,000 100,000 520,000
Total 1,460,000 710,000 540,000 2,710,000

GTA
HMWWV 31,000 15,000 2,500 48,000
Medium Weight Truck 3,000 2,000 200 5,000
Total 34,000 17,000 2,700 53,000

CSS
HMWWV 26,000 13,000 2,200 41,000
Medium Weight Truck 32,000 15,000 2,800 50,000
Total 58,000 28,000 5,000 91,000

CAB
HMWWV 22,000 10,000 8,500 40,000
Medium Weight Truck 24,000 11,000 9,000 44,000
Total 46,000 21,000 17,500 84,000

Total 1,600,000 780,000 570,000 2,950,000
Total1 5,750,000 1,130,000 820,000 7,700,000
Note:
1. Total may not match precisely with the value obtained by adding unit numbers because of rounding conventions.
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B.4 REASONABLY FORESEEABLE FUTURE ACTIONS
A variety of reasonably foreseeable future actions (RFFAs) were considered in the impact analysis. 
They included Army and non-Army projects. All are listed below.

B.4.1 Army RFFA

B.4.1.1High Mobility Artillery Rocket System

The Army at Fort Lewis, Washington, is proposing to train field artillery battalions at Fort Lewis and 
YTC to include the launching of HIMARS rockets. The objectives of the proposed action are to: 

• Support all training requirements of two Field Artillery (HIMARS) battalions.
• Conduct non-launch training of the HIMARS battalions at Fort Lewis.
• Conduct launch procedure certification training at YTC. This would require the launching of up 

to 54 rockets quarterly for a possible yearly total of 216 rockets.
• Additional 216 rockets may be launched at YTC as part of “collective tasks” training.

An Environmental Assessment (EA), which further describes the proposed project and discusses the 
anticipated environmental impacts, has been prepared by the Army in compliance with NEPA.

B.4.1.2Other Army RFFA

• Continued training at Fort Lewis and YTC by all the units currently stationed there, as well as by 
visiting units;

• Activities associated with installation-wide resource sustainability efforts;
• Army MILCON Projects Approved Under NEPA but Not Yet Constructed (Table B–5)

B.4.2 Non-Army RFFA

1. Revisions to roadways and interchanges in the cantonment area to improve traffic flow and reduce 
traffic congestion.

2. Rerouting of a Bonneville Power Administration transmission line from the Nisqually Reservation 
to the Army controlled Rainier Training Area;

3. Population increases and associated development and encroachment in the vicinity of Fort Lewis;
4. Expansion of the Nisqually National Wildlife Refuge and restoration of its estuarine marshes.



Appendix B − Impact Methodology

July 2010 B–10 Fort Lewis GTA FEIS

Table B–5 Army MILCON Projects with Completed NEPA Analysis
YR FORM PROJ DESCRIPTION UNIT ($000) SCOPE

FORT LEWIS
2008 63327 INDOOR BAFFLE RANGE 1st SFG $5,000 SOCOM
2008 64473 MEDICAL DENTAL CLINIC MAMC $23,000 Outpatient Health Clinic, Ancillary 

Departments, Dental Clinic
2008 65933 4/2 SBCT COMPLEX INCR 2 17th FIRES $102,000 Bde Hq, 3 Bn Hq, 11 Co Hq, 2 TEMFs, 

DFAC
2008 61148 ALTERNATIVE REFUELING FACILITY $3,300 Dispensing Island, Biodiesel, E85, Propane, 

CNG, Fast Elec Charge, Hydrogen 
2008 63837 CHILD DEVELOPMENT CENTER, PRESCHOOL $10,600 303 Pre-School Ages 0 to 5
2008 62077 RAILROAD YARD UPGRADE $14,600 3 Interchange Tracks for 60 cars, Maintenance 

Fac
2008 68845 ARMY GROWTH -

BRIGADES/BATTALIONS/COFS
62nd MED, 51st 
SIG, 5-2 SBCT

$51,000 62nd MED-Bn Hq, 4 Co COF; 51st SIG-Bn 
Hq; 5-2 SBCT-Bde Hq, 2 Bn Hq

2008 68840 ARMY GROWTH COMPLEX - JACKSON  
AVENUE

51st SIG $32,000 300 UPH Barracks

2008 68842 ARMY GROWTH COMPLEX 2 - JACKSON 
AVENUE

201st MI, 3rd 
ORD, 864th ENG

$62,000 201st MI-6 Co COF, 4 Co COF; 3rd ORD-4 
Co COF; 864th ENG-TEMF

2008 68876 FAMILY HOUSING PRIVATIZATION (GROWTH) $72,700 520 Dwelling Units
2008 60151 BARRACKS COMPLEX, 2/75TH RANGERS 2/75 Rangers $25,000 Revised-210 UPH Barracks
2008 59555 BARRACKS COMPLEX, SOAR & NF 

EDUCATION COMPLEX
4-160th SOAR $46,000 200 UPH Brks, Ed Ctr, DFAC

2008 64528 BRAC - YTC ARMED FORCES RESERVE 
CENTER

$20,000 

2008 64963 SOF SUPPORT BATTALION COMPLEX, GSB, 1 
SFG

1st SFG $30,000 Consolidated Bn Hq and Co Hq, TEMF, 
Warehouses

2008 64964 SOF BATTALION OPS COMPLEX, 4/1 SFG 1st SFG $47,000 Consolidated Bn Hq and Co Hq, TEMF, 
MAROPS Fac

2009 65184 110th CHEM BN 110th CHEM $54,000 Bn Hq, Admin w/SCIF, 4 Co Hq, TEMF, 
Warehouse

2009 65292 5-5 ADA BATTALION COMPLEX 5-5 ADA $47,000 152 UPH Brks, Bn Hq, 5 Co Hq, TEMF, 
DFAC Exp

2009 65934 4/2 SBCT COMPLEX INCR 3 201st MI, 51st 
SIG, MAMC

$102,000 201st MI-2 Bn Hq, 350 UPH Barracks; 51st 
SIG-4 Co COF; MAMC-260 UPH Barracks

2009 69167 ARMY GROWTH COMPLEX ESC ESC $30,000 Bde Hq, 1 Co Hq, TEMF
2009 70102 CHILD DEVELOPMENT CENTER MWR $27,000 3 Renovations, 3 Additions
2009 530012 READINESS CENTER, GRAY FIELD, CAB, 66th 

TAC (MCNG)
$32,000
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Table B–5 Army MILCON Projects with Completed NEPA Analysis
YR FORM PROJ DESCRIPTION UNIT ($000) SCOPE

FORT LEWIS
2009 67414 CDC - PERMANENT MODULAR - MADIGAN $5,000 100 Pre-School Ages 0 to 5
2009 70111 CDC - NORTH FORT $4,800 144 Pre-School Ages 0 to 5, Beachwood
2009 70112 CDC - HILLSIDE SKIES $4,850 135 School Age, Ages 6 to 12
2009 67970 YOUTH CENTER (HILLSIDE GREEN) $7,500 Youth Center for middle and high school 

youth
2009 59204 WARRIOR ENTERTAINMENT CENTER $11,000 Food & Beverage, entertainment, games, 

dance floor
2009 50347 SOF BATTALION AND COMPANY OPS, 2/75 

RGR
2/75th Rangers $38,000 Bn Hq w/SCIF, 2 Co Hq, 

2010 69888 UPGRADE GOLF IRRIGATION SYSTEM 1,500 Renovation & upgrade to golf course 
infrastructure

2010 73436 
(formerly 
92001)

AMERICAN LAKE CATERING CENTER 
RENOVATION

2,500

2010
530022

NATIONAL GUARD COMBINED SUPPORT 
MAINTENANCE SHOP (CSMS)

19,670

2010
67985

JOINT BASE AUTO CRAFTS SHOP 
RENOVATION

2,500 Upgrade existing facility

2010 65935 17TH FIRES BRIGADE, INCREMENT 4 (2 
TACTICAL EQUIPMENT MAINTENANCE 
FACILITIES, 10 COMPANY HEADQUARTERS, 
124 UPH BARRACKS)

17th FIRES $102,000

2010 41842 LIVE FIRE EXERCISE SHOOT HOUSE $2,550 Rg 25, Shoot house, AAR bldg, Storage, Ops, 
Latrine

2010 63513 MILITARY WORKING DOG KENNEL 2/75th Rangers $3,050 Admin, 20 Dog Kennels, Workout Area, 
Storage

2010 66531 MODIFIED RECORD FIRE (MRF) RANGE $4,100 Rg 8, 16 FP, Ops, Tower, Classroom, Latrine, 
etc

2010 70343 MEDICAL DENTAL ADD/ALT MAMC $16,000Additions to FY 08 PN 64473 Med Dental Clinic
2010 65446 SOF SUPPORT COMPANY FACILITY, 2/75 RGR 2/75th Rangers $14,500 2 Co Hq
2011 530022 Army Reserve CSMS & UTE 19,700
2011 72216 COMMISSARY ADD/ALT DECA $27,000 Commissary (revising scope for new 

commissary)
2012 53637 BCT COMPLEX, PHASE 2 (formerly BARRACKS, 

JACKSON AVE, MED & MP, PH 2)
4/2 SBCT $50,000 156 UPH Barracks, 2 Bn Hq, Relocate TEMF

2012 60344 AIR SUPPORT OPERATIONS SQUADRON 5th ASOS $7,500 Simulator Facility, Vehicle Covers
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Table B–5 Army MILCON Projects with Completed NEPA Analysis
YR FORM PROJ DESCRIPTION UNIT ($000) SCOPE

FORT LEWIS
2012 64014 23RD CHEMICAL BATTALION COMPLEX 23rd CHEM $52,000 183 UPH Barracks, 3 Co Hq, Bn Hq, Admin, 

TEMF
2012 64283 SUSTAINMENT BDE COMPLEX, PHASE 1 593rd $91,000 Bn Hq, Bn Annex, 3 Co Hq, 12 Co Hq 

Additions, TEMF
2012 58046 ROTC RENOVATION, DIVISION AREA, PHASE 1 ORTC $17,500 Revised-ORTC
2013 53640 BARRACKS COMPLEX SBCT, 62ND MED BDE 

(LOSS OF SCOPE)
$25,000 $52M-Bde Hq, Bn Hq, 5 Co Hq, RSU, 4 Ball 

Fields
2013 67091 SUSTAINMENT BDE COMPLEX, PHASE 2 593rd $45,000 200 UPH Brks, Bde Hq, Renovate Existing 

Bde Hq
2013 49482 NORTH FORT PHYSICAL FITNESS CENTER $37,000 Gym, Pool, Ball Fields, Expand Sheridan PFC
2013 59633 ROTC RENOVATION, DIVISION AREA, PHASE 2 ORTC $23,000 Revised-ORTC
2014 61147 Regional Confinement Facility (480 beds)

YAKIMA TRAINING CENTER
2008 43088 DIGITAL MPRC, YTC $29,000 Modernize existing MPRC (Light), add 3 

Lanes
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APPENDIX C
SOIL EROSION AND VEGETATION IMPACT 
ASSUMPTIONS AND ESTIMATES

This appendix outlines the assumptions and calculations used to estimate impacts to soil and 
vegetation from military vehicles for Fort Lewis and YTC.

C.1 STRYKER FOOTPRINT
The average Stryker tire width is 12.5 inches (actual tire width varies due to variable operational tire 
pressure), according to the following four sources:

width citation
12.2” Jones 2002
13.3” Alaska Army EIS
13.5” Jeff Hoerauf, Stryker environmental coordinator
11.0” Ayers et al. 2002
12.5” average

Stryker footprint is therefore (12.5” * 2 tracks) / 12 inches/foot = 2.08 feet

C.2 IMPACT FACTOR
For each vehicle-mile traveled, approximately ¼ acre would be impacted:

(2.08 feet * 5,280 feet/mile) / 43,560 feet2/acre = 0.25 acres/mile 

C.3 MAXIMUM IMPACTED AREA
The maximum number of acres impacted under the various alternatives is estimated by multiplying 
the impact factor (0.25 acres/mile) by the total number of miles traveled under the alternative. As an 
example:

Fort Lewis Alternative 1 156,000 off-road miles * 0.25 acres/mile = 39,000 acres
YTC Alternative 1 370,000 off-road miles * 0.25 acres/mile = 92,500 acres

This maximum impact reflects the unrealistic assumption that Stryker vehicles would operate 
independently traveling in single-file lanes, not cross another vehicle’s lane, or make multiple passes 
on a single travel lane. A more realistic training scenario would involve vehicles traveling in small 
groups or clusters. Most of the off-road training would occur at the company level. The number of 
Strykers in a company ranges from three in a headquarters company to about 20 in an infantry 
company, with an average of about 15 Strykers per company.

During company-level off-road training maneuvers, vehicles would tend to move in small groups of 
two to four, rather than completely spread out or single-file (Tom Oxford, personal conversation).
Therefore, the actual number of acres impacted by off-road training would be expected to be less 
than the maximum values presented above but the impact would be more severe, with several passes 
occurring on a given area. Various company-level maneuver scenarios were estimated to evaluate the 
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amount of acres impacted by training under the various alternatives (Table C–1 and Table C–2).
These scenarios range from all 15 Strykers traveling in 15 individual lanes (impacting a maximum 
number of acres) to all 15 Strykers traveling in one single lane (impacting a minimum number of 
acres). For example, three travel lanes would impact 3/15 of the maximum area, but each lane would 
receive five passes instead of one. The number of acres disturbed was then evaluated in the context 
of the total acreage of available training lands.

Under these probable training scenarios, Strykers would travel in groups of two to four vehicles. 
Areas impacted would therefore receive about two to four vehicle passes. There are approximately 
56,000 acres of training lands on Fort Lewis that are available for off-road vehicle travel. On YTC, 
approximately 80,000 acres of training lands are suitable for off-road Stryker vehicle training and 
225,000 acres are available for off-road training by support vehicles. For the purposes of calculations
in this Appendix, 225,000 acres is used.

C.4 SUMMARY OF IMPACTS
Table C–1 summarizes the areal extent of effects at Fort Lewis. Table C–2 summarizes the areal 
extent of effects at Yakima Training Center. Table C–3 summarizes the overall range of effects at 
Fort Lewis and YTC for all four alternatives.

Areas impacted would receive between 2 and 4 vehicle passes.

Table C–1 Estimates of Area Impacted at Fort Lewis under Each Alternative
Number of 
Travel Lanes

Approximate Number of 
Vehicle Passes Per Lane

Areal Extent of Effects (acres)
Alternative 1 Alternative 2 Alternative 3 Alternative 4

1 15 2,600 3,917 3,983 4,217
2 7–8 5,200 7,833 7,967 8,433
3 5 7,800 11,750 11,950 12,650
4 3–4 10,400 15,667 15,933 16,867
5 3 13,000 19,583 19,917 21,083
6 2–3 15,600 23,500 23,900 25,300
7 2–3 18,200 27,417 27,883 29,517
8 1–2 20,800 31,333 31,867 33,733
9 1–2 23,400 35,250 35,850 37,950

10 1–2 26,000 39,167 39,833 42,167
11 1–2 28,600 43,083 43,817 46,383
12 1–2 31,200 47,000 47,800 50,600
13 1–2 33,800 50,917 5,1783 54,817
14 1–2 36,400 54,833 55,767 59,033
15 1 39,000 58,750 59,750 63,250
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Table C–2 Estimates of Area Impacted at Yakima Training Center under Each 
Alternative

Number of 
Travel Lanes

Approximate Number of 
Vehicle Passes Per Lane

Areal Extent of Effects (acres)
Alternative 1 Alternative 2 Alternative 3 Alternative 4

1 15 6,167 9,000 9,167 9,500
2 7–8 12,333 18,000 18,333 19,000
3 5 18,500 27,000 27,500 28,500
4 3–4 24,667 36,000 36,667 38,000
5 3 30,833 45,000 45,833 47,500
6 2–3 37,000 54,000 55,000 57,000
7 2–3 43,167 63,000 64,167 66,500
8 1–2 49,333 72,000 73,333 76,000
9 1–2 55,500 81,000 82,500 85,500

10 1–2 61,667 90,000 91,667 95,000
11 1–2 67,833 99,000 100,833 104,500
12 1–2 74,000 108,000 110,000 114,000
13 1–2 80,167 117,000 119,167 123,500
14 1–2 86,333 126,000 128,333 133,000
15 1 92,500 135,000 137,500 142,500

Table C–3 Summary of Effects by Alternative

Installation Alternative
Areal Extent of Impacts/Year

(acres)
Portion of Total Maneuver Areas

(percent)
Fort Lewis 1 10,400 – 15,600 19 – 28

2 15,667 – 23,500 28 – 42
3 15,933 – 23,900 28 – 43
4 16,867 – 25,300 30 – 45

YTC 1 24,667 – 37,000 11 – 16
2 36,000 – 54,000 16 – 24
3 36,667 – 55,000 16 – 24
4 38,000 – 57,000 17 – 25
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Fort Lewis Army Growth and Force Structures Realignment 1 

PROGRAMMATIC AGREEMENT  
BETWEEN THE UNITED STATES ARMY GARRISON FORT LEWIS,  

AND THE WASHINGTON STATE HISTORIC PRESERVATION OFFICER  
CONCERNING THE MANAGEMENT OF HISTORIC PROPERTIES ON FORT LEWIS 

AND THE YAKIMA TRAINING CENTER UNDER SECTION 106 OF THE  
NATIONAL HISTORIC PRESERVATION ACT OF 1966 (AS AMENDED) 16 U.S.C. § 470  

 

WHEREAS, the United States Army Garrison Fort Lewis (Fort Lewis), pursuant to Section 106 of 

the National Historic Preservation Act, as amended, (NHPA) and its implementing regulations at 36 

CFR Part 800, and has determined that ongoing military operations and future actions analyzed in the  

Environmental Impact Statement for the Fort Lewis Army Growth and Force Structures 

Realignment, Fort Lewis and Yakima Training Center may have adverse effects on districts, sites, 

buildings, structures, landscapes, or objects listed in or eligible for listing in the National Register of 

Historic Places (historic properties) on Fort Lewis and its training installation, Yakima Training 

Center (YTC), and has so notified the Advisory Council on Historic Preservation (Council); and  

 

WHEREAS, Fort Lewis has conducted historic property inventory studies on Fort Lewis and 

YTC and has determined that historic properties, and potential historic properties, exist on Fort 

Lewis and YTC; and 

WHEREAS, Fort Lewis notified in advance the SHPO and the Council of its intent to use the 

National Environmental Policy Act (NEPA) process for Section 106 purposes pursuant to 36 CFR 
800.8(c); and 

WHEREAS, Fort Lewis, and the Washington State Historic Preservation Officer (SHPO) have 

agreed to develop and implement this Programmatic Agreement (PA) to satisfy the Army's Section 

106 responsibilities regarding the consideration of historic properties on Fort Lewis and YTC 
pursuant to 36 CFR § 800.14(b)(3); and 

WHEREAS, Fort Lewis has notified the Council of the undertaking and invited the Council to 

participate in consultation per 36 CFR 800.14(b)(3), and the Council has declined to participate in 

consultation and the development of this PA pursuant to 36 CFR 800.6(a)(iii); and  

WHEREAS, Fort Lewis has consulted with and documented the comments and views of the 

Nisqually Indian Tribe, the Squaxin Island Tribe, the Puyallup Indian Tribe, the Yakama Indian 

Nation and the Wanapum People pursuant to 36 CFR § 800.14(f), and invited the tribes to concur 
with this PA; and  

WHEREAS, Fort Lewis has consulted with and documented the comments and views of the 
public through the NEPA process pursuant to 36 CFR § 800.8(c)(1)(iv); and 

WHEREAS, the consulting parties agree that the nature and location of future undertakings on 

Fort Lewis and YTC with the potential to affect historic properties cannot be fully determined prior 

to their approval, and that potential adverse effects to historic properties may be resolved through the 

routine application of specific treatment or management measures, and that the development of 

Standard Operating Procedures (SOPs) listed in Appendices 1 and 2 for the identification, 
evaluation, treatment, and management of historic properties is appropriate; and  
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WHEREAS, the consulting parties agree that certain categories of routine undertakings listed in 

Appendix 3, Exempted Undertakings, have potential effects that are foreseeable and likely to be 

minimal or not adverse, and that the exempted undertakings have been reviewed and approved by the 
consulting parties pursuant to 36 CFR § 800.8(c);  

NOW, THEREFORE, the United States Army Garrison Fort Lewis shall ensure that the 

following stipulations are implemented and shall remain in effect until this PA expires or is 
terminated by Fort Lewis or the Washington SHPO pursuant to 36 CFR § 800.14(b)(3).   

 

STIPULATIONS 

I. Implement Standard Operating Procedures.  

A. For all undertakings on Fort Lewis, Standard Operating Procedures 1 through 12 in 
Appendix 1 of this agreement shall be implemented, as appropriate.  

B. For all undertakings on Yakima Training Center, appropriate Standard Operating 

Procedures 1 through 9 in Appendix 2 of this agreement shall be implemented, as 
appropriate.  

All cultural resources technical work required to implement SOPs under Stipulation I (including but 

not limited to identification, evaluation, and treatment of historic properties) will be conducted under 

the supervision of individuals who meet the applicable professional qualifications standards 
established by the National Park Service in Appendix A of 36 CFR Part 61. 

II. Implement Mitigation Measures. Fort Lewis will implement the mitigation measures A through 

H in Table 1 to resolve adverse impacts to NRHP-eligible historic properties on Fort Lewis resulting 

from the Fort Lewis Army Growth and Force Structures Realignment undertaking described in the 

[Environmental Impact Statement]. All cultural resources technical work required to implement these 

mitigation measures will be conducted under the supervision of individuals who meet the applicable 

professional qualifications standards established by the National Park Service in Appendix A of 36 

CFR Part 61. 

Table 1. Fort Lewis Army Growth and Force Structures Realignment Mitigation Measures A through H. 

Mitigation Measure Description Anticipated Level 

of Mitigation  

2010-2015 

A. Site Impact 

Assessment 

Assess the condition of at least 30 archaeological 

sites per year to determine accumulated GTA 

damage. Site Impact Assessment will identify those 

NRHP-eligible sites that are being impacted by GTA 

actions, and will prioritize those sites for increased 

protection (i.e., Siber-staking) or data recovery 

excavations. 

Thirty (30) 

archaeological sites 

per year. 

B. Prehistoric Site 

Predictive Model 

Build and refine a GIS-based predictive model that 

will indicate the probability that a particular land 

parcel contains prehistoric archaeological resources. 

The model will be used to avoid training and 

Survey and 

evaluation to sample, 

test, and refine the 

Fort Lewis 
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Table 1. Fort Lewis Army Growth and Force Structures Realignment Mitigation Measures A through H. 

construction impacts to significant prehistoric sites, 

and to prioritize and focus future archaeological 

survey areas. 

archaeological site 

predictive model. 

C. Archaeological 

Survey  

Conduct archaeological surveys of proposed 

construction footprints and downrange areas that are 

impacted by increased off-road training and/or 

usage. Use predictive model results to determine the 

level of effort required in accordance with SOP 3. 

One hundred (100) 

acres per year. 

D. Archaeological Site 

Evaluation (Phase II 

Testing for NRHP 

Eligibility) 

Evaluate a sample of downrange archaeological sites 

for National Register of Historic Places eligibility 

before ongoing military training impacts results in 

the destruction of currently unevaluated sites.  

Protection measures will be put in place for sites 

determined to be eligible for the National Register; 

ineligible sites will be opened to unrestricted 

military training or construction. 

Twelve (12) 

archaeological sites 

per year. 

E. Data Recovery 

(Salvage 

Excavations) 

Site Impact Assessment will identify those National 

Register eligible sites that are being impacted by 

GTA, and will prioritize sites for data recovery 

excavations to salvage important scientific and 

historical information that would otherwise be lost 

to ongoing military training impacts. 

One (1) 

archaeological site 

per year. 

F. Public Education 

and  

Outreach 

Inventory, evaluation and data recovery projects will 

include one or more public education/outreach 

components (i.e. brochures, non-technical reports, 

web sites, public tours, public archaeology, multi-

media CD-ROM, etc.). Education and outreach costs 

are included in the inventory, evaluation and data 

recovery projects. 

At least one (1) 

public 

education/outreach 

component per 

project. 

G. Creative Mitigation: 

Web-based 

Documentation, 

Interpretive Signs 

and Self-Guided 

Tour 

This creative mitigation project will develop 

documentation and educational material to preserve 

and share the history of the Garrison Historic 

District. The project will mitigate adverse impacts 

associated with the implementation of the Historic 

Downtown Area Development Plan (ADP) 

component of the Fort Lewis Master Plan. The 

primary product will be a content-rich website 

designed to educate and entertain a diverse public 

audience. The project will also develop wayside 

interpretive signs to be installed in the District, 

along with a self-guided tour map of the District.   

One (1) content-rich 

website, eight (8) 

interpretive signs, 

one (1) self-guided 

Historic District 

Tour Map 
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Table 1. Fort Lewis Army Growth and Force Structures Realignment Mitigation Measures A through H. 

H. Adaptive Reuse 

Plans: Pendleton 

Avenue Corridor 

This project will contract with a qualified historic 

architect to develop and evaluate adaptive reuse 

alternatives that will support the goals of the 

Installation's Master Plan and Installation 

Sustainability Program. The adaptive reuse plan will 

focus on the Pendleton Avenue corridor through the 

District. The plan will develop conceptual drawings 

to identify alternatives for reuse of historic gun 

sheds, stables and other buildings proposed for 

potential demolition in the Historic Downtown Area 

Development Plan (ADP). The project will also 

develop conceptual drawings for historically 

compatible street-lighting, benches, bus stops and 

other street furniture for a redeveloped Pendleton 

Avenue corridor. The plan will develop life-cycle 

cost comparisons to compare the cost of 

rehabilitation vs. new construction for typical 

buildings. 

Conceptual drawings 

for a historically-

compatible 

redeveloped 

Pendleton Avenue 

corridor, and 

adaptive reuse plans 

for approx. four (4) 

building types.  

 

 

III. ADMINISTRATION 

A. Dispute Resolution  

Disputes over any of the procedures associated with this PA will be resolved pursuant to SOP 

9 in Appendix 1. 

B. Annual Report 

In so much that such disclosure is not in violation of ARPA or AIRFA, Fort Lewis will 

prepare an annual report summarizing all activities carried out pursuant to this PA for 

comment to all signatories. Fort Lewis will distribute the annual report to the SHPO, 

Nisqually, Puyallup, Squaxin Island, Wanapum, and Yakama tribes in advance of an annual 

meeting to be held each year at Fort Lewis to review the previous year's actions and actions 

planned for the upcoming year. 

The PA annual report will include at a minimum: 

(1) An overview describing the implementation of the stipulations of this PA; 

(2) A summary of all projects that proceeded in the previous year, including all 

undertakings completed without SHPO review;  

(3) A list of projects proposed for the coming year;  

(4) Recommendations for amending the PA or SOPs, if applicable; and 

(5) A status report of any undertakings for which documentation is required but has yet to 

be completed. 
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C. Amendment 

Six months after the execution of this PA and then annually thereafter, Fort Lewis will invite 

the signatories to this PA to review and determine whether revisions or amendments are 

needed. If so, the parties will consult to negotiate the new terms. Amendments to this PA will 

be filed with the Advisory Council on Historic Preservation.  

 
D. Termination 

(1) If the Army does not implement the Fort Lewis Army Growth and Force Structures 

Realignment, Fort Lewis and Yakima Training Center undertaking by July 2014, the terms of this 

PA shall be reconsidered and revised or replaced.  
 

(2) The Army shall notify the signatory parties to this PA if it becomes likely that it cannot 

make available sufficient funds to implement this agreement. Non-availability of funds will 

result in a need for consultation for revisions or amendments.  

 

(3) If a signatory to this PA determines that the agreement is not being properly 

implemented, the signatory may propose to the other signatories that the PA be terminated. 

The signatory proposing to terminate shall explain to all consulting parties the reasons for 

termination and afford a 30-day period to consult and seek alternatives to termination.  

 

(4) If resolution is not reached by the end of the 30-day the PA will be terminated, in which 

case, Fort Lewis shall  

A. Consult with the signatories to develop a new PA; or  

B. Request the comments of the ACHP pursuant to 36 CFR 800.7(a)(1). 
 

E. Counterparts.  This agreement may be executed in one or more counterparts. Each 

counterpart shall be considered an original. All counterparts taken together shall be 

considered one and the same instrument. Facsimiles and photocopies are as valid as 

originals. 
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IV. EXECUTION 

A. Signatories 

 

FORT LEWIS 

 

By:             

 

Date:            

 

WASHINGTON STATE HISTORIC PRESERVATION OFFICER  

 

By:             

 

Date:            

 

B. Concurring Parties 

 

NISQUALLY INDIAN TRIBE 

 

By:             

 

Date:            

 

PUYALLUP TRIBE OF INDIANS 

 

By:             

 

Date:            
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SQUAXIN ISLAND TRIBE 

 

By:             

 

Date:            

 

YAKAMA INDIAN NATION 

 

By:             

 

Date:            

 

WANAPUM PEOPLE 

 

By:             

 

Date:            
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IV. EXECUTION 

A. Signatories 

 

FORT LEWIS 

 

By:             

 

Date:            
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IV. EXECUTION 

A. Signatories 

 

WASHINGTON STATE HISTORIC PRESERVATION OFFICER 

 

By:             

 

Date:            
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B. Concurring Parties 

 

NISQUALLY INDIAN TRIBE 

 

By:             

 

Date:            
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B. Concurring Parties 

 

PUYALLUP TRIBE OF INDIANS 

 

By:             

 

Date:            
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B. Concurring Parties 

 

SQUAXIN ISLAND TRIBE 

 

By:             

 

Date:            
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Appendix 1: Standard Operating Procedures for 
Section 106 Compliance on Fort Lewis  

 

Undertakings on Fort Lewis subject to compliance with Section 106 of the National Historic 

Preservation Act will be carried out in accordance with the following Standard Operating 

Procedures (SOP) pursuant to Stipulation I of this Programmatic Agreement (PA). It is the 

Garrison Commander’s responsibility to ensure that all military and nonmilitary organizations on 

Fort Lewis and Yakima Training Center coordinate their actions under these Standard Operating 

Procedures with the Cultural Resources Manager for each installation to ensure compliance under 

DoDI  4715.16 and AR 200-1.
1
  All cultural resources technical work required to implement 

these SOPs (including but not limited to identification, evaluation, and treatment of historic 

properties) will be conducted under the supervision of individuals who meet the applicable 

professional qualifications standards established by the National Park Service in Appendix A 

of 36 CFR 61. 

 

 

List of Acronyms 

ACHP Advisory Council on Historic Preservation 

AEC U.S. Army Environmental Center 

AIRFA American Indian Religious Freedom Act 

APE Area of Potential Effects 

ARPA Archaeological Resources Protection Act 

CRM Cultural Resources Manager 

DAHP Department of Archaeology and Historic Preservation 

EMS Environmental Management System 

HABS Historic American Buildings Survey 

HAER Historic American Engineering Record 

ICRIF Installation Cultural Resource Inventory Form 

NPS National Park Service 

NRHP National Register of Historic Places 

RHPC Record of Historic Property Consideration 

SHPO State Historic Preservation Officer (Washington)  

SOP Standard Operating Procedure 

 

                                                 
1
 Department of Defense Instruction, Number 4715.16, Cultural Resources Management;  Army Regulation 200-1, 

Environmental Quality, Environmental Protection and Enhancement. 
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SOP 1. Determining Section 106 Undertakings 

1.1 Objective  

The objective of this SOP is to define the procedures to be followed to determine if an action is an 

undertaking subject to Section 106 review and if so, if it is the type of action that has the potential to 

affect historic properties.  

1.2 Policy  

It is the responsibility of the Cultural Resources Manager (CRM) at each installation to determine if 

an action is an undertaking as defined at 36 CFR Part 800.16(y), and if the action has the potential to 

affect historic properties as defined at 36 CFR Part 800.3.  

1.3 Procedures  

1.3.1 Defining an Undertaking  

For the purposes of this PA, an undertaking is defined as any project, activity, or program funded in 

whole or in part under the direct or indirect jurisdiction of the Army, including those carried out by 

or on behalf of the Army; those carried out in whole or in part with Army funding; and those 

requiring a license, permit, or approval by the Army. The CRM shall evaluate all actions to 

determine if they meet this definition.   

 

Undertakings may take the form of projects, work orders, contractor actions, permits, leases, Army 

actions, military training and other activities as defined above. Undertakings may originate with the 

Directorate of Public Works, infrastructure maintenance contractors, military construction 

(MILCON), project proponents, and other entities. The majority of actions that have the potential to 

affect historic properties are generated through work orders, military construction (MILCON) 

requests, and training permits. Range Scheduling and Dig Permits also provide notice of potential 

undertakings. 

  

The CRM will be notified of potential undertakings in the planning process. The Directorate of 

Public Works Environmental Management System includes procedures for systematic and orderly 

review of proposed projects to ensure that relevant, critical and applicable legal and other 

requirements are incorporated and documented before the project or proposal is awarded and/or 

executed. These procedures will be used to ensure the CRM is notified of potential undertakings:   

 

 EMS-235: “Identification and Incorporation of Legal and Other Requirements in Public Works 

Contracts and Work Specifications, and other Project Documentation” 

 

 PWE-153: “Standard Operating Procedure for Project or Proposal Review” 

 

The CRM's initial review of a potential undertaking will result in one of three outcomes: 

(1) If an action does not qualify as an undertaking, the determination will be recorded in the 

installation's “Project Review Log” (see Attachment 1) and no further action under this PA is 

required.  The Project Review Log shall be included in the annual PA report.  
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(2) If an action qualifies as an undertaking, the CRM will determine if it is an Army-wide or 
installation-specific undertaking exempted from Section 106 review as identified in Appendix 3 of 

this PA, "Exempted Undertakings." This determination will be recorded in the Project Review Log 

and no further action under this PA is required. The Project Review Log shall be included in the 

in the annual PA report. An undertaking that requires a permit, lease, or license from another 

agency cannot qualify as an Exempted Undertaking. 

(3) If an action qualifies as an undertaking and is not exempt from further review, the 

determination will be recorded in the Project Review Log, and the CRM will proceed to SOP 

1.3.2 to determine whether the undertaking has the potential to affect historic properties.  

1.3.2 Determining if an Undertaking Has the Potential to Affect Historic 
Properties 

If the CRM determines that an action is an undertaking, the CRM will then determine if the 

undertaking has the potential to affect historic properties. Project proponents shall provide the 

CRM with a detailed description of the project or activity, site location, and a point of contact. 

The information will be reviewed with reference to the Fort Lewis cultural resources GIS 

database, archaeological site predictive model, historic maps, and other relevant historical 

information. The CRM's assessment of the undertaking will result in one of two outcomes: 

 

(1) The action is the type of undertaking with no potential to affect historic properties.  

This determination will be recorded in the Project Review Log (see Attachment 1) and no 

further action under this PA is required. The Project Review Log shall be included in the 

annual PA report.   

 

(2) The action is the type of undertaking that has the potential to affect historic properties. 

The CRM will proceed to SOP2 and ensure that all subsequent appropriate SOPs of this 

PA are implemented to identify and evaluate historic properties and resolve adverse 

effects. The CRM will document the determination in a “Record of Historic Properties 

Consideration” (RHPC, see Attachment 2).  

 

SOP 2. Defining the Area of Potential Effects (APE) 

2.1 Objective 

The objective of this SOP is to determine the process by which an appropriate Area of Potential 

Effects (APE) for a Section 106 undertaking is identified pursuant to 36 CFR 800.16(d). 

2.2 Policy 

It is Fort Lewis’ policy to consider the direct and indirect effects an undertaking may have on 

historic properties, including visual and audible impacts as appropriate.  Prior to evaluating the 

specific effects of an undertaking, Fort Lewis will identify an appropriate APE.  The APE will be 

the area of study for identification of historic properties that may be affected by the undertaking. 
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2.3 Procedures 

The APE is determined on a case-by-case basis by the CRM.  Section 106 regulations identify 

the APE as:  

[t]he geographic area or areas within which an undertaking may directly or indirectly cause 

alterations in the character or use of historic properties, if any such historic properties exist.  The 

area of potential effects is influenced by the scale and nature of an undertaking and may be 

different for different kinds of effects caused by the undertaking (36 CFR Part 800.16[d]).  

The APE will encompass both direct and indirect effects. An APE may include viewsheds 

associated with historic districts or landscapes, individual historic properties, or properties of 

traditional religious and cultural importance. It may also include an area some distance from the 

undertaking within which auditory impacts may occur. The APE for buildings will consider 

whether the undertaking affects the interior, exterior, or both. Cumulative (indirect) effects may 

also influence the APE.   

To determine the APE, the CRM will: 

(1) Categorize the undertaking (e.g. repair and maintenance, ground-disturbing activities, 
etc.);  

(2) Consider all types of potential direct and indirect effects, and document the geographic 
location and range for each type of effect; 

(3) Consult with the Washington State Historic Preservation Officer (SHPO) to determine 

the APE if the project is likely to be considered controversial, or if the CRM determines 

the undertaking is likely to have an adverse effect;  

(4) Determine whether the scope and/or nature of the undertaking might result in additional 
indirect or cumulative effects; and 

(5) Document the APE on a project map, including areas of direct and indirect effects, and 
include the map in the RHPC. 

Changes to the APE (e.g., elimination of alternatives, or a revised scope of work), will be 

documented on the RHPC. Changes to the APE may result in the need to consult with the SHPO 

if the change results in the project having an adverse effect.  

Once the APE is defined and documented, the CRM will proceed to SOP 3: Identifying Historic 

Properties. 

 

SOP 3. Identifying Potential Historic Properties 

3.1 Objective 

The objective of this SOP is to identify cultural resources in the APE that may be historic 

properties.  A historic property is any prehistoric or historic district, site, building, structure, 

object, or traditional cultural property included in, or eligible for inclusion in, the National 

Register of Historic Places (NRHP). This SOP addresses methods for identifying potential 
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historic properties in the APE, which will then be evaluated pursuant to SOP 4, NRHP 

Eligibility Evaluation.  

3.2 Policy   

It is Fort Lewis’ policy to identify historic properties and manage them to maintain the historic or 

cultural characteristics that make them eligible for inclusion in the NRHP.   

3.3 Procedures 

3.3.1 Preliminary Analysis 

Prior to a historic properties identification study, the CRM or their designee will conduct a 

preliminary analysis to determine the nature and scope of investigations required, and the 

appropriate identification methods to be used. The CRM or their designee will review the project 

area and consult the Fort Lewis GIS archaeological sensitivity model to establish whether the 

APE has been previously surveyed and to determine what types of historic properties are likely 

to be found in the APE.  Existing historic property inventories on file at Fort Lewis and the 

Washington DAHP will be consulted first, including archaeological site and isolate forms on file 

at Fort Lewis and the Washington DAHP; inventories of historic buildings, structures, districts 

and objects on file at Fort Lewis and the Washington DAHP; and Fort Lewis cultural resources 

GIS data.  

Background research will be conducted at a level of effort appropriate to the project.  

Background research should include, but not necessarily be limited to, review of the following 

historic maps (as appropriate): 

� Applicable General Land Office Maps 

� 1841 Sketch of Prairie Land About Nisqually 

� 1851 Map of Lands claimed by the Puget Sound Agricultural Association in Pierce 

County W. T. 

� 1852 Plan of Pugets [sic] Sound Agricultural Company’s Land Claim 

� 1889 Plummer’s Atlas of Pierce County 

� 1897 Washington-Tacoma Quadrangle Topographic Map 

� 1908 Pierce County Tax Assessor’s Maps 

� 1908 Revised Map of Maneuver and Mobilization District in the Vicinity of American 

Lake, Washington. 

� 1910 Maneuver Map for Camp of Instruction - American Lake, Washington 

� 1915 Kroll’s Atlas of Pierce County, Washington 

� 1916 Chehalis Quadrangle Topographic Map 

� 1917 Camp Lewis and American Lake Maneuver Map 

� 1917 Camp Lewis Army Post and Vicinity Map 

� 1924 Metsker’s Road Map of Pierce County, Washington and Vicinity 
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� 1924 and 1929 Metsker maps of Pierce and Thurston Counties 

� 1930 Terrain Map-Washington-Fort Lewis and Vicinity 

� 1936 Thurston County General Highway and Transportation Map 

� 1937 Metsker's Atlas of Thurston County, Washington 

� 1940 Special Map - Fort Lewis and Vicinity 

� 1941 Plot Plan: Land Leased by U.S. Gov't. for Rainier Training Area 

� 1944 Special Map - Fort Lewis and Vicinity 

� 1944 Rainier Training Area 

� 1944 Restricted - Northwest Sector No. 29-21 

� 1944 Ft. Lewis Military Reservation and Vicinity: Training Areas 

� 1948 Metsker map of Thurston County, Washington 

� 1950 U.S. Army Corps of Engineers Fort Lewis: Sheet 1478 II SE 

� 2006 Native American Place Names 

� 2006 Nisqually Sites Tour Map 

Additional sources may include the Nisqually Tribal Archives; Donation Land Claim and 

Homestead Act records; previously identified historic contexts for the region; and local histories.  

Information may also be available from local governments, other Native American organizations 

and tribal governments, universities, and public and private groups and institutions.   

Based on this review, the CRM or their designee will assess the project as follows: 

� If the APE has been investigated previously, assess the quality of any existing data.  If the 
area has not been investigated, or if it has been investigated but data quality is poor or 

conducted with old methodologies that are no longer valid with current standards, further 

identification efforts will be required. 

� If the APE has been demonstrably disturbed prior to the current proposed action no further 
identification efforts will be required.  

� Determine the need for additional identification based on Planning Level Survey data, and /or 
predictive model results, and preliminary tribal consultation on potential properties of 

traditional religious and cultural significance.  The CRM or their designee will determine 

whether the collected data provides a basis for decision-making without additional 

identification activities: 

o Documentation of a decision not to proceed with further identification activities shall 

be included in the RHPC and made part of the project file; and  

o The decision shall be documented in the PA annual report to the consulting parties; 

documentation shall include the basis for the decision. 

If additional identification studies are required, the appropriate tasks may include background 

research, development of historic contexts, field investigation, tribal consultation, analysis, and 

report preparation.   
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3.3.2 Archaeological Site Identification 

There are two types of archaeological surveys: the reconnaissance survey and the intensive 

survey.  The reconnaissance survey is a cursory inspection aimed at developing a general 

overview of an area’s resources.  The primary reason for a reconnaissance survey is to support 

background research in preparation of an intensive survey.  The objective of an intensive survey 

is to identify completely and precisely all properties in a specified area based on a specific 

research design.  It involves background research and a thorough inspection and documentation 

of all historic properties in an area.  It should provide an inventory and necessary information to 

evaluate properties for eligibility for inclusion in the NRHP.   

The CRM will determine whether in-house or external survey would be appropriate to the scope 

and time frame of the undertaking, and whether historic context material will need to be 

developed concurrently for the NRHP evaluation phase. The CRM will also consider if the APE 

has been previously surveyed and if the survey data are adequate for the present undertaking.  

Surveys should combine site inspections with background research. Background research may 

include literature reviews, archival research, interviews and consultation as appropriate. 

Documentary research should be thorough enough to provide for the evaluation of any resources 

identified. The use of interviews and oral histories is encouraged to provide additional 

information. Site inspections should minimally include a sketch site plan and digital photographs 

of setting and exterior elevation(s) for each resource identified.  

All archaeological surveys will be supervised by a professional archaeologist who meets the 

Secretary of the Interior's Professional Qualification Standards. The installation CRM or their 

designee will provide survey areas to the field archaeologist, who will: 

� Determine final survey area:  Only areas with potential to contain archaeological sites in 
the project’s APE will be surveyed.  Areas that are already highly disturbed (e.g. 

improved areas, borrow pits, etc.) and areas inaccessible due to military training hazards 

or other Fort Lewis undertakings will be excluded.  Areas that have been previously 

surveyed will also be excluded if existing data are determined by the CRM or their 

designee to be sufficient for the proposed project. The CRM will consult the Fort Lewis 

GIS layers for “Disturbed Areas,” “Areas Inaccessible for Survey” and “Previously 

Surveyed Areas” to assist in this determination. These GIS layers will be updated annually 

for the PA report.   

� Complete a research design: All archaeological surveys on Fort Lewis shall employ a 
predetermined research design that will specify methods, sampling strategies and level of 

effort appropriate to the nature of the undertaking and the expected historic properties. 

Research designs will be documented in advance of surveys and included in final reports 

along with justification for any deviations from the original research design.  

� Conduct field investigations:  The field archaeologist will be responsible for conducting 
surveys according to the standards and procedures outlined below. 

3.3.2.1 Survey Strategy  

The survey strategy employed shall be designed to identify both prehistoric and historic period 

archaeological sites. Heavy vegetation cover at Fort Lewis most often requires the use of labor-

intensive subsurface testing methods to adequately prospect for both types of properties. 
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To identify prehistoric sites, the CRM or their designee will use the “Fort Lewis Predictive 

Model” to define the level-of-effort to be expended on subsurface testing based on the relative 

probability that a particular parcel of land contains archaeological resources. This dynamic GIS-

based model identifies low, moderate, and high probability areas based on a variety of criteria 

developed in consultation with the Washington SHPO and will be adjusted over time as new 

information is incorporated.  As a standard, the following sampling strategy shall apply: 

� 0-10 percent of low probability areas  

� 25-50 percent of medium probability areas  

� 85-100 percent of high probability areas 

Areas selected for survey will be intensively surveyed using shovel probes.  Additional 

pedestrian reconnaissance may be employed to supplement the intensive survey at the discretion 

of the CRM or their designee. 

To simultaneously identify historic sites, the CRM or their designee will also use the pre-field 

historic map research to identify areas likely to contain historic resources.  These areas shall be 

intensely surveyed using both shovel probes and pedestrian reconnaissance.  Such areas may 

overlap with prehistoric high probability areas, and, because 85-100 percent of the high 

probability areas will be subsurface tested, the high probability survey strategy will be 

considered adequate for both prehistoric and historic sites.  However, in areas designated 

medium to low probability for prehistoric sites, the survey sampling strategy shall be expanded 

to encompass areas identified as likely containing historic resources.   

The standard distance between surveyors shall be 25 meters regardless of the archaeological 

probability of the survey location.  Any deviations from this distance shall be justified, require 

prior approval by the CRM or their designee, and be documented in the technical report.  

Obstacles that may obscure the discovery of historic properties (e.g., dense vegetation, recent 

alluvium, sedimentation) shall be noted and the approximate boundaries of the obstacle(s) or 

condition shall be indicated on a log for that Survey Area.  Linear surveys shall cover a width 

determined appropriate by the CRM or their designee on each side of the linear undertaking 

being surveyed, not including previously disturbed graded or bulldozed areas.  

Intensive survey shall be conducted using both surface reconnaissance and shovel probes 

depending on the amount of vegetation present and ground surface visible. Generally, surface 

reconnaissance shall be employed in areas with 50 percent or greater ground surface visibility, 

whereas shovel probes shall be used in areas with 50 percent or less ground surface visibility. 

Surface reconnaissance involves walking along transects spaced 25 meters apart and closely 

inspecting the ground surface for archaeological materials. The archaeologist records their 

observations on a log, and representative photographs are taken of the survey area.  Shovel 

probes involve hand excavation at no greater than 25-meter intervals along transects spaced 25 

meters apart.  Shovel probes shall be no less than 30 centimeters in diameter, and all soils shall 

be passed through no larger than ¼-inch hardwire mesh screen. All shovel probe locations shall 

be recorded using GPS units with sub-meter accuracy. Appropriate field data forms will be used 

to collect all shovel probe information, including depth of soils, their color and texture, and the 

presence or absence of archaeological materials.  Representative photographs may also be taken 

of individual probes.  All shovel probes shall be backfilled. 
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3.3.3 Archaeological Site Documentation   

Minimal data to be recorded include the general environmental setting; definition and location of 

site boundaries; description of the location, number, and kinds of features visible from the 

surface; nature of artifact assemblages; density and frequency of artifacts; and site integrity.  The 

entire site boundary is also recorded, even if it exceeds the edge of the survey unit.  Historic sites 

must have all relevant historic records searched as a way of adding documentary knowledge 

about the site.  All archaeological sites must have a GPS differentially corrected, highly accurate 

location taken at the permanent datum.  All site boundaries must be mapped with GPS. GPS files 

should be converted to ArcGIS shape file format for assimilation with the GIS dataset. When 

sites are identified on the surface, an appropriate amount of subsurface shovel probes must be 

employed to determine the depth of deposits. The amount of probes shall be sufficient to test 

areas likely to contain archaeological materials based on the surface site design.  Shovel probe 

excavation shall follow the procedures outlined in Section 2.3.1.2. 

3.3.3.1 Site Definition Criteria  

Washington state law defines an archaeological site as: 

A geographic locality in Washington that contains archaeological objects.  An archaeological 

object is defined as “an object that comprises the physical evidence of an indigenous and 

subsequent culture including material remains of past human life including monuments, symbols, 

tools, facilities, and technological by-products.” For the purposes of determining whether a 

resource is an archaeological site or an archaeological isolated find, Washington state survey 

guidelines have determined that two or more archaeological objects within 30 meters distance 

constitutes an archaeological site; whereas a single item is classified as an archaeological isolate. 

Exceptions to this rule may include a single object that was obviously broken into several pieces, 

such as discrete pile of bottle glass of the same color.   

The Fort Lewis CRM or their designee will allow the field supervisors to assign site status to 

other situations outside these criteria, provided a logical and reasonable argument is made in 

consultation with the CRM or their designee.   

3.3.3.2 Forms 

Archaeological sites and isolates are recorded using the Installation Cultural Resource Inventory 

Form (ICRIF), the Washington State Archaeological Site or Isolate Form, and NPS Form 10-

900, the National Register of Historic Places form.  An MS Access database is used for the 

completion of the ICRIF and state forms. All fields must be completed.  NPS Form 10-900 is 

used only when a conclusive determination of National Register of Historic Places eligibility can 

be made. For ineligible resources, only Page 1 of NPS Form 10-900 is completed. For eligible 

resources, the entire form is completed.  

3.3.3.3 Features 

All features (e.g., hearths, depressions, middens, burned rock concentrations, fences, wells, 

privies, foundations, etc.) are recorded noting quantity of materials, size, shape, construction 

details, probable function, and any relationship to activity areas. Digital color photos are taken of 

each feature.  When specified, profiles and plans views are drawn.  

3.3.3.4 Artifacts 

Generally, all prehistoric artifacts and all artifacts encountered during subsurface investigations 

shall be collected.  Historic artifacts identified on the surface shall be collected within the context 
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of a specific research design for the project and/or in consultation with the archaeological 

program managers. Repetitive and non-diagnostic artifacts such as bricks, nails, unidentifiable 

metal fragments, and non-diagnostic glass and ceramic fragments need not be collected. 

Military debris such as bullets, cartridges, and small missile fragments shall not be recorded 

unless it constitutes a particular historic event or is specified in a delivery order.  Historic 

remains more than 50 years old shall be recorded, including wells, tanks, fences, machinery, and 

ground modifications from the historic period.  Modern bottles, cans, and other trash will not be 

inventoried, but may be noted. 

3.3.3.5 Site Maps 

A sketch map shall be prepared that depicts, minimally, the relationship of the site to nearby 

physiographic features and identifying landmarks, the location of each visible feature, the shape 

and location of artifact sampling units, activity loci, the location of the site datum, site 

boundaries, the location of test units (including shovel probes, scrapes, and auger tests), and 

locations of collected artifacts.  All maps must have a scale, north arrow, recorder name, date, 

and a legend/key. If remote sensing techniques are used (e.g., magnetometer, GPR, etc.) these 

areas must be delineated on the maps as well.  The field number may be recorded on the field 

maps, however, trinomial and/or Fort Lewis site numbers shall be used on all final and published 

maps.  The entire site boundary shall be recorded, even if it extends outside the survey area.  

3.3.3.6 Site Depth 

The investigator shall assess the depth of the site based on the results of all subsurface tests. In 

addition to shovel probes, hand excavated augers, limited mechanically excavated trenches, and 

hand excavated stream bank cuts may also be appropriate.  If the professional judgment is that a 

site is a surface manifestation only, a clear statement citing evidence supporting that judgment 

shall be provided.  If the investigator believes a site contains subsurface deposits, a clear 

statement with supporting evidence shall be provided.  Auger tests, probes, and other techniques 

of extremely limited nature that have minimal impact on the integrity of the site may be 

performed to serve as a basis for making a professional assessment of depth and extent of 

cultural deposits.  These tests are considered a routine element of survey procedures distinct 

from a formal testing project.  The archaeological program managers must approve all testing 

strategies prior to the start of fieldwork. 

3.3.3.7 Site Integrity 

The investigator shall assess the present condition of each site, including: (1) identifying the 

kinds of post-depositional activities that have affected the site, (2) estimating the percentage of 

the total site affected by each kind of disturbance, and (3) indicating those portions of the site 

that remain intact.  Investigators must identify all disturbance sources, manmade and natural.  A 

thorough and accurate description of site integrity must be provided for each individual site 

investigated.   

3.3.3.8 Chronometric Potential 

For each prehistoric site, the investigator shall determine the potential for obtaining the following 

kinds of chronometric samples: (1) radiocarbon samples (how many, whether standard or AMS, 

and in what context); (2) dendrochronological samples (how many and from how many different 

features); (3) type seriation, such as diagnostic artifacts (list kind and frequency); and (4) other 

current techniques as appropriate.   
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3.3.3.9 Site/Project Location Maps 

Each site and project shall be plotted on the appropriate USGS 7.5 minute quadrangle 

topographic map at no smaller than a 1:24,000 scale.  The actual boundary of each site, rather 

than a central point, shall be depicted, as well as the survey areas, features (hearths, fences, 

tanks, and other structures), archaeological isolates, and modern features (such as roads and 

power lines) within the project area.  The complete site boundary shall be mapped, even if it falls 

outside the project area boundary.  The complete project area must be plotted as well.  When 

appropriate or requested by the archaeological program managers, maps with background 

imagery should be provided.  All location data should be collected with a high-accuracy (<= 1 

m) differentially corrected GPS or other approved device.   Each site boundary and site datum 

shall be recorded in the Fort Lewis GIS system.  

3.3.3.10 Site Datum 

A permanent datum will be established at each site that is identified. The datum will consist of a 

24-inch length of rebar driven into the ground, fitted with a cap, and permanently labeled with 

the site number on an aluminum tag. A fiberglass witness post shall be driven adjacent to the 

datum. Datum locations shall be recorded with a high-accuracy (<= 1 m) differentially corrected 

GPS or other approved device.    

3.3.4 Traditional Cultural Property Identification 

Fort Lewis will consult with associated tribes concerning the identification and consideration of 

traditional cultural properties. Fort Lewis will respect confidentiality issues, and collect only the 

information necessary to consider potential adverse impacts in the planning process; this may or 

may not involve determining the NRHP eligibility of a traditional property. Traditional cultural 

properties may include natural settings and do not necessarily need to contain culturally modified 

places or features to be considered a traditional cultural property. Tribal consultation will 

determine the level of identification effort that is required.  

 
A tribe may determine that sharing information about a traditional cultural property is 

inappropriate. The tribe may choose to delineate a boundary large enough so that future 

undertakings within the boundary will ensure appropriate consultation about potential impacts 

while avoiding precise identification and disclosure of the property.  

3.3.5Historic Building, Structure, and District Identification  

A professional with minimum qualifications as defined in Appendix A of 36 CFR Part 61 for 

historian, architectural historian, or historic architect will supervise building and structure 

surveys. Survey requirements will vary depending on the scope and character of the undertaking. 

In many cases existing inventories will be sufficient to identify historic buildings and structures 

in the APE. Building and structure surveys may be conducted as needed as part of ongoing 

planning level survey work as well as to provide information on resources in an APE that are not 

sufficiently documented. In accordance with DAHP guidelines, a Historic Property Inventory 

form will be prepared for each resource recorded during a survey. 
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3.3.6 Results 

If the results of an identification survey indicate that no potential historic properties are present 

within the APE of a proposed project, the CRM will document the absence of resources in the 

RHPC and the project can proceed without further consideration.  

If potential historic properties are identified in the APE, the CRM will document the finding in 

the RHPC and proceed to SOP 4 NRHP Eligibility Evaluation to determine if the resources 

meet eligibility criteria.  

 

SOP 4. NRHP Eligibility Evaluation  

4.1 Objective   

The objective of this SOP is to evaluate the NRHP eligibility of potential historic properties 

identified in the APE.  NRHP eligibility is the threshold that establishes subsequent management 

of a cultural resource.  Properties determined eligible for the NRHP do not have to be formally 

nominated to the NRHP. 

4.2 Policy   

As part of the research process, Fort Lewis will periodically contact the Washington Department 

of Archaeology and Historic Preservation (DAHP), National Park Service, or U.S. Army 

Environmental Command (AEC), and other relevant sources to determine whether any 

nationwide historic contexts have been developed that might apply to historic properties on Fort 

Lewis.  Similarly, the DAHP may have a statewide context against which the historic relevance 

of a resource can be weighed.  Fort Lewis has been proactive in developing historic contexts for 

resources on its installation that are specific to the history of the region and to the Army.  This 

effort to address gaps in the literature for current and future reference should continue.   

 

Fort Lewis will evaluate the NRHP eligibility of cultural resources on Fort Lewis with reference 

to following documents or other current appropriate sources:  

 

� National Register Bulletin (NRB) #15 How to Apply the National Register Criteria for 

Evaluation (Andrus 2002);  

� NRB #36 Guidelines for Evaluating and Registering Archaeological Properties (Little et al. 

2000); 

� NRB #38 Guidelines for Evaluating and Documenting Traditional Cultural Properties (Parker 

and King 1998); 

� Historic Context to Evaluate the Significance of Historic Archaeological Sites, Fort Lewis, 

Pierce and Thurston Counties, Washington (Lewarch et al. 1999).  
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4.3 Procedures 

4.3.1Establish the Historic Context and Apply the National Register Criteria 

� The CRM or their designee shall identify the theme(s), geographical limits, and chronological 

periods that provide a perspective from which to evaluate the cultural resource’s significance. 

For historic archaeological sites, the historic contexts established by Lewarch et al. (1999) 

shall be used; and  

� The CRM or their designee shall determine how the theme(s) within the context may be 

significant to the history of the local area, the state or the nation. A theme is considered 

significant if scholarly research indicates that it is important in American or regional history; 

and 

� The CRM or their designee shall determine if the resource type is important in illustrating the 

historic context. Contexts may be represented by a single cultural resource type or by a 

variety of types; and  

� The CRM or their designee shall determine how the resource illustrates the historic context 

through specific historic associations, architectural or engineering values, or information 

potential; and  

� The CRM or their designee shall determine whether the resource possesses the physical 

features necessary to convey the aspects of prehistory or history with which it is associated.  

� The CRM or their designee shall apply the NRHP criteria provided at 36 CFR 60.4, following 

the guidelines provided in NRB #15 or other current appropriate guidance. The criteria are as 

follows: 

36 CFR 60.4 – National Register of Historic Places Eligibility Criteria The quality of 

significance in American history, architecture, archeology, engineering, and culture is present in 

districts, sites, buildings, structures, and objects that possess integrity of location, design, setting, 

materials, workmanship, feeling, and association, and:  

A. that are associated with events that have made a significant contribution to the broad patterns of 

our history;  

B. that are associated with the lives of persons significant in our past;  

C. that embody the distinctive characteristics of a type, period, or method of construction or that 

represent the work of a master, or that possess high artistic values, or that represent a significant 

and distinguishable entity whose components may lack individual distinction; or  

D. that have yielded, or may be likely to yield, information important in prehistory or history.  

4.3.1.1 Exceptions to NRHP Eligibility – Criteria Considerations  

Some kinds of properties are excluded from NRHP eligibility. These include religious properties, 

properties that have been moved, birthplaces and graves, cemeteries, reconstructed properties, 

and properties less than fifty years old. However, these types of resources may be considered 

eligible if they meet the Criteria Considerations at (CFR 60.4). 
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Before applying the Criteria Considerations, the CRM or their designee shall determine if the 

historic property meets one or more of the four NRHP Criteria (36 CFR 60.4, Criteria A through 

D) and retains integrity:.  

�  If the historic property is a type cited in the Criteria Considerations, the CRM or their 

designee must determine if the historic property meets the special requirements stipulated 

for that type in the Criteria Considerations.  

� If the historic property does not meet the requirements of the Criteria Considerations, the 
CRM or their designee shall determine that the historic property is not eligible for the 

NRHP and document that determination in the RHPC. No further consideration of effects 

on the property is required under this PA.  

 

4.3.1.2 Criteria Consideration G: Significant Properties Less than 50 Years OId 

Criteria Consideration G pertains to properties that have achieved significance within the past 

fifty years, and is the main Criteria Consideration that applies to historic properties on Fort 

Lewis. It is recognized that properties dating from the Cold War era (1946-1989) require 

evaluation under this consideration. The CRM or their designee will evaluate Cold War era 

properties less than 50 years old for their exceptional importance under Criteria A, B, C or D to 

identify those that may be eligible for inclusion in the NRHP.  

4.3.2 Assess the Integrity of the Resource 

In addition to significance, a historic property must possess integrity to be eligible for the NRHP. 

Integrity is the ability of the resource to convey its significance: to reveal to the viewer the 

reason for its inclusion in the NRHP. Integrity is a subjective quality, but must be judged based 

on how the cultural resource’s physical features relate to its significance. Seven aspects are used 

to define integrity. Some, if not all, should be present for the resource to retain its historic 

integrity: location, design, setting, materials, workmanship, feeling, and association. The CRM 

or their designee shall assess integrity as follows:  

� The CRM or their designee will define the essential physical features that must be present 

for a cultural resource to represent its significance. Although not all of the historic 

physical features need to be present, those that convey its historic identity are necessary, 

including those that define why and when the resource was significant. Under Criteria A 

and B, the resource must retain those features that made up its character or appearance 

during the period of its association with the important event, historical pattern, or 

person(s). Under Criterion C, the resource must retain most of the physical features that 

constitute that style or technique. Under Criterion D, integrity depends on the data 

requirements defined in the research design. The significant data contained in the historic 

resource must remain sufficiently intact to yield the expected important information under 

appropriate methodologies; and  

� The CRM or their designee will determine whether the essential physical features are 

enough to convey significance; and  

� The CRM or their designee will determine whether the cultural resource needs to be 

compared with similar properties (historic and non-historic). A comparison may help 

determine what physical features are essential to historic properties of that type; and  
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�  The CRM or their designee will determine, based on the significance and essential 

physical features, which aspects of integrity are particularly vital to the cultural resource 

being evaluated and if they are present. For Criteria A and B, the presence of all seven 

aspects of integrity are the ideal, however integrity of design and workmanship may not 

be as important or relevant. Under Criterion C, a cultural resource must have integrity of 

design, workmanship, and materials. Location and setting are important for those whose 

design is a reflection of their immediate environment. For Criterion D resources, location, 

design, and materials are likely the most important aspects of integrity. 

 

If the CRM or their designee determines that the resource retains integrity and meets the NRHP 

criteria, the resource shall be determined eligible for the NRHP and the CRM or their designee 

shall document the finding in the RHPC and provide the Washington SHPO a 30-day review 

period for concurrence with that finding. If the CRM or their designee determines that the 

resource does not retain integrity, the CRM or their designee will make a determination of non-

eligibility. This determination will be documented in the RHPC and provided to the Washington 

SHPO for a 30-day review period.  If the SHPO fails to respond within 30 days, concurrence will 

be assumed. For properties that are determined not eligible for inclusion in the NRHP, no further 

action is required under this PA. If agreement on a determination is not reached, Fort Lewis will 

obtain a determination of eligibility from the Secretary of the Interior pursuant to 36 CFR 63.   

4.3.3 Methods for Evaluating Archaeological Resources 

In many cases on Fort Lewis, observations made during survey and recording will not be 

sufficient to determine the nature and extent of subsurface deposits or assess site integrity. In 

these cases, a formal testing program will be needed. The following procedures outline the 

general standards and procedures for subsurface testing of archaeological sites. 

Evaluations will be conducted in accord with a predetermined research design. In most cases, 

archaeological sites will be evaluated against National Register Criterion D; hence, research 

designs will specify testing methods designed to determine whether or not a particular site 

possesses data and integrity capable of answering research questions important in history or 

prehistory.  

The Fort Lewis CRM or their designee may request formal limited subsurface tests, including 

systematic augering and/or shovel probes, 1-by-1-meter (m) test units, and mechanical 

excavations, to aid in the determination of NRHP eligibility of an archaeological resource.  

Test units/locations, including auger and trowel tests, shall be plotted on field site maps and 

collected using GPS, EDM, or other appropriate digital formats. When subsurface tests are 

performed, all soil horizons and strata shall have written descriptions using standard scientific 

terms. Color descriptions shall be made in Munsell terminology. All excavated features shall be 

recorded using basic dimensions, orientation, and depth. Profile drawings and photographs (if 

possible) shall be made of at least one wall of each test pit and tested feature. Artifact 

descriptions, photography, and maps shall be as described under survey techniques. Upon 

completion of any test, units shall be restored as nearly as possible to conditions prior to 

excavation, except on specific instructions from the archaeological program manager. 
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4.3.3.1 Historic Period Archaeological Sites  

Many historic archaeological sites on Fort Lewis have the same historic context, and testing 

programs should be designed to obtain comparable data sets so that sites can be appropriately 

compared.  Historic sites on Fort Lewis will be evaluated against the research questions 

identified in Lewarch (et al. 1999) as well as other appropriate Fort Lewis research reports as 

identified by the CRM or their designee.  Recent evaluation studies have determined that the best 

methods include the following: 

 

� Using georeferenced and georectified historic maps (listed in Section 2.3) to identify the 
general locations of historic structures and then focusing excavation activities in these 

areas has proved highly successful. When examining the georeferenced and georectified 

historic maps, create buffers around historic structure locations to allow for accuracy 

issues inherent in historic maps and the georeferencing and georectifying process. 

� On training areas and other locations of moderate surface disturbances, use a backhoe or 
trackhoe to mechanically strip the near surface (0-10 cm) in the historic structure buffer 

areas. On sites without disturbances, use a close interval (10-cm) shovel testing program 

in the buffer area. When appropriate, use geophysical methods or metal detection. In 

general, approximately 5 percent of the site area should be mechanically stripped, 

primarily in areas where historic structures were present. 

� When features and/or concentrations of historic archaeological materials are identified 

that are suitable for sampling more intensively, use 1-by-1 meter test units to collect 

archaeological information. Excavate in 10-centimeter levels and screen all soils through 

¼-inch mesh.   

� Excavate a sufficient number of test units to obtain an adequate sample of historic 
archaeological materials (ideally, no less than 200 items per site). Generally, two to four 

test units within and adjacent to former historic structure locations or in historic dumps are 

sufficient.  

� Focus on collection of domestic artifacts; architectural artifacts, such as brick, window 
glass, and nails, need only be sampled, but not fully collected.   

� Military training at Fort Lewis since 1917 has included the demolition of historic 

structures and routine policing of historic debris to facilitate training efforts. Due to these 

historic demolition processes and military policing efforts, most historic archaeological 

sites on Fort Lewis are compromised and contain only modest artifact assemblages. When 

large intact dumps or extremely dense collections are encountered, use the same field 

methods; however, use nested screens in the lab to obtain a more comparable data set. In 

many cases, for example, a domestic assemblage obtained from ½-inch mesh will yield 

similar results to that obtained from ¼-inch mesh, but will contain significantly fewer 

items. Analyze a small sample of the artifacts retrieved from the ¼-inch mesh screen to 

determine whether the ½-inch mesh sample is biased toward any specific artifact classes.  

If so, use a stratified random sampling method to analyze a representative sample of the 

total ¼-inch screen collection. 
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4.3.3.2 Prehistoric Archaeological Sites 

Few prehistoric sites have been identified on Fort Lewis.  Most prehistoric sites identified to date 

are small, and likely represent seasonal procurement locations.  For this reason, prehistoric sites 

should be sampled at a relatively close interval, and in some cases, it may be appropriate to use 

1/8-inch mesh in the field. The following methods are generally appropriate for testing 

prehistoric sites on Fort Lewis: 

 

(1) Conduct a shovel testing program at 10-meter intervals throughout the site area using ¼-

inch screen. 

(2) Create a field map showing artifact densities in probes, and isolate areas within the site 

with the highest artifact density. Conduct additional shovel probes at 5-meter intervals in the 

highest artifact density locations. 

(3) Use 1-by-1-meter test units to further examine the areas of highest artifact density. 

Excavate in 10-cm levels and screen all soils through ¼-inch mesh. 

(4) If artifact density and diversity appears low, consider screening ¼ of each test unit 

through 1/8-inch mesh.  

(5) In some cases, geophysical methods should be used to sample for subsurface features. 

Magnetometry may be a particularly appropriate technique to identify thermally-altered 

features such as hearths or earth ovens.  

(6) The geomorphological context of the particular site must be considered to evaluate the 

potential for buried deposits, and if appropriate, employ testing methods such as coring or 

mechanical trenching capable of detecting buried deposits.  

4.3.4Methods for Evaluating Traditional Cultural Properties  

As previously discussed, it may not be necessary or appropriate to specifically identify and 

evaluate a Traditional Cultural Property (TCP) for inclusion in the NRHP. However, when this is 

determined to be an appropriate measure, the following guidelines will be applied.  

The identification, evaluation, and management of TCPs require tribal consultation and 

participation. A TCP is defined in National Register Bulletin (NRB) #38 as a historic property 

that is eligible for inclusion in the NRHP because of its association with cultural practices or 

beliefs of a living community that (a) are rooted in that community’s history, and (b) are 

important in maintaining the continuing cultural identity of the community (Parker and King 

1998). In addition to meeting these definitions, a TCP must also meet one or more of the four 

NRHP eligibility criteria and also retain integrity. The statement of significance describing why a 

TCP is eligible will be based on information provided by knowledgeable persons, literature 

reviews, and archival records. Integrity is best determined through consultation with 

knowledgeable persons.  

4.3.5Methods for Evaluating Historic Buildings, Districts and Structures 

All of the historic buildings and structures in the cantonment area that are greater than 50 years 

old to date have been inventoried and evaluated for NRHP eligibility. Fort Lewis will conduct 

project-specific inventories to identify buildings or structures that have reached the age of 50 
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years, develop appropriate historic contexts for evaluation, and evaluate the properties for NRHP 

eligibility according to the procedures set forth at 36 CFR 60.4, with reference to relevant 

ACHP, SHPO, and NPS guidance. Resources that are 50 years old or more will be recorded on 

DAHP Historic Property Inventory forms in accordance with DAHP guidelines appropriate to 

the level of inventory being conducted. Resources associated with the Cold War on Fort Lewis 

that are less than 50 years old at the time of inventory may be evaluated under Criteria 

Consideration G if they are of exceptional significance (see Section 4.13.1.2 above).  

4.4 Results of NRHP Evaluation  

If an evaluated resource meets one or more of the NRHP eligibility criteria and possesses 

sufficient integrity, the CRM or their designee shall forward the determination of eligibility 

along with supporting documentation to the Washington SHPO for a 30-day review period. If the 

SHPO concurs with the determination of eligibility, the resource will be considered a historic 

property. The CRM will record the determination in the RHPC and proceed to SOP 5 

Assessment of Adverse Effects.  

If an evaluated resource does not meet any of the NRHP eligibility criteria, or does, but does not 

retain sufficient integrity, the CRM or their designee shall forward the determination with 

supporting documentation to the Washington SHPO for a 30-day review period.  If the SHPO 

agrees that the resource is not eligible, the CRM will document the finding in the RHPC.  

The CRM will apply the NRHP eligibility criteria for resources identified in the APE pursuant to 

36 CFR 800.4(c), and will make a determination of No Historic Properties Affected or Historic 

Properties Affected for the undertaking as follows:  

(1) No Historic Properties Affected 36 CFR 800.4(d)(1) 

If the CRM or their designee finds that none of the properties identified in the APE meet 

NRHP eligibility criteria, and the SHPO has concurred with the finding, a determination of 

"No Historic Properties Affected" will be documented for the action pursuant to 36 CFR 

800.4(d)(1) and recorded on the RHPC and Project Review Log. No further action is required 

under this PA. 

(2) Historic Properties Affected 36 CFR 800.4(d)(2) 

If the CRM or their designee finds that one or more of the resources identified in the APE 

meet NRHP eligibility criteria, and the SHPO has concurred with the finding, a determination of 

"Historic Properties Affected" will be documented for the action pursuant to 36 CFR 800.4(d)(2) 

and recorded on the RHPC and Project Review Log. The CRM will then proceed to SOP 5 

Assessment of Adverse Effects. 

 

SOP 5. Assessment of Adverse Effects 

5.1 Objective 

The objective of this SOP is to outline the procedure for determining if project effects will be 

adverse. Adverse effects must be resolved in consultation with the SHPO and any affected tribes 

pursuant to 36 CFR 800.6. 
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5.2 Policy 

It is Fort Lewis’ policy to consider all types of direct, indirect, and cumulative adverse effects of 

a proposed undertaking on historic properties.  An adverse effect is defined as an alteration to the 

characteristics of a historic property that qualify it for inclusion in the NRHP.   

5.3 Procedures 

The CRM or their designee will apply the criteria of adverse effect at 36 CFR Part 800.5(a)(1) to 

historic properties identified in the APE: 

An adverse effect is found when an undertaking may alter, directly or indirectly, any of the 

characteristics that qualify a historic property for inclusion in the National Register of Historic 

Places in a manner that would diminish the integrity of the property’s location, design, setting, 

materials, workmanship, feeling, or association.  Consideration shall be given to all qualifying 

characteristics of an historic property, including those that may have been identified subsequent to 

the original evaluation of the property’s eligibility for the National Register of Historic Places.  

Adverse effects may include reasonably foreseeable effects caused by the undertaking that may 

occur later in time, be farther removed in distance or be cumulative.   

Adverse effects on historic properties include, but are not limited to (36 CFR Part 800.5[a][2]): 

"(i)  Physical destruction of or damage to all or part of the property; 

(ii) Alteration of a property, including restoration, rehabilitation, repair, maintenance, stabilization, 

hazardous material remediation and provision of handicapped access, that is not consistent with 

the Secretary’s Standards for the Treatment of Historic Properties (36 CFR Part 68) and applicable 

guidelines; 

(iii) Removal of property from its historic location; 

(iv) Change of the character of the property’s use or physical features within the property’s setting 

that contribute to its historic significance; 

(v) Introduction of visual, atmospheric or audible elements that diminish the integrity of the 

property’s significant historic features; 

(vi) Neglect of a property which causes its deterioration, except where such neglect and 

deterioration are recognized qualities of a property of religious and cultural significance to a 

Native tribe; and 

(vii) Transfer, lease, or sale of property out of Federal ownership or control without adequate and 

legally enforceable restrictions of conditions to ensure long-term preservation of the property’s 

historic significance.  

Application of the criteria of adverse effect will result in one of two findings:  

(1) No Adverse Effect 

If the CRM or their designee determines that the undertaking will have no adverse effect to 

historic properties, the CRM will document the finding in the RHPC and the Project Review 

Log. No further action under this PA is required pursuant to 36 CFR 800.5(d)(1). 

(2) Adverse Effect 
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If the CRM or their designee determines that the undertaking will alter or diminish the 

characteristics that qualify the property for inclusion in the NRHP, a finding of adverse effect 

will be determined for the undertaking pursuant to 36 CFR 800.5(d)(2). The CRM will 

document the finding in the RHPC and Project Review Log, and proceed to SOP 6, 

Resolution of Adverse Effects. 

5.4 Reporting 

Identification and evaluation of historic properties for an undertaking will be documented in a 

report that will include, but not be limited to, the following categories of information:  

� Management summary  

� Project description  

� Project area description  

� Previous work/sites  

� Documented historical narrative  

� Methods  

� Description and map of survey area(s) 

� Architectural description of all properties greater than  50 years old in the APE using the 
DAHP Historic Property Inventory (HPI) Database form and associated standards 

� Results of identification and NRHP eligibility evaluations  

� Preliminary assessment of project effects 

� Photos of all resources identified 

�  Recommendations for mitigation or further work if necessary. 

� References cited 

Maps will be digitized and submitted in a format compatible with the current Fort Lewis GIS. In 

cases of militarily sensitive properties, photos and maps may be subject to internal review and 

restrictions. 

5.5 Emergency Actions 

No requirement of this SOP shall delay immediate actions required in an emergency to protect 

health and human safety or avoid substantial loss of building fabric.  As provided for by 36 CFR 

800.12(b)(1), Fort Lewis will make reasonable and prudent efforts, in coordination with the 

CRM or their designee, to avoid or reduce adverse effects to historic properties during the 

implementation of immediate emergency actions, to be documented in writing after the fact.  The 

resulting documentation will be submitted to signatories within 30 days of the declared date of 

the emergency as notification of actions taken, and also included in the PA annual report. 
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SOP 6. Resolution of Adverse Effects 

6.1 Objective 

This SOP outlines the options Fort Lewis will consider to resolve adverse effects to historic 

properties.  

6.2 Policy 

It is Fort Lewis’ policy to avoid adverse effects to historic properties under its management to 

the extent possible while meeting mission needs.  Fort Lewis will consider all options to avoid or 

minimize the adverse effect in consultation with the SHPO, affected tribes, and appropriate 

consulting parties.  Resolution of adverse effects may require mitigation if avoidance is not 

feasible. 

6.3 Procedures 

6.3.1 Consultation to Avoid or Minimize Adverse Effects  

The CRM will consult with the persons or organization responsible for implementing the 

undertaking to consider options for avoiding or minimizing adverse effects.  Consultation will 

explore the options available for meeting the mission’s needs while maintaining the qualities of 

the historic property that make it eligible for inclusion in the NRHP.  Options to be considered 

will include:  

(1) avoidance through project cancellation; 

(2) avoidance through project relocation or redesign to avoid the historic property; 

(3) minimization of the adverse effect through project redesign or relocation.   

If Fort Lewis determines that the adverse effect will be successfully avoided through one of the 

above options, the CRM will document the outcome in the RHPC as a "Finding of No Adverse 

Effects" for the undertaking. The finding will be included in the PA annual report. No further 

action is required under this PA. 

6.3.2 Consultation to Resolve Unavoidable Adverse Effects 

If adverse effects cannot be avoided by exploring the options above, Fort Lewis will consult with 

the SHPO and affected tribe(s) to reach agreement in minimizing or mitigating the adverse 

effect. Fort Lewis will provide documentation pursuant to 36 CFR 800.11(e) of the proposed 

resolution of adverse effects to the SHPO and any consulting tribe(s) for a 30-day review period. 

If no objections are received within 30 days, Fort Lewis shall assume concurrence and proceed 

with the proposed resolution of adverse effects.  

If the SHPO objects to the proposed resolution of adverse effects, and agreement cannot be 

reached through further consultation, Fort Lewis will forward all relevant documentation to the 

ACHP pursuant to 36 800.7(a)(1) for comment within 45 days. Any ACHP comment received 

within 45 days will be taken into account by Fort Lewis in accordance with 36 CFR 800.7(c) 
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SOP 7.  Unanticipated Discovery of Archaeological 
Resources or Human Remains 

7.1 Objective 

The objectives of this SOP are to have procedures in place in the event of unanticipated 

discovery of archaeological materials or human remains.  This can apply to both previously 

recorded and newly discovered sites in any part of Fort Lewis.  

7.2 Policy 

The willful destruction of archaeological materials is a violation of the Archaeological Resources 

Protection Act (ARPA) of 1979 (as amended) and may result in a felony prosecution.   

7.3 Procedures 

7.3.1  Unanticipated Discovery of Archaeological Materials 

Historic and prehistoric archaeological sites can be found in most areas at Fort Lewis, including 

the cantonment and all training areas.  Historic period sites can be divided into two types, 

military and nonmilitary, and are usually characterized by one or more of the following artifact 

types:  glass, ceramics, metal, bricks, and wood.  Prehistoric period sites usually contain lithic 

artifacts (e.g. projectile points, scrapers, worked tools, flakes, cores, etc.) and/or thermally-

altered rock.  In addition, beads and other exotic items may indicate the presence of a Native 

American burial, which may be encountered anywhere on Fort Lewis. 

� In the event of unanticipated discovery of archaeological materials during a construction 
project or field training exercises, all actions affecting the materials must cease immediately. 

� The CRM must be notified.  The CRM will inspect the site where archaeological materials 

have been discovered.  Documentation of the disturbance will be made, including notes and 

photographs. 

� The CRM will consult with the Washington SHPO and the appropriate tribe(s) on a course of 

action if the CRM determines that the discovery may constitute an NRHP-eligible property.  

Notification will be completed within 48 hours of the discovery by fax and/or telephone.  

Within three (3) days, the CRM or their designee will follow up this initial consultation with a 

letter detailing the disturbance, the location, and any necessary actions.  A state site form will 

be prepared for the site(s) discovered. 

� The SHPO will have 48 hours to respond. 
� In the event that mitigation of the damage to a site is necessary through data recovery 

excavations, a research design will be prepared by the CRM or their designee and submitted 

to the SHPO and appropriate tribes.  The SHPO will have 10 days to respond.  If there are no 

objections within the specified time, data recovery may proceed. 
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7.3.2  Unanticipated Discovery of Native American Human Remains 

In the event the unanticipated discovery involves human remains that are or are suspected to be 

Native American, or funerary objects that are or may have been associated with the human 

remains, the will ensure that the requirements of NAGPRA are complied with, as applicable, by 

following the NAGPRA protocol in Section 10.5 (Appendix F) of the Fort Lewis Integrated 

Cultural Resource Management Plan (ICRMP).  

 

SOP 8. Reporting Damage to Historic Properties  

8.1 Objectives 

The objectives of this SOP are (1) to ensure damage to historic properties is reported so 

corrective actions may be developed to avoid future unintentional damage and (2) to identify 

organizations and individuals responsible for intentional damage so appropriate measures can be 

followed. The willful destruction of archaeological materials is a violation of the ARPA (as 

amended) and may result in a felony prosecution.   

 

Routine military training activities at Fort Lewis and the operation and maintenance of Fort 

Lewis facilities pose a risk of unintentional damage to properties that are or may be eligible for 

inclusion in the NRHP.  Such damage may occur through the failure of the routine administrative 

controls provided in Fort Lewis’ ICRMP or through the failure of trainers or other personnel to 

confine ground-disturbing activities to the areas that have been cleared. 

 

8.2 Policy 

Funds programmed for the implementation of this PA will not be diverted to repair or mitigate 

damage caused by failure to follow the provisions of the PA. 

8.3 Procedures 

8.3.1  Archaeological Sites 

When a recorded archaeological site has been damaged, the CRM or their designee will review 

the site records, visit the site, and make an initial assessment of damage. An updated state site 

form will be prepared. The NRHP eligibility status of the site will be taken into consideration 

when assessing damage. The CRM or their designee will complete one of the following 

procedures: 

(1) If the site is NRHP-eligible and the damage is not significant, the CRM or their designee will 

prepare a RHPC documenting the circumstances of the damage and its extent, record a finding of 

No Historic Properties Affected, and report the incident in the PA annual report. 

 

(2) If the site is NRHP-eligible and the damage is severe, the CRM or their designee will prepare 

a RHPC documenting the circumstances of the damage and its extent, and recommending 
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whether it constitutes an adverse effect.  The CRM will submit the finding to the SHPO within 

30 days of the incident for comment. 

 

(3) If the damaged site has not been previously evaluated for NRHP eligibility, the CRM will 

document the damage on the RHPC and develop a plan to evaluate the site within 10 days of the 

incident. The outcome of the evaluation (NRHP eligible or not, adverse effect or not) will 

determine which of the two procedures listed above will be followed. 

8.3.2  Traditional Cultural Properties 

When a property with traditional religious and cultural importance to Native Americans has been 

affected in a manner contradictory to Fort Lewis Policy or this PA, the CRM will review the 

incident and prepare a report for the Garrison Commander documenting the impact and 

recommending procedures (or modifications to existing procedures) that avoid future impacts.  

The following steps will be taken: 

� The CRM, acting on behalf of the Garrison Commander, will consult with the appropriate 

tribes regarding the damage and how Fort Lewis proposes to address the damage and discuss 

any follow up actions to be taken.  

� The CRM will document the incident for inclusion in the PA annual report, ensuring the 

confidentiality of sensitive information. 

� The CRM will notify the SHPO of the incident through the PA annual report.  

8.3.3  Historic Buildings, Structures, and Objects 

When a historic building, structure, or object that is eligible for the NRHP has been impacted, 

the installation historic architect or their designee will visit the property and assess the damage. 

If the property is 45 or more years old and has not been previously evaluated the installation 

historic architect or their designee will make an initial determination of National Register 

eligibility and effect. 

� Where damage is slight or does not affect features that contribute to the historic significance 

of the property, the installation historic architect will make a recommendation of No Historic 

Properties Affected, prepare a RHPC, and report the incident in the PA annual report. 

� Where the damage is severe, such as when demolition or partial demolition took place, and 

the property is either NRHP eligible or is assessed by the installation historic architect as 

NRHP eligible before the damage, the installation historic architect will prepare a report 

documenting the circumstances of the damage, its extent, and effect.  This report will be 

submitted with a transmittal letter signed by the Fort Lewis Garrison Commander to the 

Washington SHPO.  Potential mitigation measures may be included in the letter for 

consideration. 

� When new construction not reviewed under this PA, including modification to a reviewed 

undertaking, is discovered within a historic district or within the viewshed of a historic 

property for which the viewshed contributes to the significance of the property, the 

installation historic architect or their designee will visit the site and make an initial evaluation 

of the impact the construction may have on the district. If the construction is found to have no 

adverse effects on the property, the installation historic architect will make a recommendation 

of No Adverse Effect to Historic Properties and will prepare a RHPC and report the incident 

in the PA annual report.  
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� If the installation historic architect determines that the construction will have an adverse 
effect, they will prepare a RHPC documenting the extent of the effect.  The RHPC will be 

submitted with a transmittal letter signed by the Fort Lewis Garrison Commander to the 

Washington SHPO for review within 30 days.  Potential mitigation measures may be offered 

for consideration. 

 

 

SOP 9. Dispute Resolution 

9.1  Objective  

This SOP provides Fort Lewis’ policy on dispute resolution.  It addresses both internal and 

external disputes.  

9.2  Policy 

It is Fort Lewis’ policy to address all disputes with the objective of reaching mutual agreement 

on dispute resolutions through meaningful consultation with objecting parties. 

9.3  Procedures 

9.3.1  Internal Disputes 

Should an implementing organization object to an action recommended by the CRM or their 

designee under this PA, the two parties will meet to discuss objections and consider potential 

ways to resolve the dispute in meeting both mission and legal requirements.  If consultation fails 

to resolve the dispute, both parties will seek the opinion of the Staff Judge Advocate (SJA) on 

applicability of cultural resource laws and regulations or applicability of the PA for the disputed 

issue.  Final dispute resolution, if necessary, will rest with the Fort Lewis Garrison Commander 

who will consider SJA’s legal opinion in making a final decision.  

9.3.2  External Disputes  

Should the signatories object to any action carried out or proposed by Fort Lewis with respect to 

implementation of this PA, the objecting party will send its objection in writing to Fort Lewis’ 

CRM.  The CRM will consult with the objecting party to resolve the objection.  If the dispute 

cannot be resolved through this consultation process or if other parties are affected by the 

dispute, Fort Lewis will consult with all signatories of this PA. Should another interested party 

that is not a signatory object to any action, Fort Lewis shall take the objection into account and 

document its consideration.  

9.3.3  Determinations of National Register Eligibility 

Fort Lewis shall make determinations of eligibility and shall seek concurrence from the SHPO. If 

the SHPO disagrees with a determination of eligibility, Fort Lewis will consult to reach 

agreement. If agreement cannot be reached, the CRM, on behalf of Fort Lewis, shall obtain a 

determination of eligibility from the Secretary of the Interior pursuant to 36 CFR 800.4(c)(2).     
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9.3.4  Determinations of Effect 

If the objection concerns a determination of effect as addressed in the Annual Report, and if the 

parties cannot reach concurrence after consultation, the CRM or their designee will submit the 

determination of effect to the ACHP for final determination.  The submittal package to the 

ACHP will also include all correspondence/consultation between the CRM or their designee and 

SHPO, THPO, and/or tribes addressing the finding of effect.  The ACHP will respond to the 

request for a formal determination of effect within 15 days of receipt of submittal pursuant to 36 

CFR 800.5(c)(3)(i). The ACHP may request an additional 15 days for response.  Non-response 

by ACHP within 15 days of receipt of the submittal will constitute agreement with Fort Lewis’ 

finding of effect.  Participating parties may request amending appropriate SOPs to incorporate 

any changes required, based on the ACHP’s comments.   

9.3.5  Disputes other than Determinations of Eligibility or Effect 

For disputes centered on other parts of implementing this PA, other than findings of eligibility or 

effect, and where agreement cannot be reached between Fort Lewis and objecting parties, Fort 

Lewis will forward all documentation relevant to the dispute along with its proposed resolution 

to the ACHP.  The ACHP will exercise one of the following options within 45 days of receipt of 

all pertinent documentation:   

� Advise Fort Lewis that the ACHP concurs in the proposed final decision, whereupon Fort 
Lewis will respond to the objection accordingly; or 

� Provide Fort Lewis with recommendations, which Fort Lewis will take into account in 
reaching a final decision regarding its response to the objection; or 

� Notify the Secretary of the Army that the ACHP will comment pursuant to 36 CFR Part 
800(7) (c), and proceed to comment.  The resulting comment will be taken into account by 

Fort Lewis according to 36 CFR Part 800(7)(c)(4) and Section 110(1) of the National Historic 

Preservation Act (NHPA). 

 

Should the ACHP not exercise one of the above options within 45 days of receipt of all pertinent 

documentation, all parties shall assume the ACHP’s agreement with Fort Lewis’s proposed 

response to the objection. 

Fort Lewis will take into account any ACHP recommendation or comment provided by this SOP 

with reference only to the subject of the objection; the installation’s responsibility to implement 

other actions under this PA that are not the subject of the objection will remain unchanged.  Any 

changes to the PA resulting from ACHP recommendations or comments will be highlighted in 

the PA annual report, with such changes made part of the PA.  Parties of this PA will be notified 

immediately of dispute resolution outcomes. 
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SOP 10. Military Activities in Anticipation of Immediate 
Deployment, Mobilization or Armed Conflict 

10.1  Objective  

The objectives of this SOP are to ensure that the effects of military undertaking (in anticipation 

of deployment, mobilization, or armed conflict) on historic properties are considered and a 

reasonable effort is made to ensure that damage to historic properties is avoided. 

10.2  Policy 

Fort Lewis will proceed with undertakings required to support mobilization and training required 

in anticipation of immediate deployment, mobilization, or armed conflict without prior review of 

these activities by the SHPO or the ACHP.  The Fort Lewis CRM with appropriate security 

clearance will conduct an internal review of any activities.    

10.3  Procedures 

10.3.1 Implementing Organization 

The CRM will ensure the implementing organization is aware of the potential adverse effects of 

all courses of action on historic properties under consideration and recommend ways to avoid 

and reduce adverse effects. 

The implementing organization will include the CRM or their designee in planning activities 

when an undertaking includes ground-disturbing activities, modifications to or demolition of 

buildings more than 45 years old, or the disposal of records connected with historic properties or 

unevaluated archaeological sites or buildings more than 45 years old. 

The implementing organization will follow the CRM’s or their designee’s recommendations 

when practical. 

� If the implementing organization cannot follow the CRM’s or their designee’s 

recommendation, it will provide the CRM or their designee with a summary report detailing 

the decision-making process and why avoiding adverse effects was not practical.  The 

implementing organization will ensure that their next higher command is aware of the 

decision and include the report, along with recommendations for reducing adverse effects 

during future undertakings, in the after-action report. 

� The CRM or their designee will include summary documentation of the undertaking(s) and 

their effects on historic properties in the annual report, provided no information is classified 

or would have the potential to affect classified actions.   
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SOP 11. Public Involvement and Dissemination of 
Information  

11.1  Objective 

In addition to consulting parties identified in Section 106 regulations 36 CFR 800.2(c), 36 CFR 800.2 

(d)(1) requires Federal agencies to "seek and consider the views of the public in a manner that 

reflects the nature and complexity of the undertaking and its effects on historic properties, the likely 

interest of the public in the effects on historic properties, confidentiality concerns of private 

individuals and businesses, and the relationship of the Federal involvement to the undertaking." 

 

Army regulations AR 200-1, AR 200-2, and AR 200-4 require that interested members of the public 

have access to the decision-making process and results of historic preservation undertaken at the 

public expense. This SOP outlines the minimum level of effort that Fort Lewis will take to ensure 

such access with regard to the implementation of this PA.  

 

11.2  Policy 

Fort Lewis will make research reports prepared under the stipulations of this PA available to the 

SHPO, associated Indian Tribes, and individuals who have expressed an interest in an undertaking.  

Reports and other compliance documents that include the exact location(s) of archaeological sites or 

other sensitive information that, in the opinion of the CRM, might endanger cultural resources on 

Fort Lewis will not be released to the public as provided for under 36 CFR 800.11(c).  Interested 

individuals or organizations may contact the Fort Lewis Directorate of Public Works and request 

copies of reports. 

 

11.3  Procedures 

11.3.1 Dissemination of Research Reports  

The CRM will send reports that have research value or are of public interest, as defined above, 

routinely to the SHPO and associated Indian Tribes. Brochures with notifications of the availability 

of technical reports, including a brief abstract of their contents, will be made available to others 

according to expressed area of interest.  

11.3.2  Dissemination of Materials of Interest  

When materials (in the opinion of the CRM) will have a wider range of interest, they may be 

published in scholarly journals, periodicals, books, or given as papers at learned and historical 

societies. All materials prepared by the CRM staff will be submitted through channels to the Fort 

Lewis Public Affairs Officer (PAO) to ensure compliance with Army Regulation 360-5. Release of 

materials prepared under contract will be approved as specified in the contract. The Fort Lewis CRM 

will ensure that a process that meets the standards of AR 360-5 is included in the scope of work for 

contracts approved by Fort Lewis. 
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11.3.3 Public Meetings  

The CRM (and/or, at their discretion, other professional members of the cultural resources 

management staff) will in their official capacity attend meetings of local and state organizations 

concerned with cultural resources management issues at county and state historical and 

archaeological societies. The CRM may speak on the status of the Fort Lewis cultural resources 

management program. Informal presentations, including slide presentations, may be presented 

without prior approval of the PAO. The CRM will notify the PAO in advance of anticipated informal 

presentations and coordinate further if the PAO so requests. If a formal paper is given and copies are 

distributed, the text will be submitted to the PAO prior to the presentation to ensure the requirements 

of AR 360-5 are met. The CRM will inform the PAO and appropriate members of the command 

group of any potentially controversial issues raised during formal or informal presentations.  

11.3.4 Popular Publications  

The CRM and their staff will include the development of popular publications as companions to 

technical reports when project budgets allow. Fort Lewis will provide Portable Document Files (.pdf) 

of popular publications to individuals and organizations.  

 

11.3.5 Internet and Multimedia 

The CRM will explore the potential to develop web pages that can be used to disseminate historic 

preservation information to a broader audience.  

 

 

SOP 12. Coordination of Section 106 Review with NEPA 
Environmental Assessment 

12.1 Objective 

The objective of this SOP is to outline the procedures for coordinating the Section 106 review 

process with the NEPA environmental assessment process in cases where an EA or EIS document is 

being prepared for an installation action.  

12.2  Policy 

As provided for in Section 106 regulations 36 CFR 800.8, Fort Lewis may elect to use the NEPA 

environmental assessment process in lieu of the procedures set forth in this PA by notifying the 

SHPO and the ACHP in advance of publication of the draft EA or EIS document.  The Army’s 

NEPA procedures are published in the Code of Federal Regulations at 32 CFR Part 651. 

12.3  Procedures 

12.3.1 Notification and Documentation of Undertakings 

Fort Lewis shall follow the notification and documentation process set forth in the Army's NEPA 

procedures at 32 CFR Part 651. The NEPA process will result in one of three documents:  

(1) Record of Environmental Consideration (REC);  
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(2) Environmental Assessment (EA); or   

(3) Environmental Impact Statement (EIS).  

In addition to the resulting NEPA document, Fort Lewis will document Section 106 review in 

accordance with SOP 1 through SOP 6. Pursuant to 36 CFR 800.8(c)(2), Fort Lewis will submit the 

draft EA or EIS to the SHPO, affected tribes, and other consulting parties as appropriate for a 30-day 

review period prior to or at the time the EA or EIS document is made available for the 45-day public 

comment period. If the document is an EIS, Fort Lewis will also submit it to the Advisory Council on 

Historic Preservation (ACHP).  Fort Lewis will review and consider all comments submitted from 

consulting parties and the public before finalizing an EA or EIS.  

12.3.1.1 NEPA Assessments for which an EA or EIS is Not Prepared 

In situations where an environmental assessment results in a finding of No Historic Properties 

Affected or No Historic Properties Adversely Affected, and only the REC document is prepared, the 

associated RHPC will be made available to the appropriate consulting parties for review upon 

request.  
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Attachment 2 
Record of Historic Properties Considered  

 



RECORD OF HISTORIC PROPERTIES CONSIDERATION 

1. CRM Number: 
2. NEPA Number: 
3. Work Order Number: 
4. Archeological Number: 

5. Project Name: 

6. Proponent: 

6A. Proponent's initials: 6B. Date: 

7. Project Location: 

8. Project Description: 

9. Project Timeline: 

10. Define Area of Potential Effect: 

1 1. Does Project Affect a Historic Properties 

1 l a  Islare there propertylproperties listed in or eligible for listing in the National Register of 
Historic Places? - Yes - No Undetermined 

1 1 b Identification 
Preliminary Analysis-Identify resources referenced to determine if survey is required: 

Survey-document level of survey conducted to identify historic properties: 



1 1 c Evaluation 
Identify historic context(s) used in evaluation of property(ies): 

Criteria for Evaluation- address each Criterion as relates to property 

Criterion A: 

Criterion B: 

Criterion C: 

Criterion D: 

Do Criteria Considerations apply to the property? - Yes - No 
If yes, explain: 

Does the property have historic integrity? Yes N o  
Explain: 

1 ld  Assessing Effects 
- No Historic Properties Affected. Explain: 



- No Historic Properties Adversely Affected. Explain: 

- Historic Property Adversely Affected. Explain: 

If No Historic Properties Affected or No Historic Properties Adversely Affected, do not proceed. Sign 
form and submit to NEPA staff. 

12. Treatment of Adverse Effects 
Provide mitigation measures to be met prior to undertaking moving forward: 

. Was form submitted to SHPO prior to Annual Report? Yes - No 
If yes, attached SHPO comments. 
How were SHPO concerns addressed: 

Proponent (only on findings of adverse effects): 

Date: 

Preparer: Date: 

HPO (or designee): Date: 



ATTACHMENTS: 

Map showing APE 

Other as appropriate (i.e. site reports) 
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Appendix 2: Standard Operating Procedures for 
Section 106 Compliance on Yakima Training Center  

 

Undertakings on Yakima Training Center that are subject to compliance with Section 106 of the 

National Historic Preservation Act will be carried out in accordance with the following Standard 

Operating Procedures pursuant to Stipulation I.B. of this Programmatic Agreement (PA). It is the 

Garrison Commander’s responsibility to ensure that all military and nonmilitary organizations on 

Yakima Training Center coordinate their actions under these Standard Operating Procedures with 

the Cultural Resources Manager to ensure compliance.  

 

 

List of Acronyms 

ACHP Advisory Council on Historic Preservation 

AEC U.S. Army Environmental Center 

AIRFA American Indian Religious Freedom Act 

APE Area of Potential Effects 

ARPA Archaeological Resources Protection Act 

CRM Cultural Resources Manager 

DAHP Department of Archaeology and Historic Preservation 

DES Directorate of Emergency Services  

DPTMS Directorate of Plans, Training, Mobilization and Security 

EMS Environmental Management System 

ENRD Environment and Natural Resources Division  

HABS Historic American Buildings Survey 

HAER Historic American Engineering Record 

ICRIF Installation Cultural Resource Inventory Form 

IMCOM Installation Management Command 

NPS National Park Service 

NRHP National Register of Historic Places 

RHPC Record of Historic Property Consideration 

SHPO State Historic Preservation Officer (Washington)  

SOP Standard Operating Procedure 

YTC Yakima Training Center 
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SOP 1. Internal Coordination for Cultural Resources 
Review 

1.1 Purpose 

This SOP outlines streamlined procedures for effective internal review of YTC projects and 

activities in accordance with the NHPA. This SOP integrates cultural resources review with other 

environmental review requirements, in particular the NEPA process. 

Authorities 
NHPA; NEPA; 36 CFR 800; DoD Instruction 4715; AR 200-4 

When is Cultural Resources Review Required for a Proposed Project or Activity? 
Cultural resources review is required for: 

� Training or projects outside improved ranges and the cantonment area on YTC that involve 
excavation (mechanical or otherwise); examples include digging of foxholes, tank traps, 

trenches, latrines, firebreaks, or any other ground disturbance beyond maneuver;  

� All projects within the YTC cantonment area that may impact facilities listed in Table 7, 
Section 3.2.2.4, of the YTC ICRMP; and 

� All other projects requiring NEPA review. 
 

Who Participates in the Review? 
Participants in the internal review process are Directorate of Plans, Training, Mobilization and 

Security (DPTMS), Public Works, and Environment and Natural Resources Division (ENRD) 

staff to include the CRM. 

1.2 Procedures 

1.2.1 DPTMS Projects and Military Training 

These procedures apply to military training and other DPTM projects outside cantonment areas 

and improved ranges: 

1. DPTMS will determine whether the proposed training activity or project will involve 
excavation or any other ground disturbance beyond that associated with maneuver or 

other standard training procedures. If ground disturbance will result, then DPTMS will 

proceed to SOP 2. 

2. If no ground disturbance will result, then the proposed activity may proceed without 
further review. 

3. Once it is determined that ground disturbance may result, DPTMS will contact the CRM 
with details of the proposed activity. The CRM may be contacted at:  

 

Cultural Resources Manager 

Environment and Natural Resources Division 

Yakima, WA  98901 
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(509) 577-3535 

randy.korgel@us.army.mil 

 

4. The CRM will determine whether the proposed activity qualifies as an undertaking per 
NHPA. If so, the CRM will initiate the Section 106 process (SOP 2)  

5. Within two (2) working days of being contacted, the CRM will provide DPTMS with a 
Memorandum For Record (see Attachment 1) indicating whether any further review is 

required per Section 106. If further action is required, the memorandum will indicate a 

timeline for such action. 

 

1.2.2 Public Works Projects and Work Orders 

These procedures apply to Public Works projects or other activities requiring a work order that 

have potential to impact the cultural environment. 

1. Public Works will consult the list of Cold War-era properties that have turned 50 years of 
age to determine whether the proposed project may impact properties requiring cultural 

resources review. Public Works will also determine whether the proposed project may 

involve ground disturbance outside the cantonment area and improved ranges. If Cold 

War-era properties requiring review may be affected or ground disturbance may result, 

then Public Works will staff details of the proposed project through the CRM. 

2. The CRM will determine whether the proposed project qualifies as an undertaking per 
NHPA. If so, the CRM will proceed to SOP 2 .  

3. Within two (2) working days of being contacted, the CRM will provide Public Works 
with a Memorandum For Record indicating whether any further review is required per 

Section 106. If further action is required, the memorandum will indicate a timeline for 

such action.  

  

1.2.3 Other Projects Reviewed under NEPA 

These procedures apply to all other projects requiring NEPA review. 

1. The ERND NEPA Coordinator will determine whether the proposed project may involve 
ground disturbance outside the cantonment area. If ground disturbance may result or 

historic properties may be affected, then the NEPA Coordinator will staff the details of 

the proposed project through the CRM. 

2. The CRM will determine whether the proposed project qualifies as an undertaking per 
NHPA. If so, the CRM will initiate the Section 106 process (SOP 2).  

3. Within two (2) working days of being contacted, the CRM will provide the ENRD NEPA 
Coordinator with a Memorandum For Record indicating whether any further review is 

required per Section 106. If further action is required, the memorandum will indicate a 

timeline for such action. 
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SOP 2. The Section 106 Review Process 

2.1 Purpose 

This SOP implements provisions of Section 106 of the NHPA and its implementing regulations 

36 CFR 800 (revised January 11, 2001). Section 106 of the NHPA is a federal review process 

designed to ensure that historic properties are considered during the planning and execution of 

federal undertakings. This process will be initiated early in the planning stages of a project. The 

following steps will be implemented by YTC to ensure compliance.  

Authorities 
NHPA; 36 CFR 800; DoD Instruction 4715; AR 200-4 

When Does Section 106 Apply to YTC Projects? 
Section 106 applies when a YTC project qualifies as an undertaking, defined as any project, 

activity, or program funded by, subject to approval of, or conducted under the aegis of a 

federal agency. 

Who Participates in the Section 106 Process? 
Participants in the process are YTC, the Washington SHPO, the Advisory Council, and Native 

American tribal organizations. The latter will be included as primary consultation partners if the 

undertaking being considered may affect Native American traditional cultural properties, sacred 

sites, burial sites, or any other cultural resources of potential cultural significance to a culturally 

affiliated tribe. Other participants may include local governments, local historic preservation 

groups, and other interested persons. The CRM is responsible for initiating the Section 106 

process, when appropriate, on behalf of YTC as an outgrowth of internal review (see SOP 1). 

2.2 Procedures 

Step 1: Identification of Historic Properties and Traditional Cultural Properties 

The CRM will determine whether there are any National Register-eligible cultural resources, i.e. 

historic properties or traditional cultural properties, in the project’s area of potential effect. 

Identification may be done by consulting existing inventories or may require additional 

investigation.  

If no historic properties are identified, then the CRM will make a finding of no historic 

properties affected. If an historic property or TCP is identified, then the CRM must determine if 

there is potential for the undertaking to affect the historic property/TCP. If it is found that the 

undertaking will have no effect upon the historic property/TCP, then the CRM will make a 

finding of no historic properties affected. If it is found that the undertaking may affect the 

historic property/TCP, then the CRM will make a finding of historic properties affected. 

Step 1 will therefore result in one of two findings: 

• No Historic Properties Affected: Upon a finding of no historic properties affected, the 

CRM will record the finding for inclusion in an annual report. This concludes the Section 

106 process. 

• Historic Properties Affected: Upon a finding of historic properties affected the CRM will 

proceed to Step 2. 
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Step 2: Assessment of Adverse Effects 

The CRM will inform the Washington SHPO and other consulting parties of the finding of 

historic properties affected and invite their view on the effects. The CRM will then apply the 

criteria of adverse effect to determine if the undertaking may adversely impact the historic 

property/TCP. Criteria of adverse effect are as follows (36 CFR §800.5(a)(1)): 

An adverse effect is found when an undertaking may alter, directly or indirectly, any of the characteristics 

of a historic property that qualify the property for inclusion in the National Register in a manner that 

would diminish the integrity of the property’s location, design, setting, materials, workmanship, feeling, or 

association. Consideration will be given to all qualifying characteristics of a historic property, including 

those that may have been identified subsequent to the original evaluation of the property’s eligibility for the 

National Register. Adverse effects may include reasonably foreseeable effects caused by the undertaking 

that may occur later in time, be farther removed in distance, or be cumulative. 

Examples of adverse effects are provided in 36 CFR §800.5(a)(2). 

Application of the criteria of adverse effect will result in one of two determinations: 

1. No Adverse Effect: This determination is made when there may be an effect, but the 
effect will not be harmful to those characteristics that qualify the property for inclusion in 

the National Register. The CRM will seek concurrence from the Washington SHPO and 

other consulting parties while submitting the following documentation (§800.11[e]): 

1. a description of the activity, specifying federal involvement, and its area of 
potential effects (including photographs, maps, drawings, as necessary); 

2. a description of steps taken to identify historic properties; 

3. a description of the affected historic property (including information on the 
characteristics that qualify the property for inclusion in the National Register); 

4. a description of the effects of the activity on the property; 

5. an explanation of why the criteria of adverse effect were found inapplicable; and  

6. copies or summaries of any view provided by consulting parties or the public. 

 

If the Washington SHPO and other consulting parties do not respond or express concerns 

within thirty (30) days, then the undertaking may proceed. This concludes the Section 106 

process. 

If the Washington SHPO or other consulting parties disagree with determinations made by 

YTC within thirty (30) days, YTC may then either consult with the party(ies) to resolve the 

disagreement or request that the Advisory Council (see Section 2.3.5 of YTC ICRMP, 

Advisory Council on Historic Preservation) review the determination. YTC will provide the 

Advisory Council with copies of all documentation submitted to Washington SHPO and 

other consulting parties. The Advisory Council has a 15-day period to respond.  The 

Advisory Council will determine if the Criteria of Adverse Effect have been properly applied 

by YTC and will either concur with or overrule the determination. If the Advisory Council 

does not respond within fifteen (15) days, then YTC may assume concurrence and proceed 

accordingly (36 CFR §800.5 [c][iii]). This concludes the Section 106 process. 
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2. Adverse Effect: This determination is made when there may be an effect, and that effect 
could diminish the integrity of the characteristics that qualify the property for inclusion in 

the National Register. Upon a finding of adverse effect the CRM will continue to Step 3.   

 

Step 3: Resolution/Mitigation of Adverse Effects 

If a project is determined to result in an adverse effect to an historic property/TCP, the CRM will 

consult Washington SHPO and other consulting parties to resolve the effects. The CRM will 

provide the Washington SHPO and other consulting partners with the following materials: 

1. a cover letter; 
2. a description of the proposed undertaking and its area of potential effect 

(specifying federal involvement), including applicable figures or maps if any; 

3. a description of alternatives considered and justification for the proposed 
undertaking; 

4. a description of steps taken to identify historic properties in the area; 
5. a description of the affected historic property(ies), including information on 

characteristics that qualify the property(ies) for inclusion in the National Register; 

6. an explanation of the determined effects; 
7. an explanation of why the criteria of adverse effect were found applicable, 

including any conditions for future mitigation; and 

8. copies or summaries of any views provided by other consulting parties (36 CFR 
800.11[e]). 

 

The CRM will also notify the Advisory Council that consultation has begun (if the Advisory 

Council is not already involved). Notification will include documentation as above and a 

notification letter. If any party desires, the Advisory Council may enter the consultation process. 

Interested parties, such as local government officials, local historic preservation groups, or those 

with academic or professional interests, may also be invited to participate. Any party entering the 

process will receive a copy of materials submitted to the Washington SHPO.  

Consultation usually results in agreement on procedures to avoid, reduce, or mitigate adverse 

effects. An agreement must take into account mission-related constraints, management 

limitations of the Army, and concerns of outside parties. If an undertaking cannot be modified to 

minimize adverse impacts, then mitigation measures will be agreed upon. Mitigation is usually 

made via documentation and data recovery and implemented through a MOA. In most cases, 

agreement is reached.  

 

Step 4: Alternative 1: Successful Consultation Leading to a Memorandum of Agreement 

The product of successful consultation is usually a Memorandum of Agreement (MOA) that 

stipulates measures to be taken to resolve adverse effects. Consultation can also result in a 

Programmatic Agreement (PA), typically used for adverse effects that are recurring or 

widespread.  

The Commander, YTC will sign the final document and obtain the signature of the Washington 

SHPO and any other parties to the agreement. If the Advisory Council participated in the 

consultation, the agreement document will be forwarded to the Advisory Council for signature. If 
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the Advisory Council did not participate in the consultation process, YTC will forward the 

signed agreement document to the Advisory Council with the following additional 

documentation:  

� an evaluation of all measures considered during consultation and  

� a summary of the views of all consulting parties and the public. YTC will provide 
Installation Management Command (IMCOM), West Region with a copy of the final 

document signed by all participating parties. This concludes the Section 106 process. 

 

Step 4, Alternative 2: Termination of Consultation If Agreement is Not Reached 

If parties cannot agree on a MOA or PA, consultation may be terminated at any time following 

initiation of consultation. If the consultation is terminated, the Advisory Council must be notified 

and allowed to comment per 36 CFR 800.7. If YTC terminates the consultation, the CRM will 

notify all consulting parties, and the Commander, YTC will make a formal request to the 

Advisory Council for comments per 36 CFR 800.7(a)(1). After receiving the request, the 

Advisory Council has 45 days to issue comments. The Advisory Council may also conduct an 

on-site inspection of the property (ies) during this period. YTC will address the Advisory 

Council’s comments and inform the Advisory Council of its decision. This concludes the Section 

106 process. 

 

SOP 3. Inadvertent Discovery of Archeological 
Resources or Burials 

3.1 Purpose 

This SOP outlines procedures to be followed in the event of the inadvertent discovery of 

archeological resources or burial sites during Army-sanctioned activities on YTC.  

Authorities 
ARPA; NAGPRA; NHPA; 36 CFR 800; DoD Instruction 4715; AR 200-4 

Who is Responsible for an Inadvertent Discovery? 
Implementation of this SOP is the responsibility of field troops, unit commanders, civilian 

personnel, recreational users holding permits or other authorization for use of YTC lands, 

DPTMS, and the CRM, who will contact other parties as appropriate. 

 

3.2 Procedures 

Step 1. Upon discovery of archeological materials or human remains, field troops, YTC 

personnel, or any other permitted users (e.g., recreational users) of YTC lands will immediately 

cease any ground-disturbing operations and report the finding to the Range Control, who will 

report to the CRM pursuant to Step 2. In the case of ongoing operations (e.g., military training, 

facilities maintenance operations), a buffer zone (100-meter) will be established around the find, 

outside which ground-disturbing operations may continue. 
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Step 2. Range Control will contact the CRM at: 

Cultural Resources Manager 

Environment and Natural Resources Division 

Yakima, WA  98901 

(509) 577-3535 

randy.korgel@us.army.mil 

 

Step 3. The CRM will inspect the area.  

Contingency 1: Human Remains Present 

If human remains are present, the CRM will determine whether they may be associated with a 

crime scene. If there may be a crime scene, the CRM will notify Directorate of Emergency 

Services (DES) Police and the Fort Lewis Criminal Investigation Division (CID). CID will 

assume custody of the area. If the remains are not associated with a crime scene, the CRM will 

immediately proceed to SOP 4 Native American Graves Protection and Repatriation Act 

Standard Operating Procedures (Interim). 

Contingency 2: Cultural Materials Found 

If cultural materials (i.e., artifacts, features, etc.) are found without a burial, the preferred 

alternative will be to move ground-disturbing operations to another location and include the area 

in a future archeological investigation. If operations cannot be moved to avoid the site (or if 

operations are likely to occur in the area in the near future), the CRM will proceed to Step 4.  

Contingency 3: Only Natural Formations 

If the CRM is able to determine that the finding represents merely natural formations, the CRM 

will inform Range Control and prepare a written Memorandum For Record detailing the finding. 

Operations may proceed unimpeded. 

 

Step 4 (Contingencies 1 and 2). The CRM will implement SOP 2 in the case of an archeological 

site discovery, or SOP 4  in the case of a burial discovery. Operations may proceed following 

completion of the appropriate review processes and pursuant to any resulting agreement 

documents. 

 

SOP 4. Native American Graves Protection and 
Repatriation Act Compliance (Interim) 

4.1 Purpose 

This SOP outlines procedures to be followed in the event of the discovery of Native American 

human remains or items of cultural patrimony during YTC mission activities or archeological 



Fort Lewis Programmatic Agreement  

Appendix 2: YTC Standard Operating Procedures 8 

investigations. It implements provisions of 43 CFR 10 on YTC. This SOP will apply until such 

time that a comprehensive agreement for NAGPRA compliance is finalized (see Section 4.4.4.3 

of YTC ICRMP, Preservation Plans). 

Authorities 
NAGPRA; 43 CFR 10; RCW 69.60; DoD Instruction 4715; AR 200-4  

Who is Responsible for NAGPRA Compliance? 
The CRM is responsible for implementation of this SOP. Implementation also requires the 

cooperation of culturally-affiliated Tribes, and the Commander, YTC, with whom rests the 

ultimate responsibility for NAGPRA compliance on the installation. 

 

4.2 Procedures 

4.2.1 Contingency 1: Inadvertent Discovery 

The procedures for Contingency 1 will be implemented in the following situations: 

 

• following Steps 1, 2, and 3 of SOP 3,,once human remains, funerary objects, or objects 

of cultural patrimony have been discovered during activities on YTC; or  

• during archeological investigations on YTC when Native American remains, funerary 
objects, or objects of cultural patrimony have been discovered. 

 

Step 1: The CRM will make an initial determination of possible cultural affiliation. The remains 

will be examined in situ unless they have already eroded from their original location or have 

been removed from their original resting place by accident or as a result of looting. If the remains 

are clearly not Native American, the CRM will follow procedures outlined called for in 

Washington’s RCW 69.60, Abandoned and Historic Cemeteries and Historic Graves. If the 

remains may be Native American, then the CRM will immediately notify the Commander, YTC 

of the finding.   

 

Step 2: The CRM will prepare a preliminary report outlining the circumstances and nature of the 

discovery, results of initial examination, and a prospective plan of action for consultation and 

disposition of discovered objects. The report will be submitted to Commander, YTC within 48 

hours of initial notification.  

 

Step 3: Within 48 hours after receipt of the report from the CRM, the Commander, YTC will 

prepare a Memorandum of Notification for submission to the Tribes.  

 
Step 4: Upon receipt of the Commander’s notification the CRM will notify possible lineal 

descendants or culturally affiliated Tribes (see Section 4.1.3 of YTC ICRMP Culturally 

Affiliated Indian Tribes) of the discovery. Notification will be by telephone and by forwarding 

the Memorandum of Notification. Notification will include the report of the field evaluation. 
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Notices shall be sent to the tribal chairpersons, and a copy shall be furnished to the designated 

tribal NAGPRA coordinators.  

 

Step 5: Consultation will proceed toward the development of a written plan of action in 

accordance with 43 CFR 10.5(e) among the appropriate Tribes and the Commander, YTC. 

NAGPRA agreements will be staffed through Command channels in accordance with AR 200-4.  

 

Step 6: The activity that resulted in the inadvertent discovery of Native American human remains 

or cultural objects may resume after 30 days of the preparation of the Memorandum of 

Notification, pursuant to any resulting plan of action. 

 

4.2.2 Contingency 2: Archeological or Other Investigations Likely to Result 
in the Discovery of Native American Burials 

The procedures for Contingency 2 will be implemented when YTC proposes to undertake an 

archeological investigation or other activity that has a high probability to result in the discovery 

of Native American human remains.  

 

Step 1: The CRM will consult the existing cultural resources inventory to determine whether any 

known burial sites (including burials reinterred following NAGPRA consultation) or other sites 

with surface features consistent with burials (see Section 3.2.3.4 of YTC ICRMP, Areas of 

Concern) are in the proposed investigation’s area of potential effect. If known or suspected 

burials exist, the CRM will proceed to Step 2. 

 

Step 2: The CRM will contact culturally-affiliated Tribes with details of the proposed 

investigation and will consult with the Tribes (allowing for a thirty (30)-day period for tribal 

response) to ensure that the scope of work for the investigation addresses the concerns of the 

Tribes. 

 

Step3: In the event that a burial is discovered as part of the investigation, the CRM will 

implement the procedures outlined in Contingency 1. 

 

SOP 5. Post-Action Monitoring 

5.1 Purpose 

This SOP outlines procedures for monitoring protected archeological sites and other protected 

cultural resources and documenting effects to sites or site protections on YTC. 

Authorities 
ARPA; NHPA; 36 CFR 800; NAGPRA; AIRFA; DoD Instruction 4715; AR 200-4 
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Who Participates in Site Monitoring? 
Post-action monitoring is the responsibility of the CRM and the cultural resources staff. 

Documentation of cultural resource sites will be conducted by cultural resources personnel; 

however, non-cultural resources personnel may conduct inspections of Siber Stakes. After-action 

reports may be staffed through the Director, Public Works. 

 

5.2 Procedures 

 

Step 1: Following large-scale training exercises on YTC, protected sites in the area used for 

training will be field checked to ensure that damage hasn’t occurred and to assess the 

effectiveness of site protections. Monitoring will include the following: 

 

1. Siber Stakes will be visually inspected. 
2. Downed or damaged stakes will be repaired or replaced. 
3. Sites with damaged Siber Stakes will be inspected for impacts to protected sites.  
4. If there are site impacts, documentation will be prepared as follows. 

a. A sketch map will be drawn showing all impacts within the site boundary to 
include vehicle trails (noted by type of vehicle if possible), areas where 

dismounted activities took place, and all other impacts (e.g. graffiti, trash, 

latrines, etc.). 

b. GPS readings will be taken of disturbance to site features. 

c. If the impact may affect the qualities that make the site eligible for the 
National Register, then further documentation will be made as follows. 

i) Digital photographs will be taken of all adverse effects. 

ii) A revised sketch map will be prepared for the site.  

iii) For impacts to cultural deposits, record will be made of the 

nature of sediments, immediate topography, and estimated 

potential depth of the deposit. 

iv) For impacts to features or structures, record will be made of the 

type of feature and potential for buried deposits.  

 

Step 2: A report will be prepared within 10 working days of completion of the monitoring by the 

CRM or the archeologist conducting the monitoring. The report will provide: 

• the dates of monitoring and the personnel conducting the field inspection; 

• a description of the military exercise that preceded monitoring; 

• list of sites visited; 

• note of repairs to Siber Stakes; and 

• full documentation of adverse impacts to sites resulting from military training. 
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Step 3: If no damage is recorded, then the report will be kept on file with the CRM, and a 

Memorandum for Record will be prepared for the Director, Public Works summarizing the 

results. If damage has been documented, then the report will be staffed through the Director, 

Public Works. Site forms will be revised for any damaged sites and submitted to the Washington 

SHPO. The Section 106 process will be initiated to evaluate the site for NRHP eligibility if it has 

not been evaluated and determine adverse effects for any damaged sites pursuant to SOP 2. If 

damage has occurred to a burial, sacred site, or any other Native American resource, the CRM 

will consult with the appropriate culturally-affiliated Tribes. 

 

SOP 6. Treatment of Cold War-Era Architectural 
Properties 

6.1 Purpose 

During 2008-2012, YTC will adhere to the following procedures for treatment of Cold War-era 

properties that have reached 50 years of age. 

Authorities 
NHPA; 36 CFR 800; DoD Instruction 4715; AR 200-4 

Who is Responsible for Implementation of this SOP? 
The CRM is responsible for NHPA compliance with regard to Cold War-era architectural 

properties. Public Works is responsible for maintenance and development of Real Property on 

YTC. 

 

6.2 Procedures 

Step 1: Annually, the CRM will provide Public Works with a list of Cold War properties that 

have reached 50 years of age and are subject to provisions of the NHPA (see Table 7 in Section 

3.2.2.4 of YTC ICRMP, Area of Concern: Cold War Architectural Properties).  

 

Step 2: Public Works will incorporate this information into its Real Property database and will 

inform the CRM in the event that projects, including maintenance, are planned for one or more 

of these “flagged” properties. 

 

Step 3: The CRM will initiate Section 106 review pursuant to SOP 2 for any YTC-sanctioned 

undertaking that may result in effects to the properties.     
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SOP 7. Cultural Resources Law Enforcement 

7.1 Purpose 

This SOP implements provisions of ARPA (implementing regulations 32 CFR 229) that protect 

archeological resources. Per ARPA, it is a federal offense to excavate, remove, damage, or 

otherwise deface archeological resources on federal or tribal lands. The sale, purchase, or 

transfer of archeological artifacts obtained through illegal activity is also an offense.  

Authorities 
ARPA; NHPA; 36 CFR 800; NAGPRA; DoD Instruction 4715; AR 200-4 

Who is Responsible for Cultural Resources Law Enforcement? 
Implementation of this SOP is the responsibility of the CRM and DES. If an ARPA violation is 

believed to have occurred, the Fort Lewis CID and Staff Judge Advocate will be notified. 

 

7.2 Procedures 

If an ARPA violation is believed to have occurred at YTC, security personnel of DES will 

initiate an investigation. The CRM will assist by conducting an on-site inspection of the 

archeological site that has been damaged or vandalized.  

The CRM will:  

1. prepare a detailed site plan documenting disturbance; 
2. take photos of any disturbance; 
3. collect and catalogue any evidence, such as bottles, cigarette butts, cans, etc.; and 
4. collect molds of any footprints. 

 

All recorded and collected materials will be secured by the CRM during the investigation. 

If evidence identifying a suspect is obtained, the Fort Lewis CID will be notified and given the 

opportunity to review the evidence to determine further investigative action and possible 

prosecution. If prosecution is warranted, the Staff Judge Advocate will vigorously enforce the 

law through the Federal Magistrate. 

 

If no evidence identifying a suspect is obtained, then all recorded and collected materials will be 

curated at the Wanapum Heritage Center in the event that a suspect is later identified. 

 

 

SOP 8. Economic Analysis of Historic Properties  

8.1 Purpose 

This SOP outlines procedures for completion of an economic analysis on historic properties per 

AR 200-4. AR 200-4 requires that installation ICRMPs detail provisions for the conduct of an 

economic analysis on architectural historic properties, i.e. National Register-eligible architectural 
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properties, being considered for demolition. The analysis occurs in addition to Section 106 

compliance procedures outlined in SOP 2. As of 2009, no National Register-eligible 

architectural properties have been identified on YTC. 

Authorities 
AR 200-4; Army Pamphlet 200-4 

Who is Responsible for the Economic Analysis? 
The CRM is responsible for implementation of this SOP. The organization responsible for 

demolition of the property also participates in the preparation of the economic analysis. 

 

8.2 Procedures 

The economic analysis should detail alternatives considered by YTC for disposition of the 

historic property(ies). Army Pamphlet 200-4, a supporting document to AR 200-4, elaborates on 

AR 200-4 in calling for the Army to consider factors such as maintenance costs, utility costs, and 

replacement costs in cost estimates. The economic analysis envisioned by AR 200-4 is not a 

decision document but rather a tool to assist the installation in making management decisions. 

Cost is only one factor involved in the decision process, and the installation is by no means 

required to adopt the management alternative of least cost. 

The economic analysis should, at a minimum, provide the following information on each 

property proposed for demolition: 

1. a property condition assessment; 
2. a description of management alternatives considered; 
3. cost estimates for each alternative; and 
4. a statement of the Army’s decision, i.e., preferred alternative, with regard to 

disposition of the property. 

 

Alternatives considered should include demolition, no action, and options for adaptive re-use of 

the property. 

The economic analysis subsequently may be used as a supporting document in the Section 106 

consultation process. 

 

SOP 9. Emergency Operations 

9.1 Purpose 

This SOP outlines procedures to be followed in the event of emergency operations by YTC. In 

the event of emergency operations, standard review procedures or protections per Section 106 of 

the NHPA, NAGPRA, or ARPA may not be practicable. Per 36 CFR 800.12(d), immediate 

rescue and salvage operations to preserve life or property are exempt from Section 106 of the 

NHPA. However, contingencies for emergencies are not so clearly outlined with regard to other 

cultural resources legislation.  
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YTC will make all reasonable efforts in responding to emergency situations to avoid significant 

cultural resources or to minimize adverse effects to significant cultural resources. This SOP 

applies to all emergency operations undertaken on YTC and to YTC-sanctioned emergency 

operations occurring off the installation. 

Authorities 
ARPA; NHPA; 36 CFR 800; NAGPRA; 43 CFR 10; DoD Instruction 4715; AR 200-4 

Who is Responsible for Emergency Operations? 
Implementation of this SOP is the responsibility of the CRM and the unit commander or other 

official in charge of emergency operations.  

 

9.2 Procedures 

Step 1: Upon notification of proposed emergency operations, the CRM will obtain information, 

as quickly as possible, on possible locations of likely or known cultural resources.  

Step 2: The CRM will provide information on the location of possible or known cultural 

resources to the unit commander or official in charge of emergency operations. If it can be 

accomplished in a timely manner, the CRM will consult with the unit commander or appropriate 

official to discuss measures to avoid effects to potentially significant resources. The CRM will 

ensure that personnel involved in operations are aware of the discovery procedures outlined in 

SOP 3. 

Step 3: If emergency operations cannot avoid significant cultural resources, then the CRM will 

conduct a visual examination of resource locations at the earliest opportunity to determine if 

there have been any impacts resulting from the operations.  

Step 4: If the CRM determines that operations have impacted the resources, the CRM will 

consult with the Washington SHPO, Native American Tribes, or other agencies, per pertinent 

compliance procedures. 
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Appendix 3: Exempted Undertakings  

 
Fort Lewis Cultural Resources Professionals who meet the Secretary of the Interior’s Professional 

Qualifications for Historic Preservation will review the activities listed below without further SHPO 

review as provided for by 36 CFR 800.14(c). Projects that qualify under any of the following 

exemptions are understood to have potential effects that are foreseeable and likely to be minimal, 

meet the Secretary of the Interior's Standards for the Treatment of Historic Properties (Standards for 

Rehabilitation), and result in a finding of No Adverse Effect pursuant to 36 CFR 800.5(b). All 

reviews for actions that qualify under the following categories will be documented in the Project 

Review Log and included in the Annual Report. At the request of the consulting parties to the PA 

(Fort Lewis, ACHP, Washington SHPO, Tribes), the following list will be considered for 

modification to include or delete items upon concurrence by signatories to the PA (Fort Lewis and  

Washington SHPO). 

 

A. General 

1. Maintenance work on existing features such as roads, fire lanes, fences, mowed areas, active 

disposal areas, manmade ditches, and ponds when no new ground disturbance is proposed.  

2. Outdoor recreational programs including hunting and fishing, in accordance with Fort Lewis and 

Army regulations, when there will be no ground-disturbance and no off-road vehicle travel  

3. Military training activities that do not entail ground-disturbance or off-road vehicle maneuver.  

 

4. Military stationing actions resulting in an annual net population gain of less than 1000 military 

personnel and/or 200 civilian personnel if existing space is used without alteration. 

 

5. Replacement of existing landscape and plant materials within the main post with native and/or 

regional landscapes to conserve Fort Lewis natural resources, provided such design meets previously 

approved landscape design guidelines, is compatible with the building it surrounds, and does not 

adversely effect an NHRP-listed or eligible landscape (e.g., parade field).  

6. Undertakings in areas previously disturbed to the same depth and extent, such as bladed parking 

lots, borrow pits, and now-demolished areas of the temporary WWI and WWII cantonments. The 

CRM will compare the area of potential effects (APE) for the undertaking with the Fort Lewis GIS 

"Disturbed Areas" layer (Figure 1), which is updated periodically and after each ground-disturbing 

undertaking is completed on the installation. Undertakings meeting this Exemption will be 

documented on the Project Review Log and included in the annual PA report. 

7. Undertakings in previously surveyed areas where methods that meet current DAHP standards were 

used and no archaeological sites were identified. The CRM will compare the APE for the 

undertaking with the Fort Lewis GIS "Surveyed Areas" layer (Figure 2), which is updated 

periodically and after each survey is completed. Undertakings meeting this Exemption will be 

documented on the Project Review Log and included in the annual PA report. 

8. Paving, repair, and in-kind replacement of streets, driveways, sidewalks, and curbing as they now 

exist.  
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Figure 1. Example of Disturbed Areas layer of Fort Lewis GIS. 
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Figure 2. Example of Surveyed Areas layer of Fort Lewis GIS. 
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9. Repair and replacement of existing water, sewer, natural gas, and communications lines in their 

present configuration and alignments and at the same depth and extent as previous disturbance. 

10. Installation of traffic signs are required by law outside of a historic district.  

11. Installation of new and replacement of existing building signs in-kind.  

12. Removal of animals, birds, insects, and their associated debris when no damage to historic 

materials will result.  

13. The following natural resources management activities: planting and maintenance of trees and 

shrubs in areas previously disturbed by agricultural activities; improvement of existing stream 

crossings where the depth of the undertaking will not exceed the current disturbance and/or will not 

impact an intact soil layer with the potential to contain cultural materials.  

14. Installation of facilities to provide access to historic properties by disabled persons provided the 

alterations are architecturally compatible with the facility, are freestanding and reversible, and do not 

damage nor require removal of historic materials.  

15. Temporary buildings or structures that will not have a life longer then five years and are required 

under activities addressed in SOP 15: Military Activities in Anticipation of Immediate Deployment, 

Mobilization or Armed Conflict.  

16. Disturbance in an area less than one square meter, such as placement of fence posts, excluding 

NRHP-eligible or potentially NRHP-eligible archaeological sites.  

17. Installation of perimeter security fencing and gates provided the design is architecturally 

compatible and does not require removal of historical materials.  

18. All "in-kind" replacements/repairs shall adhere to the Secretary of Interior's Standards for the 

Treatment of Historic Properties. 

 

B. Historic Landscapes 

1. Historic landscape maintenance activities and preservation treatments that are consistent with 

the Fort Lewis Historic Preservation Maintenance Guide for Landscapes (Fort Lewis 2001). 

C. Roofs  

1. Repair, replacement in-kind, or restoration of existing roofing materials provided the color 

selection is specifically reviewed by the Cultural Resource Manager. Where feasible, roof 

replacements will be returned to their original roofing materials, details, and configurations. 

D. Exterior  

1. Refinishing of surfaces with chemically compatible materials of historic or existing color provided 

surface preparation meets the Secretary of the Interior’s Standards.  

2. Removal of deteriorated or damaged paint or coatings down to the next sound layer scraping or 

sanding. Abrasive methods, sandblasting, and water blasting are specifically prohibited.  

3. Repair of existing materials and partial replacement in-kind of stucco, masonry, wood siding, trim, 

porch decking, porch rails, joists, columns, and stairs (including framing).  
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4. Repair of existing elements that are not visible or that are not character-defining features of 

architectural properties. The repairs will be limited to those requiring no structural modifications. 

 5. Installation of materials or equipment for the specific purpose of deterring bird habitat on building 

components provided such materials do not damage or detract from the architectural character of the 

building.  

E. Doors  

1. Repair of existing doors or replacement in-kind when each door is separately evaluated and 

determined to have deteriorated beyond repair. 

 2. Replacement of doors shall consist of replacing with a door of original design/configuration or a 

compatible door (where original or historic doors are missing or have been previously replaced with 

a non-historic door).  

3. Installation of hardware to include dead bolts, door latches and locks, window latches, locks, 

hinges, and door peepholes, provided historic materials are not removed. New hardware shall be of a 

compatible design and made of the same material as remaining historic hardware.  

F. Windows  

1. Repair and painting of existing window frames and sashes provided no change results to the 

interior or exterior appearance of the window, and replacement in-kind of window sashes that have 

deteriorated beyond repair, provided each sash is separately evaluated.  

2. Replacement and Adjustment of window counterweights including associated disassembly and 

reassembly.  

3. Reglazing accidentally broken windows with clear or frosted (depending upon use) glass of the 

same thickness as the broken glass.  

4. Repair or replacement of existing window screens and storm windows with compatible designs. 

5. Installation of hardware to include window latches, locks, hinges, provided historic materials are 

not removed. New hardware shall be of a plain contemporary design and made of the same material 

finish as remaining historic hardware.  

G. Interiors  

1. Repair of existing public area historic cabinetwork and cabinet hardware.  

2. Replacement of kitchen and bathroom appliances, fixtures, fittings, accessories, and cabinets that 

are less than 45 years old.  

3. Replacement of existing non-historic flooring, carpets, and blinds, provided that when attachment 

to historic materials is required it is done in a reversible manner.  

4. Repair and replacement in-kind of only those portions of historic flooring that are extensively 

deteriorated.  

5. Removal of deteriorated or damaged paint or coatings down to the next sound layer by scraping or 

sanding. Mechanical methods, sandblasting, and water blasting are specifically prohibited.  

6. Installation of fire, smoke, and security detectors provided all effects to historic materials are 

reversible.  

7. Interior renovation when historic materials or structural configurations are not damaged, to include 

spaces being renovated that have been significantly impacted within the last 45 years and no longer 
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contribute to the significance of the building, provided the structural loading of the building will not 

be altered and character-defining features of the property will not be affected.  

8. Purchase and installation of interior furniture/furnishings and Information Technology systems and 

equipment where those items will not alter or detract from those qualities that make the resource 

eligible for the National Register.  

9. Repair of existing elements that are not visible or that are not character-defining features of 

architectural properties. The repairs will be limited to those requiring no structural modifications.  

10. Refinishing in-kind, i.e., painting surfaces with the same, or original, materials, and same, or 

original, color.  

11. Removal and replacement of non-historic asbestos flooring and mastic providing that removal 

does not damage historic flooring. For this exemption to apply, these asbestos abatement measures 

will not have direct or secondary impacts to significant historic building fabric.  

H. Electrical/Plumbing/HVAC  

1. Repair of existing electrical and plumbing fixtures and repair or replacement of existing wiring, 

lines, and pipes when it can be achieved without damaging other historic features or materials. 

Abandonment in-place will be considered in cases where the integrity of the property could be 

adversely affected by the removal of historic features or materials. 

2. Repair or replacement of existing heating and cooling systems and duct work when they do not 

contribute to the historic significance of a building, and provided the new heating and cooling 

systems do not alter or damage a building’s historic features or materials.  

3. Repair and replacement of existing electrical, power, lighting and communications lines and poles 

in their present configuration, same depth and same extent as previous disturbance, and alignments or 

when they do not contribute to the historic significance of the building.  

4. Repair of existing elements that are not visible or that are not character-defining features of 

architectural properties. The repairs will be limited to those requiring no structural modifications.  

5. Improving or upgrading existing electrical and plumbing fixtures, existing wiring, lines and pipes 

when it can be achieved without damaging other historic features, materials or spaces.  

I. Energy Conservation  

1. Energy conservation measures that are not visible or do not alter or detract from those qualities 

that make the resource eligible for the National Register of Historic Places may include:  

2. Modifications to heating, ventilation, and air conditioning control systems;  

3. Insulation of roofs, crawl spaces, ceilings, attics, walls, floors, and around pipes and ducts (this 

exclusion does not include the installation of materials that induce, retain, or introduce moisture into 

a building);  

4. Interior modification when the significance of the NRHP eligible building does not include the 

interior space based on the determination of eligibility;  

5. Caulking and weather stripping, provided the color of the caulking and weather stripping is 

consistent with the appearance of the building; and  

6. Replacement or modification of lighting systems when the modifications do not alter or detract 

from the significance of the resource.  
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J. Maintenance  

1. All maintenance and repair work on elements that are not visible and do not contribute to the 

historic significance of the property and are consistent with the Secretary of Interior's Standards for 

Rehabilitation and Guidelines for Rehabilitating Historic Buildings.  

2. Maintenance, repair, and rehabilitation of non-historic structures within a listed or eligible historic 

district or within the view shed of historic properties provided no change in the overall size, massing, 

appearance or color of materials results.  

3. Maintenance to buildings that are less than 50 years old provided they do not qualify under the 

criteria consideration for properties achieving significance within the past 50 years.  

4. Maintenance and repair work that is consistent with the Fort Lewis Historic Preservation 

Maintenance Guide for Buildings and Structures (Fort Lewis 2001).  

K. Mothballing/Layaway 

1. Mothballing of historic properties provided the action is completed in consideration of the 

procedures established by the NPS in Preservation Brief 31: Mothballing Historic Buildings.  

L. Deconstruction and Demolition  

1. Demolition of World War II temporary buildings in accordance with the 1986 Army-wide 

Programmatic Agreement.  

2. Deconstruction, demolition and all other undertakings occurring to buildings, structures, and 

landscapes that have been previously evaluated for NRHP eligibility and have been determined 

ineligible for inclusion in the NRHP with SHPO concurrence, and which will not negatively impact 

existing historic properties or result in ground disturbance.  

3. Deconstruction, demolition, and all other undertakings that may occur to buildings and structures 

that are covered through other nationwide programmatic compliance actions (Nationwide PAs, 

Program Comments, Exemptions, or other Program Alternatives).  

4. Ordnance disposal if for health and human safety reasons the Army cannot remove the ordnance 

from where it lays, or if it is disposed of in an existing burning ground (removal to a new location on 

the installation for disposal other than existing disposal sites is not exempted) 

M. New Construction  

1. New construction in areas where the APE of the construction project does not include historic 

properties and which do not require ground disturbance (such as storage buildings built on existing 

slabs or other non-ground-disturbing foundations, etc.) 

N. Agriculture/Timber Management 

1. Agriculture and grazing leases (excluding clearing and construction activities related to these 

leases that are expected to result in disturbance of the ground surface)  

2. Timber management and harvesting in areas previously surveyed with negative results for 

archaeological properties pursuant to Exemption A7, or in areas mapped as “Low Probability” for the 

presence of archaeological properties in the DAHP Predictive Model, provided that any known 

archaeological sites or buildings/structures are avoided, including those that are of of undetermined 

NRHP eligibility status; Fort Lewis will utilize previous skid trails, landings and existing roads if 

practicable to avoid such resources.  If a new skid trail, or loading/logistical staging area (landing) is 

required, Fort Lewis will ensure that the skid trail or landing is at least 50 feet from an historic 
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property or resource of undetermined status. This provision does not exempt known historic 

properties that are traditional cultural properties; when such properties exist in a timber management 

or timber harvest unit, Fort Lewis will consult with the SHPO and affected tribes (Nisqually, 

Puyallup and Squaxin Island Tribes). 
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July 2010 E–1 Fort Lewis GTA FEIS

APPENDIX E
AIR QUALITY EMISSIONS CALCULATIONS

AIR EMISSIONS ASSOCIATED WITH GTA UNITS AND SBCTS

Table E-1 Total Estimated Construction Emissions, By Year (tons per year)
Year VOCs NOx CO SO2 PM10 PM2.5

2010 8.51 28.46 41.85 0.04 52.24 11.96
2011 8.23 26.38 39.16 0.04 52.14 11.87
2012 8.01 24.44 36.75 0.04 52.23 11.81
2013 7.79 22.50 34.34 0.04 52.13 11.72
2014 7.56 20.59 32.13 0.04 52.02 11.62
2015 7.34 18.71 30.06 0.04 51.93 11.54

Note: Estimates assume construction sites are mitigated by watering exposed surfaces two times daily.

Table E-2 On-Post Air Emissions, Continuous Operation After Initial Construction

Item
Number of 
New Homes

Annual 
VOC (tons)

Annual NOx 
(tons)

Annual CO 
(tons)

Annual SO2
(tons)

Annual 
PM10 (tons)

Annual 
PM2.5 (tons)

New Residential Units 170
Natural Gas 0.29 3.98 3.21 0 0.01 0.01
Landscape 0.13 0.02 1.18 0 0 0
Consumer Products 1.52 0 0 0 0 0
Architectural Coatings 2.74 0 0 0 0 0
Total (tons/year) 4.68 4.00 4.39 0 0.01 0.01
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AIR EMISSIONS ASSOCIATED WITH GTA UNITS AND SBCTS (continued)

Table E-3 Annual Air Emissions Associated with Vehicle Training by SBCT and GTA 
Units on Fort Lewis 

New emissions associated with three brigades and GTA vehicles

Vehicle
Number of 
Vehicles1

Annual 
Miles 

Traveled
/Vehicle2

Total 
Miles 

Traveled 
Annually

Annual 
CO 

Emissions 
(tons)

Annual 
NMHC + 

NOx
Emissions 

(tons)

Annual 
PM10

Emissio
ns (tons)

Annual 
PM2.5

Emissions 
(tons)

SBCT Vehicles
Stryker – 1/2/3 roads 900 1,670 1,503,000
Strykers – 4/5 roads 900 140 126,000
Strykers – off-road 900 110 99,000
Strykers - total 900 1,920 1,728,000 69.62 131.30 281.31 37.26
HMWWV – 1/2/3 roads 900 1,505 1,354,500
HMWWV – 4/5 roads 900 125 112,500
HMWWV – off-road 900 100 90,000
HMWWV - total 900 1,730 1,557,000 33.29 43.94 251.72 31.98
Medium-Weight Trucks – 1/2/3 
roads 450 1,505 677,250

Medium-Weight Trucks – 4/5 450 125 56,250
Medium-Weight Trucks – off-road 450 100 45,000
Medium-Weight Trucks - total 450 1,730 778,500 25.99 49.01 126.35 16.47
Total Emissions SBCT (tons) 128.92 224.29 659.36 85.76

GTA Vehicles
HMWWV – 1/2/3 roads 50 1,505 75,250
HMWWV – 4/5 roads 50 125 6,250
HMWWV – off-road 50 20 1,000
HMWWV - total 50 1,650 82,500 1.76 2.33 4.30 0.57
Medium-Weight Trucks – 1/2/3 
roads 5 1,505 7,525

Medium-Weight Trucks – 4/5 5 125 625
Medium-Weight Trucks – off-road 5 20 100
Medium-Weight Trucks - total 5 1,650 8,250 0.28 0.52 0.43 0.06
Total Emissions GTA (tons) 2.04 2.85 4.73 0.63
Total Emissions (tons) 130.96 227.14 664.09 86.39
1 Assumes 17 of 317 Stryker vehicles inoperable at any one time; number of HMWWV equal to number of Strykers; number of trucks = ½ 

number of Strykers; total vehicles for three brigades for SBCT. 
2 Based on information from Fort Lewis/YTC Public Works. A full list of assumptions used to determine annual miles is provided in Appendix B.
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AIR EMISSIONS ASSOCIATED WITH GTA UNITS AND SBCTS (continued)

Table E-4 Annual Air Emissions Associated with Vehicle Training by SBCT and
GTA Units at Yakima Training Center 

New emissions associated with three brigades and GTA vehicles

Vehicle

Number 
of 

Vehicles1

Annual 
Miles 

Traveled
/Vehicle2

Total 
Miles 

Traveled 
Annually

Annual 
CO 

Emissions 
(tons)2

Annual 
NMHC + 

NOx
Emissions 

(tons)2

Annual 
PM10

Emissions 
(tons)2

Annual 
PM2.5

Emissions 
(tons)2

SBCT Vehicles
Stryker – 1/2/3 roads 900 690 621,000
Strykers – 4/5 roads 900 330 297,000
Strykers – off-road 900 260 234,000
Strykers - total 900 1,280 1,152,000 46.42 87.53 1,233.14 128.00
HMWWV – 1/2/3 roads 900 620 558,000
HMWWV – 4/5 roads 900 300 270,000
HMWWV – off-road 900 230 207,000
HMWWV - total 900 1,150 1,035,000 22.13 29.21 1,106.70 113.93
Medium-Weight Trucks –
1/2/3 roads 450 620 279,000

Medium-Weight Trucks –
4/5 450 300 135,000

Medium-Weight Trucks –
off-road 450 230 103,500

Medium-Weight Trucks -
total 450 1,150 517,500 17.28 32.58 553.67 57.29

Total Emissions SBCT 
(tons) 85.81 149.28 2,893.49 299.22

GTA Vehicles
HMWWV – 1/2/3 roads 50 620 31,000
HMWWV – 4/5 roads 50 300 15,000
HMWWV – off-road 50 50 2,500
HMWWV - total 50 970 48,500 1.04 1.37 23.88 2.46
Medium-Weight Trucks –
1/2/3 roads 5 620 3,100

Medium-Weight Trucks –
4/5 5 300 1,500

Medium-Weight Trucks –
off-road 5 50 250

Medium-Weight Trucks -
total 5 970 4,850 0.16 0.30 2.39 0.25

Total Emissions GTA 
(tons) 1.20 1.67 26.27 2.71

Total Emissions (tons) 87.01 150.95 2,919.76 301.93
1 Assumes 17 of 317 Stryker vehicles inoperable at any one time; number of HMWWV equal to number of Strykers; number of trucks = ½ 

number of Strykers; total vehicles for three brigades for SBCT. 
2 Based on information from Fort Lewis/YTC Public Works. A full list of assumptions used to determine annual miles is provided in 
Appendix B.
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AIR EMISSIONS ASSOCIATED WITH GTA UNITS AND SBCTS (continued)

Table E-5 Annual Air Emissions Associated with Generator Usage on Fort Lewis 
(tons per year)

Pollutant Emissions
NOx 30.65
CO 6.61
SOx 2.03
PM2.5 2.18
PM10 2.18
VOCs 2.44

Table E-6 Annual Air Emissions Associated with Generator Usage on Yakima 
Training Center (tons per year)

Pollutant Emissions
NOx 23.44
CO 5.05
SOx 1.55
PM2.5 1.66
PM10 1.66
VOCs 1.87

Table E-7 Annual Air Emissions Associated with Commuting by New Soldiers Located 
On Fort Lewis

Estimated 
Daily 

Commute 
Distance

Number 
of 

Vehicles

Daily
Commute

Miles
Total Miles 

per Year

MOBIL 6 
Factor for 

NOx 
(g/VMT)1

MOBIL 
6 Factor 
for CO 

(g/VMT)

MOBIL 
6 Factor 
for VOC 
(g/VMT)

Factor3

for PM10
(g/VMT)

Annual 
NOx 
(tons)

Annual 
CO 

(tons)

Annual 
VOC 
(tons)

Annual
PM10
(tons)

On Post2 170 6 318,240 1.5 4.0 1.8 0.3 0.53 1.40 0.63 0.11
Off Post3 1,730 24 10,795,200 1.5 4.0 1.8 0.3 17.85 47.60 21.42 3.57
1 VMT = Vehicle mile traveled.
2 Assume that daily commute is 6 miles, and that soldiers drive on post six days per week.
3 Assume that daily commute is 24 miles, and that soldiers drive from off post to on post five days per week.
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AIR EMISSIONS ASSOCIATED WITH GTA UNITS AND SBCTS (continued)

Table E-8 Increased VOC Emissions From On-Post Gas Stations, Wastewater Treatment, 
and Military Vehicle/Aircraft Diesel Fuel Usage

A. Increased Population Contributing to Sewer Usage and On-Post Gas Station Usage (Fort Lewis)

Category Current
Proposed Project 

Additional
Proposed New 

Total
Percent Change Due to 

Proposal
Soldiers Living in On-Post Family 
Housing1 4,000 170 4,170 4.25

Soldiers Living in Barracks 11,670 0 11,670 0
Soldiers Commuting from Off-Post 13,830 1,730 15,560 12.5
Dependents Living On-Post 10,000 425 10,425 4.25
Civilian Workers Commuting from Off-
Post 11,630 0 11,630 0

Total Population Contributing to 
Sewer System Loading 25,670 595 26,265 2.3

Total Population Contributing to On-Post 
Gas Station Usage 39,500 2,325 41,825 5.9

Bold items contribute to on-post sewer loading.  Underlined items contribute to on-post gas station usage

B. Increased On-Post Emissions from Wastewater Treatment Plant (Fort Lewis)
Reported 2007 VOC Emissions from Treatment Plant, tons 0.08 baseline tons VOC
Percent Increase In Population Contributing to Wastewater Loadings 2.32 population increase
Calculated Increase in VOC Emissions, tons 0.002 increase tons VOC

C. Increased VOC Emissions From On-Post Gas Station Usage (Fort Lewis)

Station
VOC Control 

Method 2008 Throughput (gallons)
VOC Emission Factor 

(lbs/Kgal) VOC emissions (tons)
All gas stations on Fort Lewis Stage II 3,550,145 3.1

2008 VOCs, tons 55.0 tons VOC
Percent Increase from Proposed Project 5.89 increase in population 

and gas station usage
Increased VOC Emissions from on-post Gas Stations Due to Proposed Project 3.23 tons VOC 

D. Increased On-Post VOC Emissions From Military Vehicle/Aircraft Diesel Usage (Fort Lewis)

Vehicle Miles
Mileage/Flight 

Hours
Estimated Annual Gas 

Usage1
VOC Emission Factor 

(lbs/Kgal) VOC emissions (tons)
Vehicles 5,071,000 1,014,200 3.1 1.57
Aircraft 0 0 3.1 0

Annual Increase in VOCs, tons 1.57 tons VOC
1 Assumes a mileage of 5 miles/gallon for vehicles.

E. Increased On-Post VOC Emissions From Military Vehicle/Aircraft Diesel Usage (YTC)

Vehicle Miles Mileage/Flight 
Hours

Estimated Annual Gas 
Usage1

VOC Emission Factor 
(lbs/Kgal) VOC emissions (tons)

Vehicles 2,961,925 592,385 3.1 0.92
Aircraft 0 0 3.1 0

Annual Increase in VOCs, tons 0.92 tons VOC
1 Assumes a mileage of 5 miles/gallon for vehicles.
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AIR EMISSIONS ASSOCIATED WITH CSS UNITS

Table E-9 Total Estimated Construction Emissions, By Year (tons per year)
Year VOCs NOx CO SO2 PM10 PM2.5

2010 2.50 9.71 9.40 0.01 10.49 02.62
2011 2.39 9.09 8.90 0.01 10.42 02.58
2012 2.31 8.55 8.49 0.01 10.41 02.55
2013 2.22 8.00 8.07 0.01 10.37 02.51

Note: Estimates assume construction sites are mitigated by watering exposed surfaces two times daily.

Table E-10 On-Post Air Emissions, Continuous Operation After Initial Construction

Item
Number of 
New Homes

Annual 
VOC (tons)

Annual NOx 
(tons)

Annual CO 
(tons)

Annual SO2
(tons)

Annual 
PM10 (tons)

Annual 
PM2.5 (tons)

New Residential Units 90
Natural Gas 0.05 0.62 0.45 0 0 0
Landscape 0.09 0.01 0.88 0 0 0
Consumer Products 0.80 0 0 0 0 0
Architectural Coatings 0.38 0 0 0 0 0
Total (tons/year) 1.32 0.63 1.33 0 0 0
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AIR EMISSIONS ASSOCIATED WITH CSS UNITS (continued)

Table E-11 Annual Air Emissions Associated with Vehicle Training by CSS Units on 
Fort Lewis 

New emissions associated with CSS vehicles

Vehicle

Number 
of 

Vehicles1

Annual 
Miles 

Traveled
/Vehicle1

Total 
Miles 

Traveled 
Annually

Annual 
CO 

Emissions 
(tons)

Annual 
NMHC + 

NOx
Emissions 

(tons)

Annual 
PM10

Emissions 
(tons)

Annual 
PM2.5

Emissions 
(tons)

HMWWV – 1/2/3 roads 90 1,505 135,450
HMWWV – 4/5 roads 90 125 11,250
HMWWV – off-road 90 20 1,800
HMWWV - total 90 1,650 148,500 3.17 4.19 13.34 1.76
Medium-Weight Trucks –
1/2/3 roads 110 1,505 165,550

Medium-Weight Trucks – 4/5 110 125 13,750
Medium-Weight Trucks – off-
road 110 20 2,200

Medium-Weight Trucks -
total 110 1,650 181,500 6.06 11.43 16.39 2.26

Total Emissions (tons) 9.23 15.62 29.78 4.03
1 Based on information from Fort Lewis/YTC Public Works. A full list of assumptions used to determine annual miles is provided in 
Appendix B.

Table E-12 Annual Air Emissions Associated with Vehicle Training by CSS Units at 
Yakima Training Center 

New emissions associated with CSS vehicles

Vehicle

Number 
of 

Vehicles1

Annual 
Miles 

Traveled
/Vehicle1

Total 
Miles 

Traveled 
Annually

Annual 
CO 

Emissions 
(tons)

Annual 
NMHC + 

NOx
Emissions 

(tons)

Annual 
PM10

Emissions 
(tons)

Annual 
PM2.5

Emissions 
(tons)

HMWWV – 1/2/3 roads 90 290 26,100
HMWWV – 4/5 roads 90 140 12,600
HMWWV – off-road 90 25 2,250
HMWWV - total 90 455 40,950 0.88 1.16 28.19 2.92
Medium-Weight Trucks –
1/2/3 roads 110 290 31,900

Medium-Weight Trucks – 4/5 110 140 15,400
Medium-Weight Trucks – off-
road 110 25 2,750

Medium-Weight Trucks -
total 110 455 50,050 1.67 3.15 34.48 3.59

Total Emissions (tons) 2.55 4.31 62.67 6.51
1 Based on information from Fort Lewis/YTC Public Works. A full list of assumptions used to determine annual miles is provided in Appendix 
B.



Appendix E − Air Quality Emissions Calculations

July 2010 E–8 Fort Lewis GTA FEIS

AIR EMISSIONS ASSOCIATED WITH CSS UNITS (continued)

Table E-13 Annual Air Emissions Associated with Generator Usage on Fort Lewis 
(tons per year)

Pollutant Emissions
NOx 1.48
CO 0.32
SOx 0.10
PM2.5 0.15
PM10 0.15
VOCs 0.12

Table E-14 Annual Air Emissions Associated with Generator Usage on Yakima 
Training Center (tons per year)

Pollutant Emissions
NOx 1.48
CO 0.32
SOx 0.11
PM2.5 0.10
PM10 0.10
VOCs 0.12

Table E-15 Annual Air Emissions Associated with Commuting by New Soldiers Located 
On Fort Lewis

Estimated 
Daily 

Commute 
Distance

Number 
of 

Vehicles

Daily
Commute

Miles
Total Miles 

per Year

MOBIL 6 
Factor for 

NOx 
(g/VMT)1

MOBIL 
6 Factor 
for CO 

(g/VMT)

MOBIL 
6 Factor 
for VOC 
(g/VMT)

Factor3

for PM10
(g/VMT)

Annual 
NOx
(tons)

Annual 
CO 

(tons)

Annual 
VOC 
(tons)

Annual
PM10
(tons)

On Post2 90 6 168,480 1.5 4.0 1.8 0.3 0.28 0.74 0.33 0.06
Off Post3 910 24 5,678,400 1.5 4.0 1.8 0.3 9.39 25.04 11.27 1.88
1 VMT = Vehicle mile traveled.
2 Assume that daily commute is 6 miles, and that soldiers drive on post six days per week.
3 Assume that daily commute is 24 miles, and that soldiers drive from off post to on post five days per week.



Appendix E − Air Quality Emissions Calculations

July 2010 E–9 Fort Lewis GTA FEIS

AIR EMISSIONS ASSOCIATED WITH CSS UNITS (continued)

Table E-16 Increased VOC Emissions From On-Post Gas Stations, Wastewater 
Treatment, and Military Vehicle/Aircraft Diesel Fuel Usage

A. Increased Population Contributing to Sewer Usage and On-Post Gas Station Usage (Fort Lewis)

Category Current
Proposed Project 

Additional
Proposed New 

Total
Percent Change Due to 

Proposal
Soldiers Living in On-Post Family 
Housing1 4,000 90 4,090 2.3

Soldiers Living in Barracks 11,670 0 11,670 0
Soldiers Commuting from Off-Post 13,830 910 14,740 6.6
Dependents Living On-Post 10,000 225 10,225 2.3
Civilian Workers Commuting from Off-
Post 11,630 0 11,630 0

Total Population Contributing to 
Sewer System Loading 25,670 315 25,985 1.2

Total Population Contributing to On-Post 
Gas Station Usage 39,500 1,225 40,725 3.1

Bold items contribute to on-post sewer loading.  Underlined items contribute to on-post gas station usage

B. Increased On-Post Emissions from Wastewater Treatment Plant (Fort Lewis)
Reported 2007 VOC Emissions from Treatment Plant, tons 0.08 baseline tons VOC
Percent Increase In Population Contributing to Wastewater Loadings 1.23 population increase
Calculated Increase in VOC Emissions, tons 0.001 increase tons VOC

C. Increased VOC Emissions From On-Post Gas Station Usage (Fort Lewis)

Station
VOC Control 

Method 2008 Throughput (gallons)
VOC Emission Factor 

(lbs/Kgal) VOC emissions (tons)
All gas stations on Fort Lewis Stage II 3,550,145 3.1

2008 VOCs, tons 55.0 tons VOC
Percent Increase from Proposed Project 3.1 increase in population 

and gas station usage
Increased VOC Emissions from on-post Gas Stations Due to Proposed Project 1.71 tons VOC 

D. Increased On-Post VOC Emissions From Military Vehicle/Aircraft Diesel Usage (Fort Lewis)

Vehicle Miles
Mileage/Flight 

Hours
Estimated Annual Gas 

Usage1
VOC Emission Factor 

(lbs/Kgal) VOC emissions (tons)
Vehicles 880,000 176,000 3.1 0.27
Aircraft 0 0 3.1 0

Annual Increase in VOCs, tons 0.27 tons VOC
1 Assumes a mileage of 5 miles/gallon for vehicles.

E. Increased On-Post VOC Emissions From Military Vehicle/Aircraft Diesel Usage (YTC)

Vehicle Miles Mileage/Flight 
Hours

Estimated Annual Gas 
Usage1

VOC Emission Factor 
(lbs/Kgal) VOC emissions (tons)

Vehicles 514,000 64,250 3.1 0.10
Aircraft 0 0 3.1 0

Annual Increase in VOCs, tons 0.10 tons VOC
1 Assumes a mileage of 5 miles/gallon for vehicles.
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AIR EMISSIONS ASSOCIATED WITH A MEDIUM CAB

Table E-17 Total Estimated Construction Emissions, By Year (tons per year)
Year VOCs NOx CO SO2 PM10 PM2.5

2010 5.24 21.39 25.18 0.02 59.26 13.21
2011 5.03 19.90 23.67 0.02 59.18 13.14
2012 4.87 18.50 22.34 0.02 59.32 13.11
2013 4.70 17.11 20.98 0.02 59.24 13.03
2014 4.54 15.73 19.76 0.02 59.15 12.95
2015 4.38 14.34 18.60 0.02 59.08 12.89

Note: Estimates assume construction sites are mitigated by watering exposed surfaces two times daily.

Table E-18 On-Post Air Emissions, Continuous Operation After Initial Construction

Item
Number of 
New Homes

Annual 
VOC (tons)

Annual NOx 
(tons)

Annual CO 
(tons)

Annual SO2
(tons)

Annual 
PM10 (tons)

Annual PM2.5
(tons)

New Residential Units 260
Natural Gas 0.43 5.88 4.54 0 0.01 0.01
Landscape 0.37 0.05 3.28 0 0 0
Consumer Products 4.64 0 0 0 0 0
Architectural Coatings 4.50 0 0 0 0 0
Total (tons/year) 9.94 5.93 7.82 0 0.01 0.01

Table E-19 Annual Air Emissions Associated with Vehicle Training by a Medium CAB 
on Fort Lewis 

New emissions associated with CAB vehicles

Vehicle

Number 
of 

Vehicles1

Annual 
Miles 

Traveled
/Vehicle1

Total 
Miles 

Traveled 
Annually

Annual 
CO 

Emissions 
(tons)

Annual 
NMHC + 

NOx
Emissions 

(tons)

Annual 
PM10

Emissions 
(tons)

Annual 
PM2.5

Emissions 
(tons)

HMWWV – 1/2/3 roads 341 330 112,530
HMWWV – 4/5 roads 341 30 10,230
HMWWV – off-road 341 20 6,820
HMWWV - total 341 380 129,580 2.77 3.66 14.31 1.78
Medium-Weight Trucks –
1/2/3 roads 362 330 119,460

Medium-Weight Trucks –
4/5 362 30 10,860

Medium-Weight Trucks –
off-road 362 20 7,240

Medium-Weight Trucks -
total 362 380 137,560 4.59 8.66 15.28 3.76

Total Emissions (tons) 7.36 12.32 29.59 3.75
1 Based on information from Fort Lewis/YTC Public Works. A full list of assumptions used to determine annual miles is provided in 
Appendix B.
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AIR EMISSIONS ASSOCIATED WITH A MEDIUM CAB (continued)

Table E-20 Annual Air Emissions Associated with Vehicle Training by a Medium CAB 
at Yakima Training Center 

New emissions associated with CAB vehicles

Vehicle

Number 
of 

Vehicles1

Annual 
Miles 

Traveled
/Vehicle1

Total 
Miles 

Traveled 
Annually

Annual 
CO 

Emissions 
(tons)

Annual 
NMHC + 

NOx
Emissions 

(tons)

Annual 
PM10

Emissions 
(tons)

Annual 
PM2.5

Emissions 
(tons)

HMWWV – 1/2/3 roads 341 65 22,165
HMWWV – 4/5 roads 341 30 10,230
HMWWV – off-road 341 25 8,525
HMWWV - total 341 120 40,920 0.88 1.15 34.51 3.54
Medium-Weight Trucks –
1/2/3 roads 362 65 23,530

Medium-Weight Trucks –
4/5 362 30 10,860

Medium-Weight Trucks –
off-road 362 25 9,050

Medium-Weight Trucks -
total 362 120 43,440 1.45 2.74 36.66 3.78

Total Emissions (tons) 2.33 3.89 71.17 7.32
1 Based on information from Fort Lewis/YTC Public Works. A full list of assumptions used to determine annual miles is provided in Appendix 
B.

Table E-21 Annual Air Emissions Associated with CAB Helicopter Training at Fort 
Lewis 

Vehicle
Number of 
Helicopters

Annual 
Training 

Hours

Landing and 
Takeoff 
Cycles 
(LTO)1

Annual 
CO 

Emissions 
(tons)

Annual 
NOx

Emissions 
(tons)

Annual 
PM10

Emissions 
(tons)3

Annual 
VOC 

Emissions 
(tons)

Chinook2

(MH-47)
12 2,844 5,700 67.426 3.595 1.394 28.288

Blackhawk
(UH-60L) 50 11,850 23,750 61.738 7.893 1.978 72.63

Kiowa 
(OH-58D) 30 7,110 14,250 19.771 0.772 0.390 4.519

Apache 
(AH-64D) 24 5,688 11,400 14.631 1.381 0.949 27.717

Total Emissions 
(tons) 216 163.566 13.641 4.711 133.154

1 18.6 minutes/LTO for Idle, Takeoff, Climb Out, and Approach; Remainder calculated as flight time.
2 EDMS Model does not include MH-47 with T55-GA-714A Engine, used T64-GE-100 Engine.
3 EDMS Model does not include PM10 emission factors, used Aircraft Engine and Auxiliary Power  Unit Emissions Testing: Volume 3, 
Particulate Matter Results.
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AIR EMISSIONS ASSOCIATED WITH A MEDIUM CAB (continued)

Table E-22 Annual Air Emissions Associated with CAB Helicopter Training at Yakima 
Training center

Vehicle
Number of 
Helicopters

Annual 
Training 

Hours

Landing and 
Takeoff Cycles 

(LTO)1

Annual 
CO 

Emissions 
(tons)

Annual 
NOx

Emissions 
(tons)

Annual 
PM10

Emissions 
(tons)3

Annual VOC 
Emissions 

(tons)
Chinook2 (MH-
47) 12 156 300 3.549 0.189 0.077 1.489

Blackhawk (UH-
60L) 50 650 1,250 3.249 0.415 0.109 3.823

Kiowa 
(OH-58D) 30 390 750 0.949 0.034 0.021 0.238

Apache 
(AH-64D) 24 312 600 0.770 0.073 0.052 1.459

Total Emissions 
(tons) 8.517 0.711 0.259 7.009

1 18.6 minutes/LTO for Idle, Takeoff, Climb Out, and Approach; Remainder calculated as flight time.
2 EDMS Model does not include MH-47 with T55-GA-714A Engine, used T64-GE-100 Engine.
3 EDMS Model does not include PM10 emission factors, used Aircraft Engine and Auxiliary Power  Unit Emissions Testing: Volume 3, 

Particulate Matter Results.

Table E-23 Annual Air Emissions Associated with Generator Usage on Fort Lewis 
(tons per year)

Pollutant Emissions
NOx 31.13
CO 6.71
SOx 2.06
PM2.5 2.21
PM10 2.21
VOCs 2.48

Table E-24 Annual Air Emissions Associated with Generator Usage on Yakima 
Training Center (tons per year)

Pollutant Emissions
NOx 23.08
CO 5.13
SOx 1.57
PM2.5 1.69
PM10 1.69
VOCs 1.89
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AIR EMISSIONS ASSOCIATED WITH A MEDIUM CAB (continued)

Table E-25 Annual Air Emissions Associated with Commuting by New Soldiers Located 
On Post

Estimated 
Daily 

Commute 
Distance

Number 
of 

Vehicles

Daily
Commute

Miles
Total Miles 

per Year

MOBIL 6 
Factor for 

NOx 
(g/VMT)1

MOBIL 
6 Factor 
for CO 

(g/VMT)

MOBIL 
6 Factor 
for VOC 
(g/VMT)

Factor3

for PM10
(g/VMT)

Annual 
NOx 
(tons)

Annual 
CO 

(tons)

Annual 
VOC 
(tons)

Annual
PM10
(tons)

On Post2 260 6 486,720 1.5 4.0 1.8 0.3 0.80 2.15 0.97 0.16
Off Post3 2,540 24 15,849,600 1.5 4.0 1.8 0.3 26.21 69.88 31.45 5.24
1 VMT = Vehicle mile traveled.
2 Assume that daily commute is 6 miles, and that soldiers drive on post six days per week.
3 Assume that daily commute is 24 miles, and that soldiers drive from off post to on post five days per week.
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AIR EMISSIONS ASSOCIATED WITH A MEDIUM CAB (continued)

Table E-26 Increased VOC Emissions From On-Post Gas Stations, Wastewater 
Treatment, and Military Vehicle/Aircraft Diesel Fuel Usage

A. Increased Population Contributing to Sewer Usage and On-Post Gas Station Usage (Fort 
Lewis)

Category Current
Proposed Project 

Additional
Proposed New 

Total
Percent Change Due to 

Proposal
Soldiers Living in On-Post Family 
Housing1 4,000 260 4,260 6.5

Soldiers Living in Barracks 11,670 0 11,670 0
Soldiers Commuting from Off-Post 13,830 2,540 16,370 18.4
Dependents Living On-Post 10,000 650 10,650 6.5
Civilian Workers Commuting from Off-
Post 11,630 0 11,630 0

Total Population Contributing to 
Sewer System Loading 25,670 910 26,580 3.5

Total Population Contributing to On-
Post Gas Station Usage 39,500 3,450 42,950 8.7

Bold items contribute to on-post sewer loading.  Underlined items contribute to on-post gas station usage

B. Increased On-Post Emissions from Wastewater Treatment Plant (Fort Lewis)
Reported 2007 VOC Emissions from Treatment Plant, tons 0.08 baseline tons VOC
Percent Increase In Population Contributing to Wastewater Loadings 3.54 population increase
Calculated Increase in VOC Emissions, tons 0.003 increase tons VOC

C. Increased VOC Emissions From On-Post Gas Station Usage (Fort Lewis)

Station
VOC Control 

Method 2008 Throughput (gallons)
VOC Emission 

Factor (lbs/Kgal) VOC emissions (tons)
All gas stations on Fort Lewis Stage II 3,550,145 3.1

2008 VOCs, tons 55.0 tons VOC
Percent Increase from Proposed Project 8.73 increase in population 

and gas station usage
Increased VOC Emissions from on-post Gas Stations Due to Proposed Project 4.80 tons VOC 

D. Increased On-Post VOC Emissions From Military Vehicle/Aircraft Diesel Usage (Fort Lewis)

Vehicle Miles
Mileage/Flight 

Hours
Estimated Annual Gas 

Usage1
VOC Emission 

Factor (lbs/Kgal) VOC emissions (tons)
Vehicles 3,093,200 618,640 3.1 0.96
Aircraft 27,492 1,761,324 3.1 2.73

Annual Increase in VOCs, tons 3.69 tons VOC
1 Assumes a mileage of 5 miles/gallon for vehicles.. Gas usage for aircraft was calculated using the EDMS model for aircraft.

E. Increased On-Post VOC Emissions From Military Vehicle/Aircraft Diesel Usage (YTC)

Vehicle Miles Mileage/Flight 
Hours

Estimated Annual Gas 
Usage1

VOC Emission 
Factor (lbs/Kgal) VOC emissions (tons)

Vehicles 1,588,470 317,694 3.1 0.49
Aircraft 1,508 97,112 3.1 0.15

Annual Increase in VOCs, tons 0.64 tons VOC
1 Assumes a mileage of 5 miles/gallon for vehicles. Gas usage for aircraft was calculated using the EDMS model for aircraft.
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EXECUTIVE SUMMARY 
 
This Biological Assessment (BA) analyzes the potential effects to federally listed threatened and endangered 
species, species proposed for listing, and a candidate species, and their critical habitats, as a result of the 
Army’s proposal to implement actions needed to support growth and realignment at Fort Lewis and Yakima 
Training Center (YTC), Washington. These actions would allow the Army to better meet national security 
and defense requirements, modify the force in accordance with Army Transformation, sustain unit equipment 
and training readiness, and preserve quality of life for soldiers and their families.  
 
Section 7 of the Endangered Species Act (ESA) requires that federal agencies take the necessary steps to 
ensure that actions authorized, funded, or carried out by them do not jeopardize the continued existence of 
listed or proposed species, or result in the destruction or modification of critical habitat of such species. As 
part of this process, federal agencies are required to consult with the U.S. Fish and Wildlife Service (USFWS) 
to determine if a federal action is likely to affect a listed endangered or threatened species. The National 
Oceanic and Atmospheric Administration National Marine Fisheries Service (NMFS) is consulted when 
marine or anadromous fish or mammal species may be affected by the federal action. This BA has been 
prepared as part of the consultation process. In addition, an Essential Fish Habitat (EFH) assessment was 
prepared to comply with the requirements of the Magnuson-Stevens Fishery Conservation and Management 
Act. All federal agencies are required to consult with NMFS on current or proposed actions that could impact 
EFH. 
 
This BA will address the effects of all types of training that could potentially be conducted on Fort Lewis and 
YTC under the proposed action, as well as the effects of the construction of facilities for the new units.  
 
Specifically, the proposed action includes: 
 

• training of three Stryker Brigade Combat Teams (SBCTs) simultaneously with other currently 
stationed major subordinate units at Fort Lewis and YTC, 

• stationing approximately 1,900 additional soldiers associated with existing units and new units, 

• upgrading infrastructure in the cantonment area for the third SBCT and other new units so that it 
meets current standards, 

• updating the Fort Lewis and YTC Area Development Plans to accommodate these defined and 
potential stationing actions, 

• potentially stationing Combat Support Service (CSS) units at Fort Lewis and YTC with up to 1,000 
soldiers, and 

• potentially stationing a medium Combat Aviation Brigade at Fort Lewis and YTC with up to 2,800 
soldiers. 

The proposed action would result in: 
 

• Troop-level Increase of approximately 5,700 soldiers. 
 

• Facility Construction, Renovation, and Demolition projects at Fort Lewis and YTC. 
 

• Increased Live-fire Training and Maneuvers at both Fort Lewis and YTC. 
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Future training activities would occur on Fort Lewis in Pierce and Thurston counties, and on YTC in Kittitas 
and Yakima counties. Fort Lewis is an 86,176-acre (34,874-hectare; [ha]) military reservation located in 
western Washington. Yakima Training Center is a subinstallation of Fort Lewis located in south central 
Washington. It covers approximately 327,242 acres (132,433 ha). Although the vast majority of project 
components and their effects would fall within the boundaries of these two installations, some components 
(e.g., noise from training, air quality emissions, discharges from the Solo Point wastewater treatment plant 
[WWTP]) could extend further and potentially affect listed species in the surrounding areas. 
 
The following species have been addressed in this BA:  
 
Fort Lewis 
Golden paintbrush (Castilleja levisecta, threatened) 
Marsh sandwort (Arenaria paludicola, endangered)  
Water howellia (Howellia aquatilis, threatened)  
Leatherback turtle (Dermochelys coriaceaI, endangered) 
Loggerhead turtle (Caretta caretta, threatened) 
Green turtle (Chelonia mydas, endangered) 
Olive ridley turtle (Lepidochelys olivacea, endangered) 
Coastal/Puget Sound bull trout Distinct Population Segment (Salvelinus confluentus, threatened)  
Puget Sound Chinook salmon Evolutionary Significant Unit (ESU; Oncorhynchus tshawytscha, threatened)  
Puget Sound steelhead salmon ESU (Oncorhyncus mykiss; threatened) 
Georgia Basin bocaccio Distinct Population Segment (Sebastes paucispinus; endangered) 
Georgia Basin yelloweye rockfish Distinct Population Segment (Sebastes ruberrimus; threatened) 
Georgia Basin canary rockfish Distinct Population Segment (Sebastes pinniger; threatened) 
Marbled murrelet (Brachyramphus marmoratus, threatened) 
Northern spotted owl (Strix occidentalis caurina, threatened)  
Canada lynx (Lynx canadensis, threatened) 
Grizzly bear (Ursus arctos horribilis, threatened) 
Gray wolf (Canis lupus, endangered) 
Humpback whale (Megaptera novaeangliae, endangered) 
Southern Resident killer whale (Orcinus orca, endangered) 
Steller sea lion (Eumetopias jubatus, threatened) 
 
Yakima Training Center 
Ute ladies’-tresses (Spiranthes diluvialis, threatened) 
Columbia River bull trout Distinct Population Segment (threatened) 
Upper Columbia River spring-run Chinook salmon ESU (endangered) 
Upper Columbia River steelhead ESU (endangered) 
Mid-Columbia River steelhead ESU (threatened)  
Greater sage-grouse (Centrocercus urophasianus phaios; a candidate for federal listing that receives special 
consideration by YTC) 
Marbled murrelet 
Northern spotted owl  
Canada lynx 
Grizzly bear 
Gray wolf 
 
Fort Lewis Area Species and Findings 
Although Fort Lewis has been surveyed for the golden paintbrush and marsh sandwort, these species are not 
known to occur on Fort Lewis. Therefore, future military training actions would have no effect on them. 
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Water howellia occurs in 22 wetlands on Fort Lewis, with the only other occurrences of the species in the 
Puget Sound lowlands occurring on adjacent McChord Air Force Base. Critical habitat has not been 
designated for this species. The populations on Fort Lewis are located more than 1 mile from proposed 
construction sites. Additionally, they are protected from destructive forms of training by regulations 
prohibiting off-road driving, digging, and other ground-disturbing activities within 164 feet (50 meters) of 
wetlands. Despite increases in training under the proposed action, the existing wetland buffers would be 
adequate to minimize effects to water howellia populations. Therefore, the proposed action may effect, but is 
not likely to adversely affect water howellia on Fort Lewis. No critical habitat has been designated for water 
howellia on Fort Lewis. 
 
Bull trout, Chinook salmon, and steelhead could be found on or near Fort Lewis. Bull trout were historically 
present in the Nisqually River and are occasionally seen foraging in the river. Chinook salmon and steelhead 
use streams on and near Fort Lewis for spawning, rearing, and/or migration, including the Nisqually River 
and Muck Creek. Activities under the proposed action would have the potential to impact fish habitat in these 
streams, as well as in the Puget Sound. Releases from construction sites would be minimized through best 
management practices (BMPs), Stormwater Pollution Prevention Plans (SWPPPs), and spill prevention 
control and countermeasures plans (SPCCPs). Releases from training areas would be minimized through 
protective buffers around streams and wetlands. Increases in discharges from the WWTP would be mitigated 
for through the construction of a new WWTP. Therefore, the proposed action may affect, but is not likely to 
adversely affect bull trout, Chinook salmon, or steelhead or their critical habitat in the vicinity of Fort Lewis.  
 
Bocaccio, yelloweye rockfish, and canary rockfish occur in the Puget Sound adjacent to Fort Lewis. Proposed 
construction and training activities occurring on Fort Lewis under the proposed action would be unlikely to 
have an impact on these rockfish or their habitat. However, population increases associated with stationing 
could impact rockfish by causing an increase in discharges from the Solo Point WWTP, which is already 
close to its design capacity for biological oxygen demand (BOD). Given that low dissolved oxygen is a threat 
to all three rockfish species, increased BOD releases under the proposed action could adversely impact these 
species. The Army proposes to mitigate for these impacts by constructing a new WWTP that will 
accommodate planned population increases while still meeting the more stringent effluent limits required by 
both the 2010 and 2015 permits. Should bocaccio, yelloweye rockfish, or canary rockfish be listed, the 
proposed action may effect, but is not likely to adversely affect these species, provided the new WWTP is 
built. 
 
Marbled murrelets are uncommon near Fort Lewis, but have been observed near Fort Lewis on the Nisqually 
River, and in the Puget Sound near Solo Point. No critical habitat occurs on Fort Lewis or the immediate 
vicinity, and no nesting murrelets have been found on Fort Lewis, despite numerous surveys. Proposed 
training activities could disturb murrelets, although most activities would occur a mile or more from Puget 
Sound and most maximum noise levels would be the same as at present. Murrelet habitat would not be 
physically altered or disturbed by construction or training activities under the proposed action. Increases in 
discharges to Puget Sound from the WWTP would not be large enough to adversely affect marbled murrelets 
or their prey. Thus, the proposed action may affect, but is not likely to adversely affect marbled murrelets 
or their critical habitat.  
 
Northern spotted owls have not been observed on Fort Lewis since surveys for this species began in 1991, 
although it is possible that this species was present on the installation’s forests in the past and could 
potentially inhabit them in the future. Proposed construction activities would occur within or immediately 
adjacent to the cantonment area, or at the edges of already disturbed openings at existing ranges, in areas that 
are not being managed for habitat characteristics suitable for the species. Proposed increases in military 
training are not likely to impact potential habitat and would predominantly occur outside of forested habitats. 
Ground activities would be located sufficient distances from areas that are managed to mimic the structural 
and species-component characteristics of late-successional forests to minimize risks to potential habitat. With 
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existing fire management in place, the risk of forest fires on Fort Lewis would remain low. No spotted owl 
critical habitat is found on Fort Lewis. Effects would be limited to increases in noise and disturbance that 
could potentially reduce the suitability of nearby forests to support owls in the future. Overall, the proposed 
activities may affect, but are not likely to adversely affect this species or its critical habitat. 
 
Canada lynx, gray wolf, and grizzly bear are not known to occur in the vicinity of Fort Lewis, although they 
have been placed on species lists for the region because they may be expected to occur in appropriate habitat 
throughout Washington. There is no evidence that these species utilize habitats on Fort Lewis or in the 
surrounding areas, and it is not reasonably foreseeable that these species would use these areas in the future. 
Therefore, the proposed action would have no effect on Canada lynx, grizzly bears, or gray wolf. 
 
All three listed marine mammals (Southern Resident killer whale, humpback whale, and Steller sea lion) 
occur in the Puget Sound, but utilize the south Puget Sound area near Fort Lewis rarely or only occasionally. 
Critical habitat for the Southern Resident killer whale has been designated in most of Puget Sound, including 
along Fort Lewis. Occasional sightings of Puget Sound pods are made in this area. Humpback whales are 
infrequent visitors to waters near the Nisqually National Wildlife Refuge and are considered an accidental 
migrant to the Puget Sound. Puget Sound is not a high-density Steller sea lion area, with less than 50 lions 
seen each year, and no haulout sites in the vicinity of the project area. Although noise from live-fire training 
and aircraft would increase as a result of the proposed action, these increases would have a limited effect on 
any listed marine mammals in the area. Increased discharges from the WWTP would be mitigated for by the 
construction of a new WWTP. Therefore, the proposed action may affect, but is unlikely to adversely affect 
Southern Resident killer whales or their critical habitat, humpback whales, or Steller sea lions.  
 
The leatherback turtle, loggerhead turtle, green turtle, and olive ridley turtle are very rare in the Pacific 
Northwest, and there are no beaches used for breeding in the region. Although it is possible that one or more 
of these turtles could make their way into the Puget Sound area near Fort Lewis, it is not reasonably 
foreseeable. Therefore, the proposed action would have no effect on listed marine turtles. 
 
YTC Area Species 
The Ute ladies’-tresses is unlikely to be found on YTC or near where training activities would occur. Thus, 
proposed actions would have no effect on this species. 
 
Bull trout, Chinook salmon, and steelhead occur in the Yakima and Columbia rivers adjacent to and 
downstream from YTC. One or more of these species may use the lower reaches of Johnson Creek and other 
streams on YTC, although based on past surveys use is likely infrequent. No suitable spawning or rearing 
habitat has been identified. Hardened stream crossings on streams with potential listed fish habitat would help 
prevent direct impacts to streambeds and any fish that may be present. Proposed training increases under the 
proposed action are likely to contribute to sediment discharges into the habitat of listed fish species in 
Johnson Creek and the Yakima and Columbia rivers. Releases to the Yakima and Columbia rivers would be 
cumulative to those from other sources in the region. Fires and maneuver training would be most likely to 
causes of sedimentation into streams, although buffers between riparian areas and vehicle maneuvers would 
help limit the amount of sediment reaching aquatic habitat. It is expected that the amount of sediment 
reaching listed fish species habitat would be greater than at present. However, new conservation measures to 
minimize fire and transport of sediment, as well as ongoing erosion control practices, would minimize erosion 
and sediment transport off of YTC. With these measures in place, degradation of listed species habitat would 
be minimized, and the proposed action may affect, but is not likely to adversely affect Chinook salmon, 
steelhead trout, or bull trout populations or critical habitat.  
 
YTC provides habitat for one of two populations of greater sage-grouse in Washington. Eighteen known leks 
occur on the installation. Results of monitoring show that the estimated population size continues to show a 
declining trend. Some construction activities would occur within the Sage-Grouse Protection Area, in the 
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footprint of an active range, but would be subject to review by a wildlife biologist to ensure that construction-
related disturbance is minimized and habitat protection maintained. Under the proposed action training 
increases and associated increases in fire risk would have the potential to disturb sage-grouse and result in 
long-term degradation of shrub-steppe habitat on YTC, potentially resulting in adverse effects to sage-grouse 
populations on YTC. The Army has proposed an extensive list of conservation measures to minimize fire risk 
and impacts to sage-grouse and shrub-steppe habitat from proposed training increases. These measures would 
include extensive fire management to contain and minimize the size of fires, and to prevent loss of sage-
grouse habitat to fire. Conservation measures would also include increased sage-grouse management on post 
(such as increasing the size of the Sage-Grouse Protection Area and increasing the amount of habitat 
restoration), as well as regional management to help conserve populations and habitats off-post. These 
measures are intended to preclude the need to list the greater sage-grouse in the future.  
 
Although marbled murrelet and northern spotted owl are listed by the USFWS as occurring on or near YTC, 
the shrub-steppe environments on the installation and in the surrounding areas do not provide suitable habitat 
for these forest-dependent species, and they have not been documented as occurring on the installation. There 
is no critical habitat for either species on the installation or in the immediate vicinity. Therefore, proposed 
military training actions would have no effect on northern spotted owls or marbled murrelets or their critical 
habitat. 
 
Although the Canada lynx, gray wolf, and grizzly bear have been listed by the USFWS as occurring on or 
near YTC, the shrub-steppe environments at YTC and in the surrounding area do not provide suitable habitat 
for these species. None of these species have been documented on the installation, and critical habitat does not 
occur in the region. Therefore, the proposed action would have no effect on Canada lynx, gray wolf, or 
grizzly bears. 
 
Essential Fish Habitat 
EFH species that potentially occur within the project area include three salmon species, four pelagic species, 
and 43 groundfish species. With ongoing and proposed conservation measures in place, activities under the 
proposed action would not adversely affect habitats used by these species on Fort Lewis, in the Puget Sound, 
on YTC, or in aquatic habitats near YTC. Therefore, proposed training activities would not result in a loss of 
freshwater, estuarine, or nearshore habitats valuable as EFH to salmonid, pelagic, or groundfish populations. 
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1.0 INTRODUCTION 

 
1.1 Background 

The Army proposes to implement actions that are needed to support the Army’s recent decisions on growth 
and realignment at Fort Lewis and Yakima Training Center (YTC)1, Washington. These actions would be 
implemented from Fiscal Year (FY) 2010 through 2015 and would allow the Army to achieve a size and 
composition that is better able to meet national security and defense requirements, modify the force in 
accordance with Army Transformation, sustain unit equipment and training readiness, and preserve quality of 
life for the soldiers and their families.  
 
Section 7 of the Endangered Species Act (ESA) requires that federal agencies take the necessary steps to 
ensure that actions authorized, funded, or carried out by them do not jeopardize the continued existence of 
listed or proposed species, or result in the destruction or modification of critical habitat of such species. As 
part of this process, federal agencies are required to consult with the U.S. Fish and Wildlife Service (USFWS) 
to determine if a federal action is likely to affect a listed endangered or threatened species or their critical 
habitat. The National Oceanic and Atmospheric Administration National Marine Fisheries Service (NMFS) is 
consulted when marine or anadromous species may be affected by the federal action. This Biological 
Assessment (BA) has been prepared as part of the consultation process. In addition, an Essential Fish Habitat 
(EFH) assessment has been prepared to comply with the requirements of the Magnuson-Stevens Fishery 
Conservation and Management Act. All federal agencies are required to consult with NMFS on current or 
proposed actions that could impact EFH. 
 
1.2 Purpose and Need for the Proposed Action 

The purpose of the proposed action is to implement the decisions made in the Record of Decision (ROD) for 
the 2007 Army Growth and Force Structure Realignment (Grow-the-Army or GTA) Programmatic 
Environmental Impact Statement (EIS). Fort Lewis must provide for the training, readiness, deployments, 
administrative functions, and soldier and family quality of life elements for those soldiers stationed at or 
slated for stationing at Fort Lewis. These measures reflect the need to balance training readiness with mission 
requirements while allowing the Army to improve soldier and family quality of life and meet other goals 
defined in the ROD for the GTA Programmatic EIS. In addition, the growth of the installation may include 
the stationing of Combat Service Support (CSS) units and a medium Combat Aviation Brigade (CAB). These 
units would support operations at Fort Lewis and YTC. In order to meet the mission needs of the new units 
that would be stationed at Fort Lewis, both installations would be required to support greater training levels 
than at present. 
 
Implementing these requirements would involve constructing new facilities to support additional soldiers and 
their families, upgrading existing training ranges, and constructing new training ranges. Facilities for training, 
garrison operations, and housing are critical for supporting the operations of the new units that would be 
stationed at Fort Lewis, as well as units already at Fort Lewis that are undergoing troop strength increases 
from GTA-directed augmentations. Adequate facilities do not currently exist at Fort Lewis or YTC to 
accommodate the new units.  
 

                                                      
1 On February 1, 2010, Fort Lewis, the Yakima Training Center, and McChord Air Force Base were designated a joint base and 
renamed "Joint Base Lewis-McChord" (JBLM).  Because the BA process began prior to the Consolidation, and earlier BA versions 
used the former installation names, the terms “Fort Lewis,” “Yakima Training Center,” and “YTC” are retained in this document and 
will be used until the BA is completed. 
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1.3 Army Training Strategy and Doctrine 

Current training needs have been shaped by the Army Modular Force and Army Transformation, operational 
experience in Afghanistan and Iraq, and the capabilities of new equipment. Training in the current operational 
environment requires large maneuver or training areas of varying characteristics with complex terrain. The 
Army also has an increased need to conduct urban training operations. Trends toward greater urbanization in 
operational theaters across the globe require the Army to provide security, stability, and counterinsurgency 
operations in populated urban environments. The military’s experiences from Iraq and Afghanistan have 
demonstrated that Special Forces operations, intelligence gathering, and the use of joint multi-service and 
multinational (sister service and coalition) assets are also critical to mission success and defeat of a dispersed 
and poorly defined enemy force. 
 
Training that prepares soldiers for the operational environment is essential to ensuring the success of the 
nation’s strategic defense objectives, national security, and the safety of soldiers. Home stations, such as Fort 
Lewis, must prepare soldiers for operational deployments and missions. This preparation includes live-fire 
mission support and maneuver training. 
 
1.4 Purpose and Need for a Biological Assessment  

In accordance with Section 7 of the federal ESA of 1973, as amended (19 United States Code [U.S.C.] 1536 
[c], 50 Code of Federal Regulations (CFR) 402.14[c]), federal agencies must “insure that any action 
authorized, funded, or carried out by such agency is not likely to jeopardize the continued existence of any 
listed species or result in the destruction or adverse modification of critical habitat of such species.” The 
purpose of the ESA is to provide a means for conserving the ecosystems upon which endangered species and 
threatened species depend, and to provide a program for protecting these species.  
 
Under Section 7 of the ESA, federal agencies are required to consult with the USFWS and/or NMFS 
(collectively the Services) to: 1) determine what species and critical habitats could be affected by the action; 
2) determine what effect the action may have on these species or critical habitats; 3) explore ways to modify 
the action to reduce or remove adverse effects to the species or critical habitats; 4) determine the need to enter 
into formal consultation for listed species or designated critical habitats, or conference for species proposed 
for listing or proposed critical habitats; and 5) explore the design or modification of an action to benefit the 
species.  
 
As part of this process, federal agencies are required to prepare a BA for major federal actions that modify the 
physical environment. Because the proposed training activities have the potential to modify the physical 
environment, this BA was prepared to analyze the potential effects of these activities on federally listed 
threatened and endangered species, and species proposed for listing, and their critical habitats. This BA will 
be used by the Services to facilitate compliance with the requirements of Section 7(c) of the ESA. 
 
The ESA defines an endangered species as a species that is in danger of extinction throughout all or a 
significant portion of its range. A threatened species is defined as any species that is likely to become an 
endangered species within the foreseeable future throughout all or a significant portion of its range. In 
addition to listed species, this BA addresses species that have been proposed for listing as either threatened or 
endangered, but for which a final determination has not been made. Critical habitat is a specific area or type 
of area that is considered to be essential for the survival of a species, as designated by the Services under the 
ESA.  
 
This BA also relates to other rules and regulations that govern listed species: 

• The Fish and Wildlife Conservation Act of 1980 encourages federal agencies to conserve and promote the 
conservation of non-game fish and wildlife species and their habitats.  
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• Executive Order 13186, Responsibilities of Federal Agencies to Protect Migratory Birds, requires that 
federal agencies that have, or are likely to have, a measurable negative effect on migratory birds develop a 
Memorandum of Understanding with the USFWS that will promote the conservation of migratory bird 
populations. If the USFWS determines that migratory birds could be harmed by the proposed off-post 
aviation operations, the Army and USFWS would develop appropriate mitigation.  

• The 2003 National Defense Authorization Act that exempts the military from the incidental taking of 
migratory birds during military readiness activities authorized by the Secretary of Defense or the Secretary 
of the military department concerned. The Armed Forces must confer and cooperate with the USFWS if a 
proposed or ongoing military readiness activity may result in a significant adverse effect on a population of 
a migratory bird species (Federal Register 2007). 

• The Sikes Act authorizes the U.S. Department of Interior to plan, develop, maintain, and coordinate 
programs with state agencies for the conservation and rehabilitation of wildlife, fish, and game on public 
lands. The Sikes Act requires preparation of an Integrated Natural Resources Management Plan (INRMP), 
in cooperation with USFWS and state wildlife agencies, authorizes multipurpose use of resources, ensures 
no net loss of the military mission, and ensures that professionally trained natural resource management 
and law enforcement personnel manage conservation activities (16 USC 670e-2). 

• Army guidance on implementing the requirements of the ESA is provided in Army Regulation 200-1 
(Environmental Quality – Environmental Protection and Enhancement). This regulation discusses the 
Army’s primary ESA requirements, including conserving listed species, not jeopardizing listed species, not 
taking listed species, consulting with the Services, and conducting BAs for major activities.  

• Procedures for the protection of state and federally listed species, candidate species, species of concern, 
and designated critical habitat are provided in Fort Lewis Regulation (FL Reg) 420-5 (Federally Listed 
Endangered, Threatened, and Candidate Species). This regulation covers compliance with the ESA. 

 
The intent of this BA is to: 

• Evaluate the effects of the proposed training on listed species, species proposed for listing, and/or their 
critical habitat that are known to be, or could be present within the project area. 

• Determine the need for consultation and conference with the Services. 

• Meet the requirements of the ESA and the National Environmental Policy Act (NEPA). 

• As applicable, outline conservation measures to minimize or eliminate effects to listed species associated 
with the proposed action. 

 
1.4.1 Consultation and Selection of Species 

The consultation process is designed to assist federal agencies in complying with the ESA. Authority of 
consultation has been delegated by the Secretaries of the Interior or Commerce to the Directors of the USFWS 
and NMFS. The consultation process involves several phases. During informal consultation, the Army (or its 
consultant) obtains a list of threatened, endangered, and proposed species and critical habitat that could 
potentially be affected by the proposed action from the appropriate regional USFWS and NMFS websites. 
 
The Army then prepares a BA, which describes the project, describes the biology of listed and proposed 
species, and analyzes the potential effects of the proposed project on these species. The BA also determines 
whether there is likely to be an effect (either beneficial or adverse) on any listed or proposed species or 
critical habitat. If the BA determines that the proposed action may affect, but is not likely to adversely affect 
these species or critical habitat, the Army will request concurrence from the Services. Consultation is 
complete if a concurrence letter is obtained from the Services. 
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If modifications to the project cannot be made and the proposed action is likely to adversely affect listed or 
proposed species or critical habitat, if there are undetermined effects, or if the Army’s determination of not 
likely to adversely affect does not have written concurrence from the Services, the Army will initiate formal 
Section 7 consultation. Formal consultations determine whether a proposed agency action is likely to 
jeopardize the continued existence of a listed or proposed species (jeopardy), or destroy or adversely modify 
critical habitat (adverse modification). A formal conference would be required if the action agency determines 
that an action may likely jeopardize the continued existence of a proposed species. Formal consultations also 
determine the amount and extent of anticipated incidental take in an incidental take statement.  
 
When formal consultation is requested by the agency, the Services prepare and issue a Biological Opinion 
(BO), which completes the consultation. Using information provided in the BA, the Services present an 
opinion in the BO: 1) “likely to jeopardize the continued existence of a listed species or result in the 
destruction or adverse modification of critical habitat” (a jeopardy biological opinion), or 2) “not likely to 
jeopardize the continued existence of a listed species or result in the destruction or adverse modification of 
critical habitat” (a no jeopardy biological opinion). A jeopardy opinion must include reasonable and prudent 
alternatives, if any, to the project that would avoid jeopardy. A Biological Opinion may include discretionary 
conservation recommendations, which are steps the respective agency believes could be taken to further 
minimize potential effects to listed or proposed species and critical habitat. 
 
Lists of endangered and threatened species, candidate species, and species proposed for listing that potentially 
occur within Thurston and Pierce counties (in which Fort Lewis is located) and within Yakima and Kittitas 
counties (in which YTC is located), were retrieved from the USFWS website (updated versions of these lists 
are provided in Appendix C; U.S. Fish and Wildlife Service 2009a, b). For marine fish and mammals, lists of 
threatened and endangered species, species proposed for listing, and critical habitat were obtained from the 
NMFS Northwest Regional Office web page (see Appendix C; National Marine Fisheries Service 2009a). 
These species are listed in Table 1-1. 
 
According to the USFWS, nine listed species may occur on Fort Lewis: golden paintbrush (Castilleja 
levisecta; threatened); marsh sandwort (Arenaria paludicola, endangered); water howellia (Howellia 
aquatilis, threatened); marbled murrelet (Brachyramphus marmoratus, threatened); northern spotted owl 
(Strix occidentalis caurina, threatened); Canada lynx (Lynx canadensis; threatened); gray wolf (Canis lupus, 
endangered); grizzly bear (Ursus arctos horribilis, threatened); and the Coastal/Puget Sound Distinct 
Population Segment (DPS) of bull trout (Salvelinus confluentus, threatened). The USFWS uses the DPS 
system for the purposes of listing, delisting, and reclassifying vertebrates. This system is based on the 
Evolutionary Significant Unit (ESU) system established by NMFS for salmonid populations.  It is unlikely 
that golden paintbrush, marsh sandwort, Canada lynx, gray wolf, or grizzly bear would be found on Fort 
Lewis. 
 
According to the USFWS, seven listed species may occur within the vicinity of YTC: Ute ladies’-tresses 
(Spiranthes diluvialis, threatened); marbled murrelet (threatened); northern spotted owl (threatened); 
Columbia River DPS of bull trout (threatened); Canada lynx (threatened); gray wolf (endangered); and grizzly 
bear (threatened). Although Ute ladies’-tresses, bull trout, grizzly bear, Canada lynx, gray wolf, marbled 
murrelet, and northern spotted owl are listed by USFWS as potentially occurring in either Kittitas or Yakima 
counties, it is unlikely that these species would be found on YTC. The greater sage-grouse, a federal 
candidate species afforded special protection on YTC, is discussed in this BA. Candidate species are species 
whose listing as threatened or endangered is warranted, but precluded by other higher priority listing 
activities. Since discussion of candidate species is not required under ESA, no other candidate species are 
considered. 
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A list of endangered and threatened marine species (including anadromous fish species), and species proposed 
for listing that may potentially occur within the project area, was obtained from the NMFS website (Appendix 
C; National Marine Fisheries Service 2009a). These species are listed in Table 1-1.  
 

TABLE 1-1 
Species Evaluated in this Biological Assessment 

Species Scientific Name Federal 
Status 

Critical 
Habitat 

Occurrence on 
Installation1 

PLANTS 
Golden paintbrush Castilleja levisecta T No No 
Marsh sandwort Arenaria paludicola E No No 
Ute ladies’-tresses Spiranthes diluvialis T No No 
Water howellia Howellia aquatilis T No Fort Lewis 

FISH 
Bull trout Salvelinus confluentus    

Coastal-Puget Sound DPS T Yes2 No 
Columbia River DPS T Yes2 No 

Chinook salmon Oncorhyncus tshawytscha    
     Puget Sound ESU T Yes2 Fort Lewis 
 Upper Columbia River Spring-Run ESU E Yes2 No 
Steelhead Oncorhyncus mykiss    
      Puget Sound ESU T No No 
 Upper Columbia River ESU E Yes2 No 
 Middle Columbia River ESU T Yes2 No 
Bocaccio (Georgia Basin DPS) Sebastes paucispinus E No No 
Yelloweye rockfish  
(Georgia Basin DPS) 

Sebastes ruberrimus T No No 

Canary rockfish (Georgia Basin DPS) Sebastes pinniger T No No 
REPTILES AND AMPHIBIANS 

Leatherback turtle Dermochelys coriacea E Yes3 No 
Loggerhead turtle Caretta caretta T No No 
Green turtle Chelonia mydas E Yes3 No 
Olive ridley turtle Lepidochelys olivacea E No No 

BIRDS 
Marbled murrelet Brachyramphus marmoratus T Yes2 No 
Northern spotted owl Strix occidentalis caurina T Yes2 No 
Greater sage-grouse4 Centrocercus urophasianus C No YTC 

MAMMALS 
Canada lynx Lynx canadensis T Yes3 No 
Gray wolf Canis lupus E Yes3 No 
Grizzly bear Ursus arctos horribilis T No No 
Killer whale  Orcinus orca E Yes2 No 
Humpback whale Megaptera novaeangliae E No No 
Steller (=northern) sea lion Eumetopias jubatas T Yes3 No 
E = Endangered; T = Threatened; PE = Proposed for listing as Endangered; PT = Proposed for listing as Threatened; and C = 
Candidate. 
1 Species that are not known to occur on either installation may still have the potential to be affected by activities on the 
installations. 
2 Critical habitat does not occur on either installation, but does occur within the action area of the proposed project. 
3 Critical habitat has been designated for the species, but does not occur within the project area. 
4 Although only a candidate for listing, the greater sage-grouse has been included because it is afforded special protection on YTC.
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According to the NMFS website, the BA must address the potential effects of proposed Fort Lewis activities  
on the Puget Sound Chinook salmon (Oncorhynchus tshawytscha; threatened) ESU; Puget Sound steelhead 
(O. mykiss; threatened); the Georgia Basin DPS of bocaccio (Sebastes paucispinus; endangered), the Georgia 
Basin DPS of yelloweye rockfish (Sebastes ruberrimus; threatened), and the Georgia Basin DPS of canary 
rockfish (Sebastes pinniger; threatened). The BA also must address the potential effects of proposed YTC 
activities on the Upper Columbia River spring-run Chinook salmon (endangered), Upper Columbia River 
steelhead (endangered), and Mid-Columbia River steelhead (threatened) ESUs. The term ESU is used by 
NMFS to refer to any distinct group of salmon populations, and to further clarify the meaning of subspecies 
under the ESA. Each salmonid species under the jurisdiction of NMFS is divided into several ESUs for the 
purposes of management, protection, and listing under the ESA. Leatherback turtle (Dermochelys coriacea; 
endangered), loggerhead turtle (Caretta caretta; threatened), green turtle (Chelonia mydas; endangered), olive 
ridley turtle (Lepidochelys olivacea; endangered), Steller sea lion (Eumetopias jubatus; threatened), Southern 
Resident killer whale (Orcinus orca; endangered), and humpback whale (Megaptera novaeangliae; 
endangered) are listed by NMFS and could be found near Fort Lewis, but are rare in the South Puget Sound 
and the chance of encountering one during ongoing or proposed military training activities is very low.  
 
1.5 Purpose and Need for the Essential Fish Habitat Assessment 

Information on EFH is provided in Chapter 6. In 1976, Congress passed into law what is currently known as 
the Magnuson-Stevens Fishery Conservation and Management Act. This law authorized the U.S. to manage 
its fishery resources to a distance of 200 miles (322 kilometers [km]) off the coast. Under this law, all federal 
agencies are required to consult with NMFS on all actions or proposed actions that are permitted, funded, or 
undertaken by the agency and that may adversely affect EFH. Essential fish habitat is defined by Congress as 
“waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity.” For the 
purpose of interpreting the definition of EFH, “waters” include aquatic areas and their associated physical, 
chemical, and biological properties; “substrate” includes sediment underlying the waters; “necessary” refers 
to the habitat required to support a sustainable fishery and to manage the species’ contribution to a healthy 
ecosystem; and “spawning, breeding, feeding, or growth to maturity” covers all habitat types utilized by a 
species throughout its life cycle. 
 
There are four components of an EFH consultation: 
 
1. Notification – the federal agency (in this case, the Army) provides notification of an activity that “may 

adversely affect” EFH to NMFS; 
 
2. EFH Assessment – the federal agency provides a description of the proposed action, an analysis, and 

effects determination to NMFS; 
 
3. Conservation Recommendations – NMFS is required to provide EFH conservation and enhancement 

recommendations to the federal agency for actions that may adversely affect EFH. In turn, NMFS will 
discuss EFH conservation recommendations with the federal agency and provide these recommendations 
to the federal agency, pursuant to section 305(b)(4)(A) of the Magnuson-Stevens Fishery Conservation 
and Management Act; and 

 
4. Federal Agency Response – the federal agency provides written responses to NMFS and the appropriate 

Council within 30 days after receiving the conservation recommendations. 
 
The objective of the EFH assessment is to describe potential adverse effects of ongoing and future military 
training activities on areas designated as EFH for the federally managed fisheries of the Pacific Coast. In 
addition, this assessment will include conservation measures proposed to avoid, minimize, or otherwise offset 
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potential adverse effects resulting from the proposed action in the designated EFH. The EFH assessment is 
provided in Chapter 6. 
 
The scope and requirements of EFH and ESA consultations differ in that an EFH consultation is required for 
listed and non-listed, federally managed fishery species, while an ESA consultation only addresses federally 
listed species, and species proposed for listing, within the action area. 
 
For the Pacific Coast (excluding Alaska), the Pacific Fishery Management Council (Pacific Council) manages 
federal fisheries for Washington, Oregon, Idaho, and California under three Fishery Management Plans. 
These Fishery Management Plans are the Pacific Coast Groundfish Management Plan (82 species), the 
Coastal Pelagic Species Fishery Management Plan (5 species), and the Pacific Coast Salmon Plan (3 species: 
Chinook, coho (Oncorhynchus kisutch), and Puget Sound pink salmon (Oncorhynchus gorbuscha). 
 
All three salmon species overseen by the Pacific Council are reviewed in the EFH assessment. For the Pacific 
Coast salmon fishery, EFH includes those waters and substrates that are necessary for salmon production, and 
that are capable of supporting a long-term, sustainable salmon fishery and salmon contributions to a healthy 
ecosystem. To achieve this level of production, EFH includes all streams, lakes, ponds, wetlands, and other 
viable water bodies that are accessible to salmon, as well as most of the habitat that was historically accessible 
(excluding areas upstream of longstanding naturally impassable barriers) in Washington, Oregon, Idaho, and 
California. In estuarine and marine areas, salmon EFH extends out from the nearshore and tidal submerged 
environments within state territorial waters, to the full extent of the Exclusive Economic Zone offshore of 
Washington, Oregon, and California, north of Point Conception (Pacific Fishery Management Council 1999). 
 
A total of four flatfish, of the 82 managed groundfish species that may occur within the area surrounding the 
Nisqually Reach, are reviewed in the EFH assessment. According to the composite EFHs of these four flatfish 
species, at least one stage of each species’ life history utilizes the upriver extent of saltwater intrusion in rivers 
such as the Nisqually River (Pacific Fishery Management Council 1998). 
 
Pelagic species occupy deeper ocean waters and are not included in this EFH. 
 
1.6 Document Organization 

Chapter 2 of this BA provides a description of the action area and the current conditions. Chapter 3 provides a 
description of the proposed action. Chapter 4 provides the methodology used to develop this BA. Chapter 5 
includes background information and an analysis of the effects of the proposed action on the species 
addressed by this BA. Chapter 6 includes the EFH assessment. Appendix A provides a list of acronyms and 
abbreviations. Appendix B includes Fort Lewis Regulation 420-5. Appendix C includes species lists from 
USFWS and NMFS.  
 
1.7 Relationship to Other Ongoing Consultation 

The proposed action (discussed in more detail in Chapter 3 of this BA) entails an increase in the military 
strength at Fort Lewis, and in the on-post population. These increases will result in an increase in the influent 
loading at the Solo Point Wastewater Treatment Plant (WWTP), owned and operated by Fort Lewis, and 
therefore effluent discharges in the Puget Sound, which is used by several listed anadromous and marine 
species. The potential effects of increased discharges from the Solo Point WWTP on listed species have been 
addressed in a separate Biological Evaluation (BE), and subsequent addendum, associated with the reissuance 
of the National Pollution Discharge Elimination System (NPDES) Permit for the treatment plant (collectively 
referred to as the BE; U.S. Environmental Protection Agency 2009, U.S. Environmental Protection Agency 
2010). The effects analysis presented in this BA utilizes information presented in that BE, as well as the 
addendum prepared in response to a request for additional information by NMFS. In particular, this BA 
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references information presented in toxicity analyses in the BE. This BA assumes that the general chemical 
and physical makeup of WWTP discharges would be similar to what is analyzed in the BE. However, the 
amount of effluent released would increase, and the amount of dilution would likely be reduced. The USFWS 
has written a Biological Opinion stating that the NPDES renewal would not directly or adversely modify 
designated bull trout critical habitat, and would not result in incidental take of bull trout (U.S. Fish and 
Wildlife Service 2010a). Fort Lewis is in ongoing formal consultation with NMFS about potential adverse 
effects to listed marine fish species and critical habitat, and to EFH, associated with the proposed NPDES 
permit reissuance. Provided the effluent under the proposed action meets the limits imposed by the NPDES 
permit, the findings of the BE should apply to this BA as well. 
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2.0 PROJECT LOCATION AND CURRENT CONDITIONS 

The primary action area for the proposed project is the area within the Fort Lewis and YTC installation 
boundaries. This area is described in Sections 2.1 and 2.2 below, and visually represented in many of the 
figures found in this chapter. The vast majority of project components and their effects fall within this action 
area. However, some components of the project could extend outside of the installation boundaries and 
potentially affect listed species in the surrounding areas, if present. These components include noise 
(associated with artillery and aircraft), air quality emissions (associated with training activities and 
commuting), activities with the potential to result in sedimentation into streams (which could affect 
downstream habitats off the installations), discharges from the Solo Point WWTP, and activities with the 
potential to cause fires (which could travel outside the installation boundaries). For project components that 
extend off the installations, the effects analyses provided in Chapter 5 will more specifically document the 
area of potential effect. 
 
2.1 Fort Lewis 

2.1.1 General Description 

Fort Lewis is an 86,176-acre (34,874-hectare [ha]) military reservation located in western Washington, in 
Pierce and Thurston counties, approximately 35 miles (56 km) south of Seattle and 7 miles (11 km) northeast 
of Olympia (Figure 2-1). It is bordered on the north by McChord Air Force Base (AFB) and suburban and 
commercial development; on the east and south by rural areas, forested land, and several small communities; 
and on the west by Puget Sound, the Nisqually Indian Reservation, and rural areas that surround Olympia 
(CH2M HILL 1994). 
 
Fort Lewis lies in an upland glacial plain at the southern end of the Puget Sound lowland, and is typified by 
flat, gently rolling terrain. The elevation throughout most of the installation ranges between 250 and 400 feet 
(76 to 122 meters [m]) above sea level. However, topography varies from sea level at Puget Sound, to 567 
feet (173 m) in the extreme southwest portion of Fort Lewis at the Rainier Training Area. 
 
The surface water resources at Fort Lewis include rivers, streams, lakes, wetlands, and marine areas. There 
are four major source water drainage basins: the Nisqually River, Sequalitchew Creek (including American 
Lake), Deschutes River, and Chambers Creek basins (by means of Clover Creek, which drains into it). 
Approximately 56 percent of Fort Lewis (48,500 acres [19,628 ha]) falls within the Nisqually River Basin. 
Because of the gentle topography and generally permeable soils, surface water runoff is very low, with few 
perennial streams, and poorly defined surface water sub-basins. Approximately 5 percent (4,500 acres [1,821 
ha]) of Fort Lewis can be classified as wetlands, including emergent marshes, scrub-shrub swamps, and 
forested wetlands. 
 
Soils on Fort Lewis are predominantly composed of excessively drained, gravelly, sandy loams that are up to 
2 feet (61 centimeters [cm]) thick. A soil survey of the Puget Sound lowlands, including Fort Lewis, identifies 
a predominance of glacial deposits, such as till and outwash (Zulauf 1979, Pringle 1990). Soils on the 
installation have been formed from these parent materials since they were deposited around 13,500 years ago, 
through physical disintegration and chemical decomposition of material exposed to the weather. Because soil 
fertility is low to moderate within the area, the agricultural potential is very limited. 
 

2.1.2 Population and Military Strength 

The current military strength (as of FY 2009) at Fort Lewis is 31,350. The on-post resident population of 
military personnel and military dependents is approximately 24,500. Approximately 57,000 military 
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personnel assigned to Fort Lewis and family members live off post in nearby communities. It is estimated that 
54 percent live in Pierce County, 45 percent live in Thurston County, and 1 percent live in other counties. The 
civilian workforce at Fort Lewis includes approximately 11,000 people, who live off-post in Pierce, Thurston, 
King, and other counties.  
 
The total estimated Fort Lewis-related population (civilian and military, including families) in FY 2009 was 
approximately 104,000 (26,500 civilian, 77,500 military; Piek 2009). The total population of Pierce and 
Thurston counties was 1,050,700 in April 2008 (Washington Office of Financial Management 2008). 
 

2.1.3 Facilities 

Training Areas (TAs). Training areas on Fort Lewis include forest, wetland, prairie, brush, and marine 
environments, and cover approximately 75,570 acres (30,600 ha; Department of the Army 2007a). They 
consist of ranges, impact areas, drop zones, and maneuver areas (Figure 2-2), and are used 325 days per year, 
and support military training. The TAs include direct and indirect fire ranges to support weapons 
qualification, artillery and mortar firing, and other live fire training requirements. There are 80 firing ranges 
that support weapons qualification activities, which are located in four impact areas on Fort Lewis. 
Additionally, TAs include ammunition storage areas, urban combat areas, landing strips, and amphibious 
training sites. They are available for off-road vehicle movement, gunnery practice, digging (vehicle positions 
and foxholes), unit assembly areas, and unit deployment exercises. Dense forest covering much of the 
installation is ideal for light infantry maneuvers, which are primarily conducted on foot. Open areas in 
grassland habitats provide adequate space for vehicle maneuver training.  
 
Cantonment Area. The cantonment area (see Figure 2-2) is the developed portion of the installation. It 
serves as the center for most activities on Fort Lewis apart from field training. Land uses in the cantonment 
area include family and troop housing, administrative uses, commercial uses (e.g., shops and medical 
services), industrial uses (maintenance, logistics, and transportation), and open space maintained as green 
belts and recreational use areas. Gray Army Airfield (GAAF) supports rotary- and fixed-wing aircraft 
operations. The airfield consists of a 6,125-foot (1,867-m) runway, aircraft hangers, airfield operations 
facilities, and a simulator facility. In FY 2008, there was approximately 18.1 million square feet of building 
space at Fort Lewis (Waehling 2009). Of the approximately 4,000 buildings on the installation, about half are 
used for housing (Department of the Army 2007b).  
 
Stormwater from the cantonment area is conveyed through surface water drainage systems to Puget Sound 
and other surface waters. Most flow passes under Sequalitchew Creek in culverts and then continues in a 
constructed storm drainage channel that discharges to the Puget Sound near the Solo Point WWTP at the 
northwest corner of the installation. Stormwater from commercial and industrial portions of the cantonment 
area is routed through oil/water separators before being released into wetlands or the constructed conveyance 
channel to the Puget Sound. Stormwater from motor pools is routed through oil/water separators and 
discharged to the sanitary sewer system for further treatment. 
 

2.1.4 Roads and Stream Crossings 

Roads. Fort Lewis supports an extensive network of paved and unpaved roads (Figure 2-3). The majority of 
these roads are unpaved roads in training areas, with paved roads concentrated in the cantonment area. The 
paved roadway system consists of primary roadways or arterials; secondary roadways or collectors, which 
distribute traffic between local streets and primary roadways; and tertiary roadways or local streets, which 
provide direct access to properties, primarily in residential neighborhoods (The Transpo Group, Inc. 2008). 
The Combat Vehicle Trail is a series of paved roads that have been reinforced to withstand the weight of 
combat vehicles. These roads run around the edges of the main post area and then head into the North Fort. 
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Road systems are classified on a five-point scale that describes their level of development (Table 2-1). This 
classification system is used to define established roads on the installation. These roads are mapped and 
maintained as Geographic Information System (GIS) layers for use in environmental coordination and other 
planning activities. Although some maintenance of roads does occur, it does not occur regularly or 
extensively.  

 
TABLE 2-1 

Road Classifications 

Road Classification Description 
MIL-CLASS 1 and 2 All-weather, hardened, or improved surfaces; range from state highways to gravel roads. 

MIL-CLASS 3 
Secondary roads within range areas that have been upgraded to a width of 14 feet (4 m), 
with a minimum 10 inches (25 centimeters) of crushed rock. 

MIL-CLASS 4 
Secondary roads that are seasonally accessible; width varies from single-lane to multiple-
lane. 

MIL-CLASS 5 
Faint trails in the landscape where a few vehicles pass, or similar to MIL-CLASS 4 roads 
but found on steep slopes; road surfaces consist of natural soil and vegetation. 

 
Drainage features, such as culverts, fords, drainage ditches, and water turnouts are associated with MIL-
CLASS 1 through 3 roads. Use of MIL-CLASS 4 and 5 roads can lead to rutting and erosion during wet 
weather. 
 
Stream Crossings. Stream crossing locations on Fort Lewis are shown in Figure 2-2. All ten of these stream 
crossings are on Muck Creek, and all are hardened to minimize vehicle impacts. Figure 2-4 shows an example 
of a hardened crossing on Fort Lewis. Hardened crossings are maintained on an as-needed basis, primarily by 
extending the hardened approaches if water is pooling outside the crossing and re-graveling approaches that 
are becoming rutted. Based on observations on use of stream crossings at Fort Lewis, most stream fording 
involves five to ten vehicles at any one time. Use of stream crossings is sporadic. 
 
2.2 Yakima Training Center 

2.2.1 General Description 

The YTC, a subinstallation of Fort Lewis, is located in south central Washington, in Kittitas and Yakima 
counties (Figure 2-5). The installation, which covers approximately 327,242 acres (132,433 ha), is 3 miles (5 
km) northeast of the city of Yakima, 13 miles (21 km) southeast of the city of Ellensburg, and adjacent to and 
west of the Columbia River. Yakima Training Center is bounded on the north by Interstate 90 and Badger 
Pocket and on the east by the Columbia River. The southern boundary is south of Yakima Ridge, and most of 
the western boundary follows Interstate 82. 
 
YTC is located in the rain shadow of the Cascade Range and can be described as open country with shrub-
steppe-covered rolling hills and flats. Thin bands of trees and shrubs occur in the bottoms of canyons and 
along creeks. Rock outcrops, talus slopes, and cliffs are visible along the ridge tops, canyon walls, steep hills, 
and drainages. Land uses adjacent to YTC include rangeland, agriculture, urban uses, and state and federal 
wildlife and recreation areas. 
 
All watersheds on YTC drain into one of two major basins: the Columbia River basin to the east, or the 
Yakima River basin to the west. The surface water resources at YTC include streams, seeps, springs, and 
ponds. Five of approximately 19 man-made ponds on YTC are artificially maintained, four to support fire 
fighting activities and wildlife habitat, and one for recreation. Major streams flowing into the Columbia River 
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Figure 2-4. Hardened Stream Crossing at Fort Lewis 
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include Alkali, Corral Canyon, Hanson, Sourdough, and Johnson creeks. Many of the tributaries to the 
Columbia River discharge via subsurface flow when stream flows are low, particularly during the summer. 
Lmumma Creek flows year-round into the Yakima River. While several other streams have perennial flow in 
their upper reaches within YTC, they become intermittent or dry in their lower reaches on the installation. 
These include Selah, Middle Canyon, and Cold creeks. The remaining surface water drainages on YTC are 
intermittent and do not flow in the summer. 
 
The dry environment of YTC limits wetland areas to the immediate vicinity of perennial streams, seeps, and 
springs. A total of 204 seeps and springs are known to occur within YTC, many associated with wetlands or 
riparian areas. Wetland vegetation primarily consists of cattails (Typha spp.), rushes (Juncus spp.), and sedges 
(Carex spp.), with occasional patches of scrub-shrub vegetation such as willows (Salix spp.). Many wetland 
and riparian areas have been disturbed by past land use practices including grazing. 
 
The U.S. Department of Agriculture Natural Resources Conservation Service (USDANRCS) completed a soil 
survey of YTC in cooperation with the U.S. Department of the Army (USDANRCS 2006). A total of four 
major groupings of soils, comprised of 215 soil types, have been found within the installation. Soils at YTC 
formed in a variety of parent materials, including glacial outwash, loess, residuum, alluvium, and basaltic 
colluvium, and are found at several landscape positions, such as ridgetops, benches, and hill slopes. Soils are 
mostly shallow, light, silt loams. They are characteristic of arid to semiarid climates and are fragile and easily 
eroded. There are some major areas of bottomland or alluvial soils, primarily along the eastern boundary near 
the Columbia River and in the cantonment area. 
 

2.2.2 Population and Military Strength 

A total of 124 active duty military personnel are employed at YTC, and are accompanied by approximately 
188 family members. The civilian work force at YTC totals 320 (Department of the Army 2008a), and 
associated family members are estimated at 832. Therefore, the total population associated with YTC is 
approximately 1,144. Because YTC does not have on-post housing for military personnel, the entire 
population associated with the installation resides off-post in the surrounding communities. The total 
population in Kittitas and Yakima counties was 275,300 in April 2008 (Washington Office of Financial 
Management 2008). YTC has approximately 2,500 barracks spaces that are available to temporarily house 
soldiers during training exercises (Morey 2008). 
 

2.2.3 Facilities 

Yakima Training Center provides training facilities, logistical support, and operational live-fire training, 
primarily for units stationed out of Fort Lewis. The terrain at YTC is well suited for desert and 
hill/submountainous area training.  
 
The cantonment area of YTC is very small (approximately 1,700 acres), with the remainder of the installation 
consisting of training areas (Figure 2-6). A total of 77 permanent structures occur within the cantonment area 
(Department of the Army 1999). Additionally, Vagabond Army Helipad, used for rotary-wing aircraft, is 
located in the cantonment area. Training facilities at YTC include the Central Impact Area (CIA) and a Multi-
Purpose Range Complex (MPRC) that provides state-of-the-art live-fire training for infantry, tanks, aircraft, 
and helicopters (ENSR 1998b). There are 26 developed ranges at YTC (Pacific Northwest National 
Laboratory 2006). The training facilities support a wide range of gunnery and maneuver training, and include 
maneuver corridors, impact areas, ranges, drop zones, and bivouac areas. 
 
The stormwater drainage system serving the cantonment area at YTC consists of three detention basins, 
several oil/water separators, and open ditches. The drainage system discharges into an intermittent stream that 
then enters the Yakima River, downstream of Selah Creek. Because of the low hydraulic gradient of vegetated 
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channels of the drainage systems and long distances to receiving waters, storm drainage does not have 
significant effects on the Yakima River. 
 

2.2.4 Roads and Stream Crossings 

Roads. Like Fort Lewis, YTC supports an extensive network of paved and unpaved roads, the majority of 
which are unpaved roads in training areas (Figure 2-7). Roads are defined and classified according to the 
MIL-CLASS system presented in Table 2-1. Roads at YTC are mapped and maintained as a spatial database 
for use in environmental coordination and other planning activities. The data set is periodically reviewed and 
updated to capture new roads that develop over time (e.g., new MIL-CLASS 4 and 5 roads). Because of the 
large number of roads on the installation and the large land area they cover, regular maintenance addresses 
only the most frequently used roads, as well as roads that have been identified as needing specific 
maintenance to improve their functionality and/or prevent impacts to surrounding resources.  
 
The ROD for the EIS to station mechanized or armored combat forces (Department of the Army 1994), 
required YTC to upgrade 300 miles of existing roads, realign poorly located roads, and to continue erosion 
control efforts. YTC has completed these road upgrades, has relocated roads that were previously located in 
riparian areas, and has closed and rehabilitated deteriorated or poorly located roads. Additionally, numerous 
erosion control features have been installed. As stated in the Cultural and Natural Resources Management 
Plan (CNRMP; YTC Environment and Natural Resources Division 2002), road upgrades are part of ongoing 
management for soil, vegetation, water quality, and other resources. Management actions identified in the 
CNRMP include (but are not limited to) upgrading heavily used unimproved roads and bivouac areas, as well 
as other established roads; performing road maintenance on unimproved roads following large maneuver 
events; and continuing closures of steep roads, roads adjacent to streams, non-maintained roads, and other 
unnecessary roads that are potential sources of fine sediment into streams.  
 
Stream Crossings. There are 679 stream crossing features on the installation, which predominantly consist of 
culverts. Most crossing features have been installed at intermittent or seasonal drainages, as opposed to 
perennial streams. During the planning process for these projects, appropriate permitting actions were taken to 
ensure proper design criteria were applied, including requirements for fish passage. For concrete ford features 
specifically designed for fish passage, a low flow “trough” was included in the design to support fish passage 
during low-flow conditions. General observations during low flow conditions indicate that concentrated flow 
does occur within the troughs as designed. The Army has no information on how frequently stream crossings 
are used. 
 
Out of the stream crossings on YTC, 25 occur on fish-bearing streams (Alkali, Hanson, Johnson, and 
Lmumma creeks), as shown in Figure 2-6. Many of the roads crossing these four fish-bearing streams have 
been improved with one of five types of erosional control: concrete slab fords, cable concrete block fords, 
geocell fords, vented fords with a small single or multiple culverts, and vented fords with a large open-bottom 
arch culvert (YTC Environment and Natural Resources Division 2009a). However, eight crossings have not 
been improved, one of which was recently identified for removal as a crossing based on site conditions. 
Pictures showing examples of these stream crossings are provided in Figures 2-8 through 2-12. In a recent 
inventory of stream crossings on fish-bearing streams, one was identified as likely to act as a fish passage 
barrier (YTC Environment and Natural Resources Division 2009a). This steel culvert occurs outside the YTC 
boundary, and is clogged with a large rock and debris. None of the stream crossings on YTC were identified 
as acting as fish passage barriers, although four were identified as needing some maintenance.  
 
2.3 Military Mission  

The military mission is to operate a state-of-the-art power projection and sustainment platform for warfighters 
by providing them with superior training support and infrastructure; support the transformation of 1st Corps 
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   Figure 2-8. Example Concrete Slab Ford at Yakima Training Center 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       
 
 
   Figure 2-9. Example Cable Concrete Block Ford at Yakima Training Center
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 Figure 2-10. Example Vented Fords with Multiple Culverts at Yakima Training  
Center 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
      Figure 2-11. Example Vented Ford with a Large Open Bottom Arch Culvert at 
     Yakima Training Center



2-15 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       
 
 
     Figure 2-12. Example Unimproved Stream Crossing at Yakima Training Center 
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and Fort Lewis; support the well-being of its soldiers, civilians, retirees, and their families; and demonstrate 
leadership and innovation in environmental stewardship. 
 
Fort Lewis is the home of 1st Corps, whose primary focus is the Pacific Rim. As a result, 1st Corps has a close, 
ongoing relationship with Pacific Command. The principal Fort Lewis maneuver units are Stryker Brigade 
Combat Teams (SBCTs). 
 
The Army is currently involved in a worldwide reorganization to meet the needs of combatant commanders, 
and to make the Army more strategically responsive and dominant at every point along the spectrum of 
military operations. This restructuring will support the global war on terrorism and ongoing military needs. 
As a result of Army restructuring, which began in 2002, Fort Lewis and YTC have been tasked with 
supporting the training needs of several units that have, or are in the process of, relocating to Fort Lewis.  
 
2.4 Current Military Training at Fort Lewis and YTC 

The major types of training that currently occur at Fort Lewis and YTC are discussed in the sections that 
follow. These types of training will be ongoing, regardless of whether the proposed action (discussed in 
Chapter 3) is implemented.  
 

2.4.1 Maneuver Training 

Maneuver training is a critical component of the SBCT collective training plan. At present, three SBCTs are 
stationed at Fort Lewis, although only one or two SBCTs have been training at a time since the stationing of 
the third SBCT in 2007. Large-scale maneuver training events (battalion and brigade levels) are often the 
capstone training exercises that are used to test and certify units for operational deployments abroad. Field 
training exercises emphasize maneuver training using Stryker vehicles; however, other wheeled vehicles are 
used during the exercises as well. During maneuver training, vehicles travel on improved and unimproved 
roads, as well as off-road. Additionally, other activities can occur during maneuver training exercises, 
including dismounted training, bivouac activities, urban combat training, refueling, rearming, and digging 
(individual and vehicle positions). Some of the components of maneuver training are discussed in more detail 
in later sections. 
 
Vehicle maneuvers typically occur in large open areas. Most driving during maneuver training is on existing 
roads. On YTC, most of the available training lands are suitable for vehicle maneuvers. On Fort Lewis, 
primary maneuver areas are located on grasslands, which provide open habitat for these activities. Based on 
the land use designations described in Section 2.6, off-road maneuver training is not authorized in certain 
areas on the installations. Fort Lewis Regulation 420-5 restricts vehicle travel on Fort Lewis to established 
roads within 164-foot (50-m) buffers around all wetlands on the installation, and restricts water crossings by 
vehicles to authorized fords. On YTC, vehicles are not authorized in riparian buffers along streams (discussed 
in more detail in Section 2.6.2). Ford locations at Fort Lewis are shown in Figure 2-2, and ford locations at 
YTC are shown in Figure 2-6. A typical stream crossing at Fort Lewis is shown in Figure 2-4, and example 
stream crossings at YTC are shown in Figures 2-8 through 2-12.  
 
At present, the maximum amount of SBCT off-road vehicle training that occurs annually is approximately 
156,000 off-road miles (251,058 km) on Fort Lewis and 370,000 miles (595,457 km) on YTC. Tables 2-2 and 
2-3 summarize maneuver miles on paved and unpaved roads by the SBCTs.  
 
In addition to training by the SBCTs, National Guard units utilize YTC for large-scale maneuver training 
events once a year. These events last for a 2- to 3-week period, and involve the use of heavy mechanized 
forces. National Guard units also train at Fort Lewis, but use tracked vehicles on a very limited basis. 
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Table 2-2 
Current SBCT Mileage Levels on Fort Lewis 

 

Vehicle Type 
Miles on  

MIL-CLASS  
1, 2, and 3 Roads 

Miles on  
MIL-CLASS  
4 and 5 Roads 

Off-Road Miles Total Miles 

Strykers  1,000,000  84,000  66,000  1,150,000 
HMMWVs1  903,000  75,000  60,000  1,038,000 
Medium Weight 
Trucks 452,000  38,000  30,000 520,000 

Combined  2,360,000  197,000  156,000  2,710,000 
1 HMMWV = High Mobility Multipurpose Wheeled Vehicle 

 
 

Table 2-3 
Current SBCT Mileage Levels on Yakima Training Center 

 

Vehicle Type 
Miles on  

MIL-CLASS  
1, 2, and 3 Roads 

Miles on  
MIL-CLASS  
4 and 5 Roads 

Off-Road Miles Total Miles 

Strykers  410,000  200,000  160,000  770,000 
HMWWVs  370,000  180,000  140,000  690,000 
Medium Weight 
Trucks 190,000 90,000 69,000 350,000 

Combined  970,000  470,000  370,000  1,810,000 
 
 

2.4.2 Weapons Qualification and Gunnery Training 

All live fire military training occurs at established firing ranges. On Fort Lewis, the effects of ammunition are 
concentrated at four impact areas (Figure 2-2): the North Impact Area (small arms only, with 14 firing 
ranges), the Central Impact Area (small arms only, with 48 separately scheduled ranges), the Artillery Impact 
Area (AIA; with 13 separately scheduled small arms and live fire maneuver/combined arms live fire exercise 
ranges; also serves 37 artillery firing points), and the South Impact Area (with eight separately scheduled 
small arms and live fire maneuver/combined arms live fire exercise ranges and one mortar firing point). The 
vast majority of artillery training at Fort Lewis occurs to the north and east of the AIA, in training areas 3, 4, 
5, 6, and 12, with rounds fired into the AIA. Ranges on Fort Lewis are used for artillery training on a daily or 
near-daily basis.  
 
On YTC, firing ranges are located in the MPRC, adjacent to ground maneuver corridors, in the Multi-Purpose 
Training Range (MPTR), in and other portions of the installation (Figure 2-6). The effects of ammunition are 
concentrated at the Central Impact Area, Range 7 Impact Area, Range 10 Impact Area, and the Range 14 
Impact Area. The majority of field artillery training occurs in TA 16, with rounds fired into the CIA. The 
frequency and intensity of artillery training varies depending on when units are scheduled to train at YTC, 
which may be dictated by such factors as training schedules at Fort Lewis and deployment schedules. During 
periods of heavy training, numerous ranges on YTC may be in use simultaneously on a daily basis. Between 
training events, ranges may receive little to no use.  
 
Fire risk and fire management are discussed in more detail in Section 2.5. 
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2.4.3 Aviation Training 

On Fort Lewis, aviation training involves predominantly rotary-wing aircraft (helicopters), but some fixed-
wing aircraft and unmanned aerial vehicles (UAVs) as well. Most rotary-wing operations, including the CAB, 
operate out of GAAF, and most fixed-wing operations operate out of McChord AFB, located adjacent to Fort 
Lewis. The only defined flight corridors at Fort Lewis are associated with take-off and landing at GAAF. 
These flight paths extend to the west and south of the airfield. Otherwise, helicopters can fly anywhere in Fort 
Lewis airspace, subject to the restrictions to protect bald eagles listed in Fort Lewis Regulation 420-5 (see 
Table 2-4). Off-post aviation activities are limited to traveling to and from YTC (approximately once a 
month), which does not follow a prescribed flight path but involves “flying friendly” at altitudes well above 
2,000 feet Above Ground Level (AGL). Additionally, the Army is currently in consultation with the agencies 
for proposed off-post training along routes in Washington and Oregon, and in a low-level training area in 
Washington.  
 
Aviation training activities that utilize the Fort Lewis airspace include artillery and mortar firing from 
helicopters, close air support, joint air-ground training, aircraft reconnaissance, parachute drops and low 
altitude parachute extraction system operations, field and assault airstrip operations, helicopter air-to-air 
combat training, aviation unit field training exercises from a ground base in a training area, and UAV 
operations. Helicopter training occurs during daytime and nighttime hours, and includes low level flying. 
 
The majority of fixed-wing aircraft support activities conducted at Fort Lewis involve troop transport 
missions, transport of very important persons, operational support airlift, or low-level flights over the various 
drop zones for airborne training. 
 
On YTC, aviation training involves predominantly rotary-wing aircraft (helicopters), fixed-wing aircraft, and 
UAVs. The UAVs operate within the installation boundaries, and must remain at least 2.4 miles (3.9 km) 
from the boundary of YTC. They have a preferred flight altitude of 10,000 to 13,000 feet (3,050 to 3,960 km), 
and are especially quiet to avoid detection. The only defined flight corridor on YTC is associated with take-
off and landing at Vagabond Army Heliport. This flight path extends northeast of the heliport. Otherwise, 
helicopters can fly anywhere in YTC airspace, subject to the restrictions to protect bald eagles and sage-
grouse listed in Fort Lewis Regulations 420-5 (see Table 2-5). Off-post aviation activities are limited to 
traveling to and from Fort Lewis, as well use of the Yakima Air Terminal in Yakima. Travel between 
installation by aviation units occurs approximately once per month, and when aviation units are visiting YTC, 
they use the Yakima Air Terminal for various purposes. 
 
Aviation training activities that utilize the YTC airspace include close air support, joint anti-armor training, 
aircraft reconnaissance, field and assault airstrip operations, helicopter air-to-air combat training, aviation unit 
field training exercises from a ground base in a training area, and UAV operations. Helicopter training occurs 
during daytime and nighttime hours, and includes low level flying. 
 

2.4.4 Mechanical Digging 

Various excavation activities take place during training exercises. Earth moving is required for excavation of 
vehicle positions; berming for fire bases, tactical operation centers, and hasty one-man, two-man, and crew-
served weapons systems; and construction of integrated trenches for laying pipeline. At Fort Lewis, 
excavations are refilled and reseeded, with the exception of individual fighting positions, which are refilled 
but not reseeded. At YTC, individual fighting positions are refilled, and if multiple excavations occur in the 
same location they are reseeded. 
 
On both Fort Lewis and YTC, digging activities are not authorized in certain areas to protect natural and 
cultural resources, as discussed in Sections 2.6.1 and 2.6.2. In addition, units are encouraged to excavate in 
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areas where ground-disturbance has occurred previously. The dig permit process requires trainers to obtain a 
permit prior to conducting digging activities. This process helps prevent excavations from occurring in 
environmentally sensitive areas. 
 
At present, a total of approximately 5 acres are impacted annually by digging at Fort Lewis, and 
approximately 50 acres are impacted annually by digging at YTC. This acreage consists largely of areas 
where past ground-disturbing activities have taken place and soil and vegetation have been repeatedly 
disturbed in the past. After digging exercises are completed, most excavations are refilled and reseeded to 
encourage revegetation of the site. 
 

2.4.5 Bivouacking and Assembly Areas 

Some aspects of training require soldiers, vehicles, and equipment to gather in one area. For example, training 
exercises may require tactical assembly areas, temporary arming and refueling facilities, or bivouac sites for 
establishing command and control areas. Because of the concentrated activity, bivouacking is not authorized 
in certain locations, as indicated in Sections 2.6.1 and 2.6.2. On Fort Lewis, bivouacking occurs in most 
training areas, with large units usually directed to the most disturbed locations. On YTC, bivouacking is 
limited to the bivouac locations shown in Figure 2-6. 
 

2.4.6 Urban Combat Training 

During urban combat training, units take part in exercises that mimic conflict scenarios in urban settings and 
Forward Operating Bases, including urban unrest and operations other than war. Urban combat training 
occurs in special training facilities on Fort Lewis and YTC that mimic urban settings. On Fort Lewis, these 
facilities include the Leschi Town Combined Arms Collective Training Facility, the Regenburg/Al-Regen 
site, and temporary shanty towns emplaced in maneuver areas. These urban combat sites are generally used 
daily. At YTC, urban combat training takes place at a Shoot House and Urban Assault Course (SHUAC). The 
Shoot House is located at Range 24 and the Urban Assault Course is located at Range 25. Training activities 
that take place at the SHUAC include use of small arms, pyrotechnics such as flares and smoke devices, 
explosives for live breaches, tactical and non-tactical vehicles, and occasionally helicopters. The frequency 
and intensity of urban combat training is similar to the description of live-fire training in Section 2.4.2. When 
units come to YTC for training, they use urban combat training facilities extensively, with scheduled use of 
YTC by troops dependent on deployment schedules and other factors. 
 

2.4.7 Pyrotechnics and Tracers 

Use of these incendiary devices is minimal. Some use of tracers is required for nighttime firing. Pyrotechnics 
are occasionally used for scenarios involving perimeter defense during battery and battalion training.  
 

2.4.8 Amphibious Operations 

Waterborne operations occur at the Nisqually River, Sequalitchew Lake, Lewis Lake, and Solo Point (see 
Figure 2-2) on Fort Lewis. In addition, Chambers Lake is available for dismounted waterborne operations 
only, while American Lake is used for paratrooper training. 
 
The Solo Point Amphibious Site is used for over-the-shore and diving operations, engineer bridging, small 
boat operations, infantry beach assault, and as a ground base for water drops (parachuting) into Puget Sound. 
Diving entails day and night surface swims, to a maximum depth of 110 feet (33.5 meters). Bridging 
activities, carried out by engineering units, entail construction of floating bridges to assist in amphibious and 
military operations. Specific activities involve launching bridge bays into a water body, and then maneuvering 
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them together, using bridge erection boats, to assemble a consolidated bridge or raft. Infantry beach assault 
consists of landing boats, hiding boats, conducting a mission, retrieving boats, and returning to Solo Point. 
 
Restrictions on training at Solo point, as listed in Fort Lewis Regulation 420-5, include limiting off-loading 
and deployment of floating bridges and support vessels to the existing boat ramp between March 1 and June 
30 each year; prohibiting deployment from the native beach and alteration of native beach material; limiting 
near-shore activities on each of the 8 days of launch activity training scheduled between March 1 and June 30 
to 3 hours or less; and prohibiting driving on the native beach substrate between March 1 and June 30. The 
intent of this timing restriction is to avoid impacting near-shore migration of salmon fry. 
 
Amphibious sites at Sequalitchew Lake and Lewis Lake are used for vehicle swimming, engineer bridging, 
and rafting operations. Underwater pipe is installed in Sequalitchew Lake. During vehicle swims, vehicles are 
only authorized to enter and exit the water at prepared beaches. A bridge site at the Nisqually River is used for 
engineer bridging and rafting operations. Vehicle water crossings are only authorized at designated fording 
locations. Although there is a designated fording site on the Nisqually River, it has not been used in at least 5 
years, and it is not anticipated to be used between now and 2015. The preferred water crossing location is 
Sequalitchew Lake, with Lewis Lake also used. 
 
Water drops from aircraft occur at the American Lake Drop Zone and the Puget Sound Drop Zone. Water 
drops entail use of inflatable, motorized boats to clear the drop area and retrieve paratroopers from the water. 
Helicopters used during drops fly at approximately 1,000 feet (305 meters) above the drop zone, at a speed of 
less than 12 miles per hour (19 km per hour). 
 
Amphibious training at YTC consists of river crossing activities on leased land along the Columbia River. 
Activities consist of fixed, floating, and rafting operations. These activities must be planned in coordination 
with the Grant County Public Utility District, Washington State Department of Energy, and Washington 
Department of Fish and Wildlife (WDFW), and only occur during July through November. Training activity 
is limited to 10 days per training event, and the total amount of training does not exceed 120 days per year. 
 

2.4.9 Smoke Training 

Smoke obscurant training involves that use of smoke generating equipment and munitions that are designed to 
produce smoke, including grenades, smoke pots, artillery shells, and mortars. This type of training presently 
occurs very infrequently at Fort Lewis and YTC. 
 
Smoke generators produce fog oil smoke to visually obscure troops and equipment, and graphite flake smoke 
to prevent detection by infrared. A typical training exercise with these generators normally lasts from 2 to 4 
hours, with fog oil smoke generated the entire time, and graphite flake smoke generated for a small portion of 
the time. Smoke generators may generate smoke from fixed locations or during mobile operations, and the 
smoke may cover up to several hundred acres. Smoke producing munitions produce white and colored smoke 
for screening troops and communicating during combat maneuvers. Use of these munitions is typically 
incorporated into larger training exercises.  
 
Fort Lewis Regulation 350-30 includes restrictions on training with smoke. These restrictions include buffers 
to prevent smoke from entering the cantonment area or crossing the boundary of either installation. 
Furthermore, there are annual limits on smoke usage, which were developed to protect human health, wildlife, 
air quality, and other resources (see ENSR 1999, ENSR 2001). At YTC, additional restrictions pertain to 
buffer distances and maximum numbers of munitions released from a single source.  
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2.5 Fire Risk and Fire Management 

2.5.1 Fort Lewis 

The risk of fire at Fort Lewis depends on several factors, including weather conditions; fuel availability 
(vegetation); frequency, type, and intensity of military training activities; and location in relation to fire 
suppression resources (i.e., water and fire fighting personnel). The combination of climate (relatively mild) 
and vegetation at Fort Lewis contribute to a low to moderate fire danger at the installation for the majority of 
the year. For most of the year, precipitation maintains a high-moisture content in the installation’s vegetation 
and reduces its ability to burn. However, the warmer, drier summer months (between June and October) can 
create a high fire danger (Department of the Army 2001). 
 
From 1988 to 2000, the Fort Lewis Forestry Section conducted 1,492 fire runs (responses to fires), with a 
high of 156 runs in one year and a low of 76 in another year. The sizes of these wildfires ranged from 
campfire size to 160 acres; however, most were small in size (Department of the Army 2000). Between 2001 
and 2008, the Forestry Section conducted 615 fire runs, with a high of 149 runs in one year, and a low of 19 
in another year. The total number of acres burned by wildfires during these years was 7,861 acres (3,181 ha). 
However, acreages were not reported for fires less than 1 acre in size or for every fire that occurred in the 
AIA because these fires are allowed to burn for safety reasons (e.g., unexploded ordnance concerns) and to 
reduce fire intensity in the AIA in future years. The sizes of the reported fires occurring between 2001 and 
2008 ranged from less than 1 acre (0.4 ha) to 650 acres (260 ha), though most were 10 acres (4 ha) or less in 
size. Although 2008 experienced the greatest number of reported acres burned (3,487 acres [1,411 ha]) during 
the past 8 years, it should be noted that 2008 was the only year for which wildfires in the AIA were 
consistently reported. Wildfires in the AIA accounted for approximately 2,145 acres (868 ha) of the 3,487 
acres (1,411 ha) burned during 2008, including the 650-acre (260-ha) wildfire noted above (Leeper 2009). 
Although data on past fires are lacking, there is no indication that more than a few very small fires (a few 
acres or less) have burned off post. In the past 5 years, the only recorded fire burning off Fort Lewis property 
was a small fire that burned onto Weyerhaeuser inholdings in July of 2006 (Derrickson 2010). However, this 
fire did not go beyond the installation boundary shown in the figures provided in this BA. 
 
Approximately 80 percent of the fires on Fort Lewis are a result of military training exercises and result from 
the use of pyrotechnics and tracers and ignitions from campfires and vehicles. Such fires vary in size and 
location, but are predominately small and limited to impact areas where gunnery training is conducted 
(Department of the Army 2007c). On Fort Lewis, the effects of ammunition are concentrated at the four 
impact areas. The remaining 20 percent of fires on Fort Lewis are caused by activities other than training and 
typically occur in the cantonment area. In forests on the installation, numerous small fires occur annually and 
are extinguished quickly, with an annual burned area of less than 500 acres (200 ha); (Department of the 
Army 2007b). 
 
While wildfire suppression is a management approach used over most of the installation, many accidental 
ignitions in prairie habitats on Fort Lewis are allowed to burn. In the AIA, ignitions caused by exploding 
shells occur regularly. These fires are not extinguished and burn approximately 2,470 to 3,000 acres (1,000 to 
1,200 ha) of predominantly prairie habitat annually (Department of the Army 2007c). 
 

The Forestry Section establishes a fire danger level at the installation depending on the climate and fuel 
moisture conditions (Department of the Army 2005a). With the exception of within the AIA, including 
Ranges 52 through 79 and Mortar Points 1 through 14, seasonal fire hazards on Fort Lewis (between June 1 
and October 31) restrict the use of tracers and other potentially incendiary ammunition (Department of the 
Army 2000, 2006a). Fire hazard levels are posted daily, with the following associated restrictions to ignition 
sources: 
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• Level I – Tracers, pyrotechnics, troop fires, and smoking are authorized. 

• Level II – Pyrotechnics, troop fires, and smoking allowed on roads, gravels, or other cleared surfaces (no 
tracers). 

• Level III – Pyrotechnics, troop fires, and tracers prohibited. Smoking is allowed on roads, gravels, or 
specially prepared areas free of flammable materials (Department of the Army 2006b). 

 

Although most wildfires occurring on Fort Lewis are suppressed, no fire suppression activities occur within 
the AIA, the South Small Arms Impact Area, the buffer zone in between these areas, or other areas of known 
explosive contamination. These fires are monitored to ensure no catastrophic events develop. On occasion, 
burning out from firebreaks ahead of the fires in these areas is conducted. To reduce the risk of wildfires 
occurring and spreading in TAs, early detection, firebreaks, and prescribed burning for fuels reduction are 
used. Early detection is usually made by military troops or people with area access permits, and fires are 
reported to the Fort Lewis Fire Department dispatcher, Fort Lewis Fire Alarm Central, Range Control, or 
nearby municipal fire departments (Department of the Army 2000, 2007b). Firebreaks are located along the 
perimeter of the installation, around the AIA, and around some of the ranges in the AIA. Firebreaks are 
maintained on an as-needed basis. 
 

2.5.2 Yakima Training Center 

On YTC, most fires are started by military training activities (both ground-based and from helicopters), 
including live-fire exercises, use of tracer rounds, explosive ordinance, and some aspects of maneuver 
training. These fires primarily start on existing ranges in the CIA and dud areas. While most fires are 
contained in these areas, there is a risk of a fire escaping and burning training areas, as well as areas 
surrounding the installation. 
 
Wildfires have burned an average of approximately 9,000 acres (3,600 ha) annually for the past 25 years; 
however, annual burn acreages are highly variable and have ranged from 50 acres (20 ha) in 1991 to 
63,296 acres (25,600 ha) in 1996 (this figure includes approximately 15,000 acres [6,100 ha] that burned off-
post). High fire loss years have occurred in the last 25 years. These include 1984 (27,921 acres [11,300 ha]), 
1987 (28,070 acres [11,360 ha), of which approximately 4,011 acres [1,600 ha] burned off-post), 1996, and 
2003 (34,827 acres [14,100 ha], of which 146 acres [59 ha] burned off-post). Large fire loss years appear to 
be cyclical; during most years, between 1,500 and 6,000 acres (600 and 2,400 ha) are burned (Department of 
the Army 2002, McDonald 2009). 
 
The risk of fire on YTC depends on several factors, including: 

• Weather conditions (both seasonal weather and weather at the time of ignition). Fire risk at YTC is very 
responsive to the combined effects of fuel loading and moisture, temperature, humidity, and wind speed. 
Generally, the most extreme conditions occur between mid-day and early evening due to higher 
temperatures, lower humidity, and irregular afternoon winds. 

• The frequency, intensity, and type of military training exercises. Pyrotechnic devices and tracers have 
been shown to be the most likely to ignite fires on the installation. 

• The specific locations in which fires are ignited, including vegetation, terrain, and fuel loadings. On YTC, 
the shrub-steppe communities consist of fuel types ranging from 1- to 10-hour fuels. These are light fuels 
that are easily ignited and burn rapidly due to their small diameter (less than 0.5 inch [1.3 cm]). As a 
result, fire spreads quickly. In areas of higher disturbance, such as repeated fires and mechanical 
disturbance, native species have been largely out-competed by nonnative species like cheatgrass. This 
shift in plant communities has resulted in the development of a more fire-prone system. 
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• Level of response and capability of fire suppression resources to effectively attack and contain fires 
quickly (Department of the Army 2002, Nissen and Melcher 2004). 

Since the large-scale fire in 1996, the cumulative average of burned areas at YTC has declined due to 
enhancements of fire management policy related to pre-suppression and suppression activities, 
implementation of a risk assessment, improved suppression resources, and improved personnel training. 
These activities and resources are described in the following sections. According to available data, through 
1996, a cumulative average of approximately 11,335 acres (4,587 ha) burned annually due to fires originating 
at YTC; from 1997 through 2008, this cumulative average annual acreage decreased to approximately 
8,866 acres (3,588 ha) (McDonald 2009). 
 
It is YTC’s policy to suppress all wildfires on the installation, with the exceptions of those that occur in 
impact or dud areas and those that occur within the limits of established ranges where prior management 
actions have been implemented to contain fires, such as pre-burn areas. Fires occurring in impact areas are 
only suppressed when they threaten to escape the impact area boundary, and are only suppressed via aerial 
assets. However, ground suppression personnel are allowed to conduct operations along the outer perimeters 
of impact areas. 
 
YTC has a current mutual aid agreement with all local upper valley fire department jurisdictions and Hanford 
Fire to assist with wildfire suppression requirements (ground and aerial), as well as structural fires. With this 
mutual aid agreement, YTC has more than 15 separate Fire Protection Districts and Municipalities that can be 
called upon during emergency operations (McDonald 2009). 
 
YTC has adopted a Fire Risk Management Assessment to evaluate the risk of starting uncontrolled fires from 
training activities during the fire danger season (May 15 through October 31). This assessment calculates fire 
risk at YTC based on values assigned to four areas: 

• fire danger rating, 

• military activity (i.e., the types of munitions and/or pyrotechnic devices intended for use on a given day), 

• the availability and locations of fire fighting assets, and 

• special considerations (e.g., status of pre-burn activities, proximity to sage-grouse habitat, time of day of 
the proposed training). 

The fire danger rating is determined by the YTC Range Division staff, based on meteorological information 
collected from a weather station located near Range Control. When the risk becomes too high, military 
training is curtailed or postponed until the risk of uncontrolled fire is reduced. 

In addition, due to the severity and extent of the 1996 fire, YTC has developed a Pre-Incident Plan for the 
CIA and MPRC, which prescribes a series of actions to be followed to contain fires within a pre-determined 
fire management boundary. This plan also sets forth an annual prescribed burn plan (Nissen and Melcher 
2004). 

YTC conducts annual maintenance of 189 miles (304 km) of firebreaks to ensure fuel breaks are strategically 
located to compartmentalize fires, particularly in areas where fire hazards are high (such as along the CIA 
boundary) and along the installation boundary. Figure 2-13 shows the location of firebreaks currently 
maintained on YTC. The majority are maintained by residual herbicides that maintain bare ground. 
Herbicides are applied either using rotor wing aircraft at a height of 15 feet (4.6 meters) above the ground 
surface or using ground equipment. Herbicide applications occur in the fall or spring, depending on predicted 
soil moisture. Additionally, firebreaks may be prepared with mechanical equipment such as a motor grader, 
and periodic mechanical maintenance of these firebreaks is required every 4 to 5 years. Mechanical control of 
plants is done on firebreaks where sensitive plants may be found, off-post drift may occur on roadways or 
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vehicles, water erosion has occurred, and where vehicle traffic breaks down the chemical barrier in the soil 
(Figure 2-13). Mechanical maintenance is done using motor graders or angle blade bulldozers. 

Additionally, YTC conducts prescribed burning in areas where fires tend to recur due to training activities, 
and in areas with a potential for fire escape. Prescribed burns are implemented in late spring through late 
summer, depending on the objectives of the burn. (Nissen and Melcher 2004). 

 
2.6 Land Use Designations 

Fort Lewis and YTC have training land designations that indicate the types of activities that are authorized in 
various locations. These land use designations would be applicable to training by any new units stationed at 
Fort Lewis/YTC in the next 5 years.  
 

2.6.1 Fort Lewis 

Portions of Fort Lewis have been designated as Controlled Use Areas (CUAs), in which certain land use 
activities are restricted either seasonally or year-round. Most CUAs are environmentally sensitive areas in 
which land use restrictions are necessary to protect natural resources. In some cases, restrictions are 
associated with regulatory compliance (e.g., bald eagle nest and roost site buffers), and in other cases, 
restrictions have been put in place to prevent additional future restrictions on training (e.g., areas of high 
quality prairie that provide habitat for candidate species). Figure 2-14 shows the locations of CUAs on Fort 
Lewis. Areas designated as CUAs include wetlands and streams and their associated buffers, cultural sites, 
areas previously designated as Research Natural Areas, buffers for listed species, and environmental hazards 
such as landfills. Because identification of cultural sites is a violation of federal law, these CUAs are not 
shown in Figure 2-14. 
 
There are four restriction levels for CUAs, each of which corresponds to a different color on the map: 
 
1. Red – Access is prohibited; a safety and/or human health risk is present. 
2. Orange – Digging, bivouacking, assembly areas, and/or off-road vehicle activities are not authorized. 

Dismounted activities are allowed. 
3. Yellow – No digging or bivouacking authorized. (Currently, there are no yellow CUAs on Fort Lewis) 
4. Blue – No digging authorized. (Currently, there are no blue CUAs on Fort Lewis) 
 

2.6.2 Yakima Training Center 

Yakima Training Center is divided into five land use zones that identify allowable military training activities 
and acceptable levels of impact to resources (Figure 2-15). These land use designations maximize military 
training opportunities while simultaneously safeguarding resources. 
 
Zone 1 (Land Bank). This zone, covering approximately 10,000 acres (4,050 ha), is managed for significant 
and sensitive natural and/or cultural resources (e.g., wetlands, riparian areas, archeological sites). Most forms 
of training, including all tracked and wheeled vehicle use, digging, and bivouacking, are prohibited. 
Protection and restoration of these sites are primary objectives. 
 
Zone 2 (Conservation). This zone, covering approximately 44,320 acres (17,935 ha), is the Sage-grouse 
Protection Area. Most forms of training are permitted within areas in this zone, but are highly controlled. The 
Sage-Grouse Management Plan provides a detailed description of protection and management measures that 
apply to these areas (Livingston 1998). Digging and bivouacking activities are not permitted within this zone. 
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Army rest/rotation training regimes and restoration or rehabilitation activities are designed to maintain or 
enhance these areas. 
 
Zone 3 (General Use). This zone, covering approximately 245,915 acres (99,520 ha), includes the MPRC, 
MPTR, cantonment area, and all the primary training and vehicle maneuver areas. With the exception of the 
cantonment area and portions of the MPRC and MPTR, all forms of training are permitted, including 
bivouacking and digging, as long as surface water quality, soil stabilization, and potential long-term habitat 
reservoirs are maintained. 
 
Zone 4 (High Use). This zone, covering approximately 7,740 acres (3,130 ha), accommodates heavy use and 
high-impact activities, such as Brigade Support Areas and gravel pits. Reclamation or remediation activities 
are used to ensure protection of soil and water resources. 
 
Zone 5 (Impact Areas). This zone, covering approximately 19,125 acres (7,740 ha), includes impact and dud 
areas and the Selah Airstrip. Due to unexploded ordnance in impact and dud areas, these sites are off limits. 
Given the hazardous nature of these areas, on-the-ground management of these sites is not feasible beyond 
protection of soil and water resources. However, these sites are included in remotely sensed data collection 
efforts, including satellite imagery and aerial photographs. 
 
Stream buffers are included in the Zone 1 land use designation. Stream buffers apply to the mainstem 
drainages where perennial water is typically found, as well as some secondary and tertiary drainages where 
surface water or other resources require protection from land use buffers. Based on the mapped stream buffers 
shown on Figure 2-15, Zone 1 areas extend a minimum of 50 meters on each side of the stream channel, but 
may be much wider in riparian areas where additional protection is warranted. Although not all riparian 
buffers are Siber staked (i.e., marked with Siber stakes to prevent entry by vehicles), the areas that are readily 
accessible by vehicles have been marked to prevent unauthorized uses in these areas. Digging is prohibited 
within 328 feet (100 meters) of drainages (wet or dry), as stated in the YTC Training Unit Standard Operation 
Procedure (SOP). 
 
2.7 Regulations and Management Pertaining to Listed Species and Greater Sage-Grouse 

2.7.1 Regulations 

Army regulations that involve restrictions on training for the protection of listed species are listed in Tables 2-
4 and 2-5. These regulations will continue to be in place, regardless of whether the proposed action is 
implemented. The primary regulation for protecting endangered, threatened, and candidate species, species of 
concern, and the habitat components necessary to support them is Fort Lewis Regulation 420-5, which has 
been provided as Appendix B. 
  
On Fort Lewis, Protection measures for water howellia involve analyzing proposed construction, 
management, and recreation activities for their potential to impact populations, and restricting or avoiding 
certain activities, as appropriate. Protection measures for Chinook salmon and bull trout include restrictions 
associated with Nisqually River crossings and Solo Point amphibious operations. At YTC protection 
measures for sage-grouse include seasonal restrictions on various training activities in and near sage-grouse 
leks, and in the sage-grouse protection area.  
 
There is no set enforcement program for FL Reg 420-5; however, during monitoring and other field activities 
environmental staff observe how the units train and note and report any violations. For the most part, 
environmental awareness education and daily pre-training briefings are used to alert soldiers to 
environmentally sensitive areas and associated restrictions. Soldiers are provided with maps (environmental 
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coordination maps at Fort Lewis and land-use zone maps at YTC) for use in the field that identify these areas. 
Many areas with restrictions are also marked with Seibert (Siber) stakes and/or signs (Figures 2-16 and 2-17). 
  

TABLE 2-4 
Summary of Protection and Conservation Measures on Fort Lewis 

Species Measures 

Water howellia 

• No digging, bivouacking, assembly areas, or off-road vehicle activities authorized within 164 
feet (50 m) of wetlands (Wetland CUA designation, FL Reg 420-5 and 200-1). 

• Locate assembly areas at least 328 feet (100 m) away from wetlands (FL Reg 200-1). 
• Locate hazardous material storage areas at least 328 feet (100 m) from wetlands (FL Reg 200-1). 
• Conduct refueling activities only at established refueling sites at least 328 feet (100 m) away 

from water bodies (FL Reg 200-1). 
• Prepare spill contingency plans for field training events; have the plan available and appropriate 

spill response supplies, tools, and equipment on site (FL Reg 200-1). 
• Locate smoke generators (point of smoke generation) at least 656 feet (200 m) from wetlands 

(FL Reg 350-30). 

Salmonids 

• No digging, bivouacking, assembly areas, or off-road vehicle activities authorized within 165 
feet (50 m) of streams (CUA designation, FL Reg 420-5, and 200-1). 

• Vehicles must cross streams only at approved designated hardened crossing sites (FL Reg 200-
1). 

• Locate smoke generators at least 656 feet (200 m) from water bodies (FL Reg 350-30). 
• Locate assembly areas at least 328 feet (100 m) away from all water bodies; select areas that do 

not drain into water bodies (FL Reg 200-1). 
• Conduct refueling activities only at established refueling sites at least 328 feet (100 m) away 

from water bodies; avoid drainage into water bodies (FL Reg 200-1). 
• Locate hazardous materials storage areas at least 328 feet (100 m) from water bodies (FL Reg 

200-1). 
• Prepare spill contingency plans for field training events; have the plan available and appropriate 

spill response supplies, tools, and equipment on site (FL Reg 200-1). 
• Time river crossings at the Nisqually River crossing site to avoid spawning activities within the 

river; the Environmental Division must review and approve proposed river crossing activities 
(FL Reg 420-5; Note: River crossing activities do not currently occur on the Nisqually River). 

• Limit off-loading and deployment of floating bridge bays and support vessels at Solo Point 
between March 1 and June 30 to the existing boat ramp (FL Reg 420-5). 

• Do not deploy from the native beach, alter the native beach material at Solo Point, or drive on the 
native beach substrate between March 1 and June 30 (FL Reg 420-5). 

• During the 8 days of launch training activity scheduled between March and July of each year, 
limit nearshore activity to 3 hours each day (FL Reg 420-5). 

Sources: Fort Lewis Regulation 420-5 (Department of the Army 2004a), Fort Lewis Regulation 200-1 (Department of the Army 2004b), and Fort 
Lewis Regulation 350-30 (Department of the Army 2004c). 

 
 

2.7.1 Additional Management for Listed Species and Greater Sage-Grouse 

Endangered Species Management Plans (ESMPs) have been prepared for Chinook salmon, steelhead trout, 
bull trout, water howellia, and greater sage-grouse. The management objectives of these ESMPs are focused 
on the protection and enhancement of these listed species. Species addressed in FL Reg 420-5 are monitored 
at varying frequencies, as warranted. Other management activities include habitat restoration projects and 
invasive species removal. Ongoing management for particular listed species is discussed in more detail in the 
species background sections in Chapter 5.  
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TABLE 2-5 
Summary of Protection and Conservation Measures on Yakima Training Center 

Species Measures 

Bald eagle 

• During aircraft flights along the Hanson Creek Route (between coordinates GG190875 and 
GG280842) between December 8 and March 24, maintain a minimum flight level of 300 feet (91 
m) above ground level (FL Reg 420-5). 

• During aircraft flights along the Hanson Creek Route (between coordinates GG190875 and 
GG280842) between December 8 and March 24, maintain a 0.6-mile (1-km) buffer to the north 
and south of Hanson Creek Road, with traffic moving west remaining 0.6 mile (1 km) north of 
Hanson Creek road (FL Reg 420-5). 

• During aircraft flights along the Columbia River Route (coordinates KB830 and KB690) 
maintain one-way traffic, with a minimum 0.6-mile (1-km) buffer to the west of the railroad 
right-of-way along the Columbia River (FL Reg 420-5). 

• Do not engage in river crossing exercises at the Priest Rapids Reservoir between December 8 
and March 24 (FL Reg 420-5). 

• Install and maintain tree protectors on roost trees to prevent beaver damage (Department of the 
Army 1997a). 

• Continue implementing YTC Wildland Fire Management Plan (Department of the Army 
1997a). 

• Do not travel off of established roads in the Hanson Creek riparian zones (FL Reg 420-5). 
• Prohibit military vehicle traffic within 164 feet (50 m) of Hanson Creek riparian zones 

(Department of the Army 1997a). 
• Do not operate vehicles within the enclosed Siber-staked area around roost trees (FL Reg 420-5). 
• During December 8 through March 24, significantly curtail traffic along Hanson Creek Road 

between 3:00 p.m. and 9:00 a.m. (between coordinates GG180875 and GG280842); use of this 
road during this time period requires prior approval by ENRD and Range Control (FL Reg 420-
5). 

Greater sage-grouse 

• Follow restrictions on training between March 1 and May 15, between 12:00 a.m. and 9:00 a.m. 
daily, within a 0.6-mile (1-km) radius of each designated lek and Sage-Grouse Protection Area. 
If surveys reveal sage-grouse are attending leks prior to March 1, the restriction date is changed 
accordingly. During this period, access to ranges is restricted to Main Supply Routes and 
designated roads to ranges (FL Reg 420-5). 

• Do not fly aircraft within a 0.6-mile (1-km) radius of leks lower than 300 feet (91 m) above 
ground level between 12:00 a.m. and 9:00 a.m. during the lek protection period (FL Reg 420-5). 

• Do not bivouac in the Sage-Grouse Protection Area (FL Reg 420-5, Figure 2-15). 
• Within the Sage-Grouse Protection Area, dig only on existing firebreaks (all excavations must be 

coordinated through ENRD and carried out in accordance with the dig permit process) (FL Reg 
420-5). 

• Do not drive off established roads within the Sage-Grouse Protection Area between March 1 and 
June 15. Exceptions include Firing Ranges 4, 5, 10, 10Z, 12, 14, 15, 16, 26, and 55 (vehicle 
travel is limited to Main Supply Routes and/or designated roads to these ranges) (FL Reg 420-5). 

Salmonids 

• Do not drive off-road, dig, or bivouacking within Zone 1 areas along water bodies (Figure 2-15). 
• Vehicle movement parallel to riparian drainages must remain 197 feet (60 m) from drainages 

that have not been Siber staked (FL Reg 200-1). 
• Vehicles must cross streams where roads cross streams, at concrete fords, or where marked by 

Siber stakes (FL Reg 200-1). 
• Locate assembly areas at least 328 feet (100 m) away from all water bodies; select areas that do 

not drain into water bodies (FL Reg 200-1). 
• Conduct refueling activities only at established refuel sites at least 328 feet (100 m) away from 

water bodies, and avoid drainage into water bodies (refueling must occur at least 656 feet [200 
m] from any drainage, and bivouacking of refuelers must occur at least 328 feet [100 m] from 
any drainage) (FL Reg 200-1). 

• Locate hazardous materials storage areas at least 328 feet (100 m) from water bodies (FL Reg 
200-1). 

• Prepare spill contingency plans for field training events; have the plan available and appropriate 
spill response supplies, tools, and equipment on site (FL Reg 200-1). 

Source: Fort Lewis Regulation 420-5 (Department of the Army 2004a), Fort Lewis Regulation 200-1 (Department of the Army 2004b), and 
Department of the Army 2007a. 
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      Figure 2-16. Example of a Seibert Staked Area at Fort Lewis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       

 
Figure 2-17. Example Signage Marking an Area with Training Restrictions 
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3.0 PROJECT DESCRIPTION 

 
The Army’s proposed action is to implement the actions from FY 2010 through FY 2015 needed to support 
the Army’s decisions on growth and realignment at Fort Lewis and YTC. These actions include the following: 
 
• training of three SBCTs simultaneously with other currently stationed major subordinate units at Fort 

Lewis and YTC, 

• stationing approximately 1,900 additional soldiers associated with existing units and new GTA units, as 
identified in the programmatic GTA EIS.  

• upgrading infrastructure in the cantonment area for the third SBCT and GTA units so that it meets current 
standards, 

• updating the Fort Lewis and YTC Area Development Plans to accommodate these defined and potential 
stationing actions, 

• potentially stationing CSS units at Fort Lewis and YTC with up to 1,000 soldiers, and 

• potentially stationing a medium CAB at Fort Lewis and YTC with up to 2,800 soldiers. 

Although the EIS for this action assesses stationing the CSS and the CAB as separate alternatives, this BA 
assumes that all proposed actions would be implemented. Therefore, it analyzes the effects of EIS Alternative 
4, which is inclusive of all other alternatives. 

The proposed action would result in: 
 
• Troop-level Increase – A total increase the number of soldiers that train at Fort Lewis by approximately 

5,700, from the current 31,350 to approximately 37,050.  
 
• Facility Construction, Renovation, and Demolition – Remove facilities and infrastructure that are no 

longer needed, relocate facilities to support new construction, construct new facilities and infrastructure, 
and renovate existing facilities and infrastructure to support the new population and training activities. 
These activities would occur at Fort Lewis and YTC, and would be completed in phases contingent on 
funding availability and priorities. 

 
• Live-fire Training and Maneuvers – Provide for training for units stationed at Fort Lewis while 

balancing the need for maneuver training and live-fire training, and environmental management to meet 
the Army’s goals for maintaining military training readiness while sustaining lands for continued use. 

 
3.1 GTA Stationing Actions 

The units and organizations at Fort Lewis and YTC support the three SBCTs. Unit augmentations under GTA 
include increases to the three SBCTs, as well as to support units. Because the three SBCTs are the primary  
Brigade Combat Teams (BCTs) present at Fort Lewis and YTC, it is useful to understand them. An SBCT has 
approximately 4,105 soldiers, 317 Stryker vehicles, 588 wheeled support vehicles, 18 155-mm howitzers, and 
numerous trailers and other pieces of equipment. SBCTs move mostly by road, with limited off-road or cross-
country operations. The SBCT uses Stryker vehicles to traverse terrain and obstacles to ensure protected 
delivery of infantry squads to their dismount points. Although the Stryker can maneuver across slopes that are 
less than 30 percent in pitch, and up slopes that are less than 60 percent grade, most mounted movement occurs 
on roads on unrestricted terrain. This operation allows the SBCTs to take full advantage of the Stryker’s speed. 
In addition, maximum road usage provides the best fuel efficiency (Taylor 2004). 
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The SBCT uses many of the weapon systems of traditional Army brigades. In addition to these systems, the 
SBCT incorporates upgraded technologies and more advanced systems, including the Mobile Gun System, the 
M777 lightweight howitzer, and reconnaissance and target acquisition systems. 
 
3.2 Stationing of Combat Service Support Units at Fort Lewis 

CSS Logistics (Sustainment) units include transportation, quartermaster, medical, and headquarters units and 
functions. CSS units are responsible for transporting fuel, munitions, parts, food, medical supplies, and 
battlefield casualties during training and operational scenarios. In addition, these units maintain vehicles, 
recover destroyed or damaged vehicles, and provide medical care to injured soldiers. CSS units primarily 
consist of transportation, quartermaster, medical, and headquarters units and functions. The number of 
soldiers in the CSS units varies with the function and mission of each unit. As many as 1,000 soldiers spread 
across these units may be stationed at Fort Lewis in the future. CSS units use a wide variety of vehicles. 
Vehicles assigned to each unit are based in part on the types of units they are supporting and the missions they 
need to accomplish. Wheeled vehicles are capable of on-road and off road maneuver, but will more often 
travel on-road. The following describes the mission, numbers of soldiers, and primary equipment for each of 
the four types of CSS units likely to train at Fort Lewis and YTC. 
 
• Transportation Units transport, distribute, and issue general military supplies and equipment including: 

ammunition; fortification and construction materials; water, subsistence, and water purification 
equipment; petroleum products; repair parts and end items; and medical supplies. Transportation units 
typically consist of company-sized organizations of 100 to 200 soldiers. Transportation units primarily 
use High Mobility Multi-wheeled Vehicles (HMMWVs), other light trucks, cargo trucks with 5-ton or 
larger capacity, and fuel trucks (5,000 gallon). In addition, they may have Heavy Equipment Transport 
trucks, which they use for transporting armored combat vehicles. 

 
• Quartermaster Units receive, store, and issue general military supplies and equipment. These supplies 

and equipment include fortification and construction material, water, subsistence, repair parts, and 
medical supplies. Quartermaster units typically consist of platoon- to company-sized organizations of 30 
to 120 soldiers and use HMMWVs and cargo trucks with 5-ton capacity. 

 
• Medical Units provide health care support during training and operational deployments. Medical units 

vary in size with the type of medical unit and function and use high Mobility Multi-wheeled Vehicles, 
some configured as medical evacuation vehicles, and cargo trucks with 5-ton capacities. 

 
• Headquarters Units collect information, conduct planning and staffing, disseminate guidance to 

subordinate units, and oversee operations. Headquarters units are responsible for the command and 
control of units in the Garrison and during training and operational deployments. These units are typically 
co-located with combat maneuver units during maneuver rotations. Headquarters units vary in size with 
the mission and function of the headquarters. Typically, they range from 50 to 400 soldiers, depending on 
the span of operational control and number of subordinate units. Headquarters units use HMMWVs, other 
light trucks, and cargo trucks with 5-ton or larger capacities. 

 
Area Development Plan Updates are long-range plans that identify various cantonment areas activities on Fort 
Lewis, many of which have not yet been defined. The actions themselves are not included in the proposed 
action, and would be subject to separate analysis for effects to listed species. Therefore, Area Development 
Plans are not discussed further in this BA.  
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3.3 Stationing of a Medium Combat Aviation Brigade at Fort Lewis 

The Army is considering Fort Lewis and other locations for the restationing of a medium CAB in the FY 
2010 to 2013 time frame. Restationing a medium CAB at Fort Lewis and YTC would support the three 
SBCTs and other units already stationed at Fort Lewis and YTC by supporting and enhancing integrated 
training. A decision to restation a medium CAB to Fort Lewis would result in an increase of approximately 
2,800 soldiers. 
 
A medium CAB plans, prepares, executes, and assesses aviation and combined arms operations to support 
division and maneuver brigades to find, fix, and destroy enemy forces at a decisive time and place. The 
structure of the medium CAB is tailored to the types of BCTs it supports. Each medium CAB can support up 
to five BCTs. They are organized into two attack/reconnaissance battalions, an assault battalion, a general 
support battalion, an aviation support battalion (medium), and an air traffic service company.  
 
Medium CABs use a variety of equipment and are authorized about 110 helicopters. Each attack battalion has 
24 attack helicopters (AHs). The assault battalion has 30 utility helicopters (UHs). In addition to 8 UHs, the 
general support battalion has 30 OH-58D Kiowa Warrior helicopters, 12 cargo helicopters (CHs) and, 12 
medivac helicopters (MHs). Finally, a CAB is accompanied by approximately 700 tactical vehicles, including 
light trucks, fuelers, and transport vehicles.  
 
3.4 Population 

The number of active-duty soldiers stationed at Fort Lewis, and that train at Fort Lewis and YTC, would 
increase by approximately 5,700, over 6 years, under the proposed action. Additionally, most of the soldiers 
scheduled to be stationed at Fort Lewis would bring family members with them. An estimated 8,700 family 
members would be relocating to the region, resulting in a projected total regional population increase of 
14,400. Table 3-1 summarizes regional population increases under the proposed action. 
 
Given the limited supply of on-post housing, most of the relocated soldiers would live off-post. The estimated 
on-post population increase associated with unaccompanied soldiers living in barracks and families living in 
on-post housing is approximately 2,100. The estimated off-post population increase would be approximately 
12,300. 
 

TABLE 3-1 
Estimated Population Increases under the Proposed Action 

 
 Soldiers Family Members Total 

On-Post 1,600 500 2,100 
Off-Post 4,100 8,200 12,300 

Total 5,700 8,700 14,400 
 

 
No civilian employees would be hired as part of the proposed action. 
 
3.5 Construction 

Fort Lewis would construct the facilities needed to support the additional Soldiers and to replace substandard 
facilities currently occupied by the third SBCT stationed at Fort Lewis with facilities meeting Army 
standards. Facilities and infrastructure that are no longer needed would be removed, facilities to support new 
construction would be relocated, new facilities and infrastructure would be constructed, and existing facilities 
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and infrastructure to support the new population and training activities would be renovated. No new roads 
would be constructed on Fort Lewis or YTC under the proposed action. 
 
Most construction associated with the proposed action would occur inside the Fort Lewis cantonment area, 
with additional construction or range projects planned for both Fort Lewis and YTC. Figures 3-1 and 3-2 
show the location of planned construction projects under the proposed action at Fort Lewis and YTC, 
respectively.  
 
Construction of facilities would involve both permanent and temporary ground disturbances. Permanent 
ground disturbance would include the creation of new impervious areas, including buildings, sidewalks, and 
parking lots. Temporary disturbance would include areas likely to be affected by construction activities, such 
as staging and trenching areas. All utilities would be underground where possible and disturbed areas would 
be restored after completion of construction. The total area affected by construction activities at Fort Lewis 
would be approximately 340 acres (138 hectares). The total area affected by construction activities at YTC 
would be approximately 388 acres (157 hectares). 
 
These activities would be done in phases contingent upon funding availability and priorities. Construction 
would be accomplished in phases throughout the implementation period. The timing of construction projects 
would be contingent upon funding availability and priorities. 

 

3.5.1 Proposed Construction at Fort Lewis 

Proposed construction projects at Fort Lewis are listed in Table 3-2, with brief descriptions of some of the 
projects listed in the text that follows. In addition to construction projects associated with the proposed action, 
Fort Lewis has numerous additional construction projects that are associated with other actions, that would 
occur during the same time period as those under the proposed action. These projects are not discussed in 
detail, but are identified on Figure 3-1. These projects have been analyzed separately for impacts to listed 
species, but are considered in this BA as potential cumulative effects. 
 

TABLE 3-2 
Proposed Construction Projects at Fort Lewis 

 
Project Location Planned Date (FY)

Shoothouse Range 25C 2010 
Modified Record Fire Range Range 92 2010 
Modified Record Fire Range Range 8 2012 
Modified Record Fire Range – probably 
converted to shoothouse 

To be determined 2013 

Fast Rope Rappel Sniper Tower Range 19 2013 
17th Fires Brigade Facilities North Fort and East Division Area 2010-2015 
3/2 SBCT Facilities 3rd Brigade Area 2011 
51st Signal Battalion Facilities Various 2011 
3rd Explosive Ordnance Disposal Battalion 
Facilities 

Jackson Area 2011 

201st Battlefield Surveillance Brigade 
Facilities 

East Division Area 2013 

CSS Facilities Training Area A East 2013 
Medium CAB Facilities GAAF and East Division Area 2013 
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Shoothouse. The Live Fire Exercise Shoothouse provides the commander with a facility to train and evaluate 
units on their ability to move tactically (enter and clear a room, enter and clear a building), engage targets, 
conduct breaches, and practice target discrimination (Department of the Army 2004d). The shoothouse 
supports blank fire, Multiple Integrated Laser Engagement System/Tactical Engagement System, Special 
Effects Small-Arms Marketing System, and installation-approved small arms service ammunitions. The 
shoothouse would be located in the Central Small Arms Impact Area at Range 25C. 
 
Modified Record Fire (MRF) Range. The MRF range is used to train and evaluate individual soldiers on the 
skills necessary to identify, engage, and defeat stationary infantry targets for day/night qualification 
requirements with M14 and M16 rifles. The proposed action includes the need for two MRF ranges, which 
would be constructed by upgrading the targetry at existing ranges. Range upgrades would include a range 
operation and control area, range control tower, range operations and storage building, classroom building, 
latrine, covered mess shelter, ammunition breakdown building, bleacher enclosure, and building information 
systems. One of the MRF ranges would be located at Range 92 in the South Small Arms Impact Area, and 
one would be located at Range 8 at the western edge of the Central Small Arms Impact Area. 
 
Combat Support Service Facilities. The precise breakdown of CSS facilities cannot currently be determined 
because the precise distribution of units among transportation, quartermaster, medical, headquarters, or other 
CSS units is unknown. Facilities are likely to include brigade, battalion, and company offices, an organization 
classroom, ammunition storage, unit storage buildings, family housing, barracks space, military vehicle 
parking, and vehicle maintenance. Required facilities also include 151,660 gallons (574,100 liters) in vehicle 
fuel storage. Fort Lewis expects to construct any facilities required for these units on the north side of North 
Fort, in a 50-acre (20-ha) area in what is now Training Area A East, which is currently undeveloped. As these 
future units are defined, the Army would conduct site-specific ESA consultation before any construction 
would occur. 

Medium CAB Facilities. An Army decision to station a medium CAB at Fort Lewis and YTC would require 
the construction of a complex of cantonment facilities for the unit. The medium CAB complex would include 
headquarters, barracks, and company operations, classrooms, vehicle maintenance facilities, and housing and 
dining facilities. Required facilities would also include 700,000+ gallons (2,600,000+ liters) in vehicle fuel 
storage. All cantonment facilities for the medium CAB would be sited on or near GAAF and the East 
Division Area, which are largely developed already. The total area affected by construction of these facilities 
would be approximately 108 acres (44 ha). 

3.5.2 Proposed Construction at YTC 

Proposed construction projects at YTC are listed in Table 3-3, and briefly described in the text that follows. 
 

TABLE 3-3 
Proposed Construction Projects at Yakima Training Center 

 
Project Location Planned Date (FY)

Sniper Field Fire Range Training Assembly Area 1 2011 
Multi-Purpose Machine Gun Range Range 5 2014 

 
 
Sniper Field Fire (SFF) Range. The SFF range would be a new range constructed in Training Assembly 
Area 1. This range would provide training that sniper teams need to build marksmanship skills in weapons 
use, and to detect, identify, engage, and defeat stationary and moving infantry targets in a tactical array. 
Figure 3-2 shows the general location of the SFF range, although it would cover a smaller area than that 
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shown on the figure: approximately 150 acres (61 ha). Construction would be limited to 40 stationary infantry 
targets, 8 moving infantry targets, and 4 firing positions, each of which would require limited soil disturbance 
during construction. Stationary infantry targets would each have a disturbance footprint of approximately 1 
square meter. Moving infantry targets typically move along winch chain or chain-driven rail systems and 
require supports for the rails. Rail dimensions and disturbance footprints for moving infantry targets vary by 
manufacturer and type of system required. Dimensions of firing positions have not been specified. Targets 
and firing positions would be dispersed across the range. 
 
Multi-purpose Machine Gun (MPMG) Range. The MPMG range would be an upgrade to Range 5 that 
includes site development, a general instruction building, ammunition breakdown building, bleacher 
enclosure, range operations tower, range operations and storage building, latrine, covered mess shelter, and 
building information systems. The construction area is smaller than that shown in Figure 3-2, requiring an 
area of about 238 acres (96 ha) in size. Construction would include 180 stationary infantry targets, 20 moving 
infantry targets, and 20 stationary armor targets. Stationary armor targets require disturbance footprints of 
approximately 1 square meter. Targets would be dispersed across the range. 
 
3.6 Training 

Under the proposed action, all three SBCTs stationed at Fort Lewis could potentially be training 
simultaneously, and the installations would also support the training needs of the CSS and medium CAB. 
Training increases would include increases in maneuver training (including digging, bivouacking and vehicle 
assembly, and urban combat training), live-fire training, and aviation training. These training increases would 
affect nearly all the training lands on Fort Lewis and YTC.  
 
The major types of training that currently occur at Fort Lewis and YTC are discussed in Chapter 2. Additional 
training under the proposed action is discussed in the sections that follow. 
 

3.6.1 Maneuver Training 

The Army estimates that maneuver training by the primary units stationed at Fort Lewis and YTC under the 
proposed action would involve approximately 7,700,000 total miles (12,392,000 km) of driving annually. 
Approximately 820,000 of these miles (1,319,700 km), or 11 percent, would be driven off-road, and 
1,130,000 miles (1,818,600 km), or 15 percent would be driven on MIL-CLASS 4 and 5 roads. The three 
SBCTs would account for the majority of these miles. Approximately 60 percent of the total miles would be 
driven at Fort Lewis. Table 3-4 depicts the estimated increase in miles driven on Fort Lewis, and Table 3-5 
depicts the estimated change in miles on YTC. Maneuver training would primarily involve traveling on roads 
from the assembly area to an objective, with a limited amount of off-road driving. The Army estimates that 
under the proposed action, maneuver training would occur somewhere on Fort Lewis nearly every day. On 
YTC, maneuver training would likely occur on approximately 220 days each year, which would be about 20 
to 30 days more than at present.  
 
The majority of maneuver miles would be driven by the SBCTs under the proposed action, as shown in 
Tables 3-4 and 3-5. Maneuver training by SBCTs entails training by platoons, companies, and battalions of 
the SBCT, as well as the entire SBCT to ensure unit proficiency at each successive level of command. 
Maneuver training at Fort Lewis typically includes small unit training at the platoon and company levels, as 
well as some battalion level training. Larger unit training at the battalion and brigade levels would typically 
occur at YTC, and would often incorporate company level training. Each platoon and company must train up 
to 5 weeks per year to meet maneuver-training requirements. In addition, each battalion must conduct semi-
annual maneuvers that last approximately 4 to 6 weeks per year to certify its subordinate units, and each 
brigade must conduct maneuvers every 12 to 18 months and in advance of operational deployments, as 
required. Although three SBCTs are currently stationed at Fort Lewis, only one or two SBCTs have been 
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training at Fort Lewis and YTC because of deployments since the third of these brigades was stationed at Fort 
Lewis. However, it is reasonably foreseeable that all three brigades would be training simultaneously under 
the proposed action. Therefore, in addition to training by the CSS and CAB, the proposed action includes 
training increases by the SBCTs.  

TABLE 3-4 
Estimated Annual Vehicle Miles Driven on Fort Lewis under the Proposed Action 

 

 
Miles on MIL-
CLASS 1/2/3 

Roads 

Miles on  
MIL-CLASS 
4 and 5 Roads 

Off-Road 
Miles Total Miles1 

Current Condition (Total)  2,360,000 197,000 156,000 2,710,000 
Proposed Action Total  4,150,515 350,000 253,000 4,750,000 

SBCT Stryker Vehicles  1,500,000 130,000 99,000 1,730,000 
SBCT Support Vehicles  2,027,000 166,000 135,000 2,328,000 
GTA Vehicles  83,000 6,800 1,100 91,000 
CSS Vehicles  301,000 25,000 4,000 330,000 
CAB Vehicles  230,000 21,000 14,000 270,000 

1 Note: Totals may not add up because of rounding. 

 
 

TABLE 3-5 
Estimated Annual Total Vehicle Miles Driven on Yakima Training Center under the Proposed Action 

 

 
Miles on MIL-
CLASS 1/2/3 

Roads 

Miles on  
MIL-CLASS 
4 and 5 Roads 

Off-Road Miles Total Miles1  

Current Condition (Total)  970,000 470,000 370,000 1,810,000 
Proposed Action Total  1,600,000 780,000 570,000 2,950,000 

SBCT Stryker Vehicles  620,000 300,000 230,000 1,150,000 
SBCT Support Vehicles  840,000 410,000 310,000 1,560,000 
GTA Vehicles  34,000 17,000 2,700 53,000 
CSS Vehicles  58,000 28,000 5,000 91,000 
CAB Vehicles  46,000 21,000 17,500 84,000 

1 Totals may not add up because of rounding. 
 

Maneuver training by CSS units consists of individual training and collective training at the platoon and 
company levels. Unit movements and logistical sites would be on roads, trails, and maneuver areas. 
Transportation and quartermaster units would conduct multi-day small unit (platoon and company) training 
exercises as often as five times per year at each echelon of training and would support combat maneuver 
elements and battalion and brigade training. Headquarters units would typically support from four to six 
maneuver rotations annually. Each of these rotations could involve 2- to 3-week deployments in support of 
joint training exercises, brigade training events, and battle command simulation exercises for command 
headquarters units.  
 
The medium CAB would participate in some ground maneuver training, but would primarily conduct aviation 
training, as discussed in more detail in Section 3.6.3 below. 
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On Fort Lewis, maneuver training would potentially occur in any locations marked as training areas in Figure 
2-2, excluding all areas marked as off-limits to this type of training (Figure 2-14). On YTC maneuver training 
could potentially occur in any locations marked as training areas, excluding areas that are marked as off 
limits. Additionally, training areas with steep slopes and other rugged terrain are not suitable for most types of 
maneuver training. It is estimated that the total acreage that is suitable for maneuver training by Strykers is 
80,000 acres (32,375 hectares), with an additional 145,000 acres (58,700 hectares) suitable for training by 
support vehicles. Recent observations about the way that SBCTs train indicate that most maneuver training is 
concentrated into small areas (typically assembly areas and other heavily used areas), rather than widely 
spread out over the entire installation. Although all available maneuver areas would be available for maneuver 
training, it is likely that the training model of using small areas would continue into the foreseeable future.  
 

3.6.2 Weapons Qualification and Gunnery Training 

Live-fire training is an essential component of Army training. Fort Lewis and YTC have approximately 80 
ranges and facilities in their range inventory for use by all units that train there. The range types span from 
individual weapons qualifications to advanced combined arms events that include heavy artillery live-fire. 
Every range on which live-fire exercises are conducted has an associated surface danger zone (SDZ), also 
called a “range safety fan,” which is active whenever that range is in use. The SDZ comprises the entire 
surface area on which munitions could possibly land, taking into account the whole spectrum of stray rounds. 
When Fort Lewis and YTC ranges are in use, their SDZs often cause extensive maneuver areas to be 
unavailable. The proposed action would increase use of live-fire ranges, which would in turn increase the 
frequency of activation of SDZs. SDZs have not been shown in a figure because they overlap a great deal. 
However, SDZs cover much of the available training lands (although not all would be activated at any one 
time).  
 
It is estimated that under the proposed action artillery ranges at Fort Lewis would be in use frequently, and 
that live-fire training would occur daily during non-holiday weekdays. At YTC there would continue to be 
periods of daily, high intensity use of firing ranges, followed by periods of infrequent use. With additional 
units training at YTC under the proposed action, there would be more high-use periods than at present. Table 
3-6 provides an estimate of the increase in number of total rounds that would be fired on Fort Lewis and 
YTC, collectively, each year, based on the annual authorizations of the new units. It is expected that use of 
these munitions would be spread out over the year, with some periods of more frequent use during larger 
training events. 
 
Live-fire training consists of individual weapons and crew-served weapons practice and qualification and 
convoy live-fire training. Individual and crew-served weapons training occurs on fixed ranges with firing 
points and targets contained within marked areas and boundaries. Soldiers and crews train and qualify on 
these weapons twice annually. Soldiers would also conduct convoy live-fire training and urban operations on 
an as-needed basis. 
 
Live-fire training would occur at the ranges shown in Figures 2-2 and 2-6, as well as other firing points 
located throughout the training areas. All munitions would be fired to land into the impact areas. 
 

3.6.3 Aviation Training 

Increases in aviation training under the proposed action would be associated with the medium CAB. Aviation 
training would occur at both Fort Lewis and YTC. The aviation units would conduct aviation gunnery tasks, 
support maneuver-training rotations at YTC, and support combined arms live-fire exercises at Fort Lewis and 
YTC.  
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TABLE 3-6 
Annual Increases in Training Ammunition Use, Based on Annual Authorizations 

 

Training Ammunition Approximate Number Authorized 
SBCT CSS Units1 Medium CAB 

105MM (MGS)  3,186  0  0 
120MM (mortar)  5,988  0  0 
155MM (howitzer)  3,260  0  0 
81MM (mortar)  2,040  0  0 
60MM (mortar)  3,060  0  0 
40MM (grenade)  213,152  51,925  39,022 
50CAL 1,252,220  305,048  177,772 
9MM  89,376  21,772  3,712 
7.62MM 1,853,686  451,568  269,808 
5.56MM 9,511,262  2,316,994  1,447,884 
Boosters, Charges, Caps, 

Detonation cord  77,817  18,957  0 
Grenades  51,309  12,499  22,139 
Mines  465  0  50 
Rocket, missile  133  0  8,006 
Shotgun/rifle  12,222  2,977  0 
Signal, smoke, flare, 

simulators  29,148  0  10,060 
Total  13,108,324  3,181,740  1,978,453 
1 The annual authorization for training ammunition for the CSS is an approximation.  
Sources: Department of the Army 2008b, Ackerman 2009

 
 
Units perform primarily three modes of flight: 

• Low-level flight is conducted at a selected altitude at which detection or observation of an aircraft is 
avoided or minimized. The route is preselected and conforms generally to a straight line and a 
constant air speed and indicated altitude. 

• Terrain or Contour flight is at low altitude conforming generally to the contours of the Earth. This 
type of flight takes advantage of available cover and concealment in order to avoid observation or 
detection of the aircraft and/or its points of departure and landing. 

• Nap-of-the-Earth (NOE) requires flight as close to the Earth’s surface as vegetation or obstacles will 
permit. Air speed and altitude are varied as influenced by the terrain, weather, and enemy situation. 

A typical medium CAB logs about 250 flight hours per aircraft per year, which equals about 29,000 flight 
hours annually for the entire brigade. Approximately 27,550 of these hours would be flown in training at Fort 
Lewis (Clayton 2009). The addition of these hours would approximately double the current flight training 
hours conducted at Fort Lewis (Rodriguez 2009). 

Stationing a medium CAB at Fort Lewis also would increase the number of takeoffs and landings at GAAF. 
A typical medium CAB would perform approximately 55,100 takeoffs and landings annually. The addition of 
the medium CAB would increase the overall number of takeoffs and landings at GAAF by 344 percent 
(Clayton 2009b). 
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Training a medium CAB at YTC also would increase the number of takeoffs and landings at Vagabond Army 
Heliport (VAH). The addition of the medium CAB would double the overall number of takeoffs and landings 
at VAH from approximately 2,600 to 5,500 (Clayton 2009a). 
 

3.6.4 Mechanical Digging 

Under the proposed action, digging would impact an estimated 7 acres (3 ha) of land at Fort Lewis, as 
compared to 5 acres (2 ha) under current conditions. On YTC, the amount of digging would increase from 
about 50 acres to 75 acres (20 to 30 ha). The existing dig permit process, described in Section 2.4.4, would 
continue to be in place under the proposed action, and would require the trainers to avoid environmentally 
sensitive areas.  
 

3.6.5 Pyrotechnics and Tracers  

The use of pyrotechnics and tracers would increase in proportion to increases in maneuver and live-fire 
training.  
 

3.6.6 Amphibious Training 

The proposed action would not include any increases in amphibious training. However, because of increases 
in maneuver training, vehicles would drive across hardened crossings more frequently.  
 

3.6.7 Smoke Training 

Under the proposed action, smoke training by all units combined (to include the new units) would continue to 
follow the limits imposed by previous Environmental Assessment, in terms of amount used, spatial 
distribution, and weather limitations. Therefore, for the purposes of this BA, there would be no change from 
baseline conditions under the proposed action.  
 



METHODOLOGY 
 

GTA BA and EFH DEIS  May 2010 

 
4-1

4.0 BIOLOGICAL ASSESSMENT METHODOLOGY 

The procedures used to develop this BA were based on the Consultation Handbook: Procedures for 
Conducting Consultation and Conference Activities under Section 7 of the Endangered Species Act, 
developed by the USFWS and NMFS for conducting consultation and conference activities under Section 7 of 
the ESA (U.S. Fish and Wildlife Service and National Marine Fisheries Service 1998), and the National 
Marine Fisheries Service Consultation Initiation Checklist (National Marine Fisheries Service 2002). 
 
4.1 Pre-Field Review 

To obtain information about federally listed species and greater sage-grouse on Fort Lewis and YTC, 
installation surveys and reports, agency reports, WDFW Priority Species Habitat maps and databases 
(Washington Department of Fish and Wildlife 2008), and Washington Natural Heritage Program databases 
were reviewed. Agencies and individuals with knowledge of listed species and their habitat use near the 
project area were contacted for information, and have been listed in Section 8 (Agencies and Persons 
Consulted). The literature was reviewed for information on the occurrence, range, and habitat requirements of 
federally listed species and greater sage-grouse. In addition, species habitat requirements were compared to 
habitat features found in the project area to determine whether suitable habitats were present.  
 
4.2 Field Studies 

If no evidence of species occurrence or suitable habitat exists for a listed threatened or endangered species 
within the project area, a “no effect” determination can be made and the BA analysis is complete for the 
species. If a “no effect” determination cannot be made based on background information, field reconnaissance 
must be conducted to determine whether listed species or suitable habitats are present. Numerous field studies 
have been conducted on species reviewed in this BA by the Army and its consultants.  
 
4.3 Determination of Effects 

Chapter 5 includes background information and an analysis of the effects of the proposed action on the 
species covered by this BA. In the first part of each section, background information on species abundance 
and distribution, habitat requirements, reproductive biology and life history, and current status and 
presence/absence of designated critical habitat is provided. Potential beneficial, direct, indirect, 
interdependent, and interrelated threats to the species that are unrelated to the proposed actions, and that may 
result in cumulative effect as a result of the proposed action, are presented (for a more detailed discussion of 
types of effects, see U.S. Fish and Wildlife Service and National Marine Fisheries Service 1998). These 
effects are defined as follows: 
 
• Beneficial – Effects of an action that are wholly positive, without any adverse effects, on a listed species 

or designated critical habitat. Determination that an action will have beneficial effects is a “may effect” 
situation. 

• Direct – The direct or immediate effects of the project on the species or its habitat. Direct effects result 
from the agency action including the effects of interrelated actions and interdependent actions. 

• Indirect – Effects caused by or resulting from the proposed action, are later in time, and are reasonably 
certain to occur. Indirect effects may occur outside of the area directly affected by the action. 

• Interdependent – Effects that result from an activity that has no independent utility apart from the action 
under consideration. 
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• Interrelated – Effects that result from an activity that is part of the proposed action and depends on the 
proposed action for its justification. 

• Cumulative – Include the effects of future state, tribal, local, or private actions that are reasonably certain 
to occur in the action area considered in this BA. Future federal actions that are unrelated to the proposed 
action are not considered in this section because they require separate consultation pursuant to Section 7 
of the ESA. 

The effects assessment is based on the following factors: 
 
the dependency of the species on specific habitat components; 

habitat abundance; 

population levels of the species; 

the degree of habitat impact; and 

the potential to mitigate for an adverse effect. 

After evaluating the potential for effect, one of the following determinations is provided: 
 
No effect – the proposed action will not affect listed species or critical habitat; 
 
Is not likely to adversely affect – effects on listed species are expected to be discountable, or insignificant, 
or completely beneficial. Beneficial effects are contemporaneous positive effects without any adverse effects 
to the species. Insignificant effects relate to the size of the impact and should never reach the scale where a 
take occurs. A take includes harassing, harming, pursuing, shooting, wounding, killing, trapping, capturing, 
collecting, or attempting to engage in such conduct. Discountable effects are those extremely unlikely to 
occur. Based on best judgment, a person would not: 1) be able to meaningfully measure, detect, or evaluate 
insignificant effects; or 2) expect discountable effects to occur; or 
 
Is likely to adversely affect – if any adverse effect to listed species may occur as a direct or indirect result of 
the proposed action or its interrelated or interdependent actions, and the effects is not discountable, 
insignificant, or beneficial. 
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5.0 ANALYSIS AND DETERMINATION OF EFFECTS 

This section contains background information on federally listed endangered and threatened species and their 
critical habitat, and a candidate species, that are likely to occur on or near Fort Lewis and YTC. This 
information was used to determine the effects of the proposed action on federally listed species, and on the 
greater sage-grouse (a federal candidate species), which is afforded special protection on YTC. In addition, 
conservation measures are recommended to reduce effects to species. 
 
A note on some of the terminology used in this chapter:  
 
Conservation Measures, as defined by the ESA, are “actions taken to promote the recovery of listed species 
that are included by the Federal agency as an integral part of the proposed action” that “serve to minimize or 
compensate for project effects on the species under review.” These include actions taken prior to the initiation 
of consultation, as well as future actions which are committed to in the BA. Mitigation measures, under 
NEPA, are measures that avoid, minimize, rectify, reduce, or compensate for impacts to resources. Protection 
measures, as defined by the Army, are policies or actions designed to reduce or eliminate threats/impacts to 
specific species and habitats to maintain species viability and habitat functionality.  
 
Army protection measures are presented primarily in background information sections, or separate sections on 
current habitat use and protection measures, as appropriate. These protection measures are ongoing and would 
continue under the proposed action; therefore, they would be considered conservation measures under the 
ESA definition, although they are usually not repeated in the conservation measures sections in this chapter. 
In many cases, mitigation measures are also presented in this BA. In all instances, actions identified as 
mitigation measures were developed by the Army for the GTA EIS, and are presented as such in that 
document. They are included as conservation measures in this BA.  
 
5.1 Fort Lewis 

5.1.1 Golden Paintbrush 

The golden paintbrush is a perennial herb that occurs in open grasslands at elevations below 328 feet (100 m) 
around the periphery of the Puget Trough. Most populations occur on glacially-derived soils. Associated 
species include Roemer’s fescue (Festuca roemeri), red fescue (F. rubra), camas (Camassia spp.), common 
velvetgrass (Holcus lanatus), yarrow (Achillea millefolium), bracken fern (Pteridium aquilinum), vetch (Vicia 
spp.), and brome (Bromus spp.; Gamon 1995). Many populations of this species have been extirpated by 
conversion of habitat to agricultural, residential, and commercial development. In Oregon, the golden 
paintbrush historically occurred in the grasslands and prairie of the Willamette Valley, but has since been 
extirpated from all of these sites. 
 
The golden paintbrush was federally listed as threatened on June 11, 1997. Critical habitat has not been 
designated. The species is threatened by habitat modification through succession of grassland to shrub and 
forest habitat. In addition, the potential for expansion and persistence of refugia (suitable habitat) is low due 
to reduction of habitat. Because the current distribution of the species has been greatly fragmented and 
reduced from the historic distribution, the species is vulnerable to other threats such as interspecific 
competition with native and non-native woody species, and reduced vigor and reproductive potential caused 
by trampling or collecting during public recreational use of sites. Sites zoned for residential development or 
commercial uses are particularly vulnerable. 
 
The golden paintbrush was listed by the USFWS as a species that may occur on Fort Lewis. Fort Lewis 
contains suitable habitat for this species, but it has never been observed on the installation. A floristic 
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inventory of all prairies on Fort Lewis was conducted by the U.S. Forest Service Pacific Northwest Research 
Station in 1993. According to digital data from the Washington Natural Heritage Program, the Fort Lewis 
area provided historical habitat for the species. One current occurrence of golden paintbrush is mapped on 
Fort Lewis in TA 7N. However it has been determined that this occurrence is actually the non-listed harsh 
Indian paintbrush (Castilleja hispida); this population is not shown in the golden paintbrush recovery plan 
(U.S. Fish and Wildlife Service 2000a). Prairies on Fort Lewis are monitored annually for various projects 
(e.g., Integrated Training Area Management surveys of established transects, butterfly surveys, surveys of 
burn units prior to conducting prescribed fires, pocket gopher [Thomomys mazama] surveys, streaked horned 
lark [Eremophila alpestris strigata] surveys, and noxious weed inventory and treatment). Though not 
specifically surveys for golden paintbrush, they represent intensive on-the-ground coverage by personnel that 
have the expertise to detect the golden paintbrush and would report any sighting to the Natural Resources 
Branch of the Fort Lewis Environmental Division (Clouse 2009). No golden paintbush populations have been 
found during these surveys. The nearest known population of this species is located south of Olympia in 
Thurston County. Actions occurring under the proposed action would not affect off-post populations of the 
species, since there would be no ground disturbances outside the installation boundary. Since golden 
paintbrush is not known to exist on Fort Lewis, the proposed project would have no effect on this species. 
 

5.1.2 Marsh Sandwort 

Marsh sandwort is a perennial herb that occurs in wetlands and freshwater marshes in Washington, Oregon, 
and California from sea level to over 1,400 feet (425 m; Federal Register 1993). However, as of May 14, 
2001, the only remaining populations were located in California (U.S. Fish and Wildlife Service 2006). 
Populations occur in saturated acidic bog soils, predominantly sandy with a high organic content. 
 
The marsh sandwort was federally listed as endangered on August 3, 1993. Critical habitat has not been 
designated. Many populations of this species have been extirpated by the elimination of wetlands in which the 
species grows and/or degraded through urban development, conversion of the habitat for agriculture and 
ranching activities, and off-road vehicle recreational use. 
 
The marsh sandwort was listed by USFWS as a species that may occur on Fort Lewis. Fort Lewis contains 
suitable habitat for this species, but it has not been found on the installation. The Fort Lewis Land Condition 
Trend Analysis field crew surveyed McKay Marsh and Hamer Marsh for this species in 1997 (Department of 
the Army 1997b). Additionally, McKay Marsh was surveyed in 2009 (Eco-logic Botanical Consulting 2009). 
Neither survey located populations of this species. The Washington Natural Heritage Program lists this 
species as possibly extinct or extirpated from Washington, and it does not list it as present in Thurston or 
Pierce counties (Washington Natural Heritage Program 2009). Since marsh sandwort is not known to exist on 
Fort Lewis, the proposed project would have no effect on this species. 
 

5.1.3 Water Howellia 

5.1.3.1 Background Information 

Water howellia is a self-pollinated, annual aquatic plant that was federally listed as a threatened species on 
July 14, 1994 (Federal Register 1994). Its historical range consisted of five states in the northwestern United 
States: California, Idaho, Montana, Oregon, and Washington. In Washington, it has been reported in Clark, 
Spokane, Pierce, and Thurston counties. The population has declined due to competition with introduced 
plants, loss of wetland habitat, and changes in habitat caused by timber harvesting, livestock grazing, and 
residential development. Critical habitat has not been designated for this species. 
 
Water howellia was first discovered on Fort Lewis in 1994. During surveys in 2003 and 2004, 22 wetlands 
were identified as occupied by water howellia on the Main Post of Fort Lewis (Figure 5-1; Lynch 2005). The 
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Figure 5-1. Water Howellia Locations on Fort Lewis
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wetlands on Fort Lewis that have populations of water howellia range from less than 1 acre to 40 acres (0.4 to 
16 ha) in size, contain substrate of either Tanwax peat or Semiahmoo muck, and undergo significant annual 
fluctuations in water level (Gamon 1998). No water howellia sightings have been reported on North Fort 
Lewis. Water howellia grows in firm, consolidated clay and organic sediments, in freshwater wetlands that 
are filled by spring rains and snowmelt runoff, and that exhibit some drying during the growing season. The 
species’ microhabitat consists of shallow water and the edges of deep ponds that are partially surrounded by 
broadleaf deciduous trees. One of the key habitat features necessary for water howellia survival is drying of 
wetlands during the autumn to allow seed germination, followed by submergence in the spring to permit 
growth and flowering. Water howellia is often found in relatively open wetlands with little surrounding 
deciduous forest (Kerschke 1997). 
 
The primary threats to water howellia include encroachment of invasive plant species into wetlands, 
unauthorized use of wetlands by humans, altered hydrology, and plant succession (Gamon 1997). It is thought 
that water howellia on Fort Lewis represents a metapopulation, which must grow in several areas to maintain 
a viable population over time because of the potential for frequent local extinction (Shelly and Gamon 1996). 
 
At present, all populations and potential habitat for the species on Fort Lewis are subject to the protective 
measures in Fort Lewis Regulation 420-5, which include reviewing all potential construction projects for their 
potential to affect water howellia or habitat, avoiding forest and wetland management actions that could 
potentially have adverse impacts on water howellia populations or habitat, restricting vehicular traffic within 
164 feet (50 meters) of wetlands and streams to established roads, not allowing other ground-disturbing 
activities within the 50-meter buffer zone, and restricting recreational activities with the potential to adversely 
impact water howellia populations, as needed. Additionally, ongoing management for water howellia includes 
GPS mapping of populations on Fort Lewis, monitoring for impacts to existing populations, and controlling 
invasive species near existing populations. 
 
Given the protection measures and other ongoing management described in the previous paragraph, existing 
populations on Fort Lewis are adequately protected. Additionally, all habitat and potential habitat is protected 
from activities with the potential to disturb water howellia populations, including the training activities 
discussed in Chapter 2. Wetlands on the installation are also protected from destructive forms of training by 
their Controlled Use Area designations and 50-meter buffers (see Section 2.6.1). Although most wetlands are 
not marked in the field, they are marked on the Fort Lewis Environmental Coordination Map, and prior to 
training in a given area, troops are briefed on environmental restrictions in that area, including wetland 
locations. Therefore, potential water howellia habitat on Fort Lewis is also well protected. 
 

5.1.3.2 Analysis of Direct and Indirect Effects 

Construction 
Figure 5-1 shows proposed construction on Fort Lewis in relation to water howellia populations. Most 
ongoing and proposed construction activities would occur in the North Fort and Main Post cantonment areas 
or near GAAF. The closest construction sites to a water howellia population would be over 1 mile (1.6 km) 
away, at Range 25C of the Central Small Arms Impact Area. It is not anticipated that construction activities at 
this distance would have an effect on water howellia populations. Therefore, impacts to the species from 
construction are unlikely. Of the proposed construction projects, only two would have the potential to affect 
streams or wetlands on Fort Lewis: the Madigan Gate expansion, and construction of a vehicle access bridge 
across Murray Creek. Both of these projects would occur in the cantonment area near Murray Creek in a 
developed area that does not provide suitable habitat for water howellia. Additionally, each project will 
require a Joint Aquatic Resources Permit Application for agency review, to ensure that construction is carried 
out to minimize impacts to wetlands and water bodies. 
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Ground Training 
Although the amount of ground training would increase substantially under the proposed action, populations 
of water howellia, and suitable habitat, would continue to be located in CUAs within which digging, 
bivouacking, and off-road vehicle activities are not authorized. In addition, there are no vehicle fording sites 
located immediately adjacent to known water howellia populations. Most maneuver training would continue 
to occur in open habitats on Fort Lewis, rather than the forested areas in which water howellia typically 
occurs. Therefore, direct effects to water howellia populations and habitat from these activities should not 
occur.  
 
The proposed increase in training levels associated with maneuver training could potentially indirectly expose 
water howellia habitat to increased sedimentation and lead to an increase in the spread of non-native species. 
However, all off-road driving, digging, and other activities with the potential to disturb soil and lead to bare 
ground and erosion would occur at least 164 feet (50 meters) from wetland habitats. Additionally, the soils on 
Fort Lewis are gravelly soils with a low potential for erosion. The existing 164-foot (50-meter) buffers are 
considered adequate to minimize the risk for adverse effects to water howellia. 
 
Fuel spills and leaks from vehicles present some risk to water howellia, primarily through contamination and 
modification of habitat. These risks would be minimal, however, since all vehicle activity within wetland 
CUAs would occur on established roads. Refueling sites and assembly areas would continue to be located at 
least 328 feet (100 m) away from wetlands to avoid adverse impacts to these habitats. In addition, spill 
contingency plans for training events would require immediate action in the field if a large spill were to occur. 
Actions would place emphasis on keeping the spill from entering or draining into water bodies. Water 
howellia populations and habitat should not be affected by ground training. 
 
Live-Fire Training 
There are fire risks associated with gunnery training and other activities that use fire or incendiary devices 
(such as flares and camp fires). Since most fires attributable to training are contained in impact areas and 
other locations away from water howellia habitat, risks are minimal. Fires in wetlands are exceedingly rare, 
and populations of water howellia are not known to have burned (Clouse 2009). Fires that do escape open 
habitats are generally only a few acres in size and quickly controlled. Existing fire management practices 
would be adequate to minimize the risk of fires spreading into wetland habitats. Although the annual 
frequency and number of fires on Fort Lewis would likely increase as a result of training increases, existing 
fire management practices (including placing restrictions on where tracers, pyrotechnics, and troop fires are 
authorized during high fire risk conditions) would continue to be adequate for preventing the spread of fires 
into forested and wetland habitats. Therefore, water howellia populations should continue to be protected 
from fire.  
 
Aviation Training 
Aviation training could occur anywhere in the Fort Lewis airspace, subject to the seasonal restrictions listed 
in Fort Lewis Reg 420-5 (see Table 2-4). Helicopters associated with the CAB could potentially fly over 
water howellia populations, but would not land in wetland habitats. Therefore, no direct disturbance to plants 
from proposed aviation activities would occur. Helicopters have the potential to cause rotor wash, a 
phenomenon in which the wind produced by helicopter rotors dislodges and moves soil from the ground, 
kicking up dust created during takeoff, landing, and hovering. Helicopters would not take off or land in 
wetlands, and the proposed training would not involve extended hovering. Additionally, the wet or moist 
muck soils in wetlands that support water howellia populations are unlikely to be much affected by wind from 
rotors if helicopters did fly close to the ground in these areas. It is expected that minimal, if any, 
sedimentation into water howellia habitat would occur.  
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5.1.3.3 Interrelated and Interdependent Effects 

Some construction of new housing and services could occur as a result of the regional population increase, 
although this would be dependent on overall economic conditions. While the precise location of such 
construction is impossible to determine, it is most likely to occur in Pierce and Thurston counties, where the 
vast majority of soldiers and their families reside. All known occurrences of water howellia within the Puget 
Sound lowlands are on Fort Lewis and McChord AFB, where they are outside of areas of development. 
Furthermore, all major construction projects would require separate consultation under the ESA to ensure they 
would not affect listed species. 
 

5.1.3.4 Cumulative Effects 

No cumulative impacts to this species are expected from the proposed action because all known occurrences 
of water howellia within the Puget Sound lowlands are on Fort Lewis and McChord AFB. McChord AFB 
maintains an undeveloped area around water howellia populations on the base and restricts vehicular access to 
these areas (Gibbens 2006). These water howellia populations are unlikely to be impacted by future state, 
tribal, local, or private actions that are reasonably certain to occur within the project action area. 
 

5.1.3.5 Conservation Measures to Reduce the Effects of the Action 

No additional conservation measures are needed to reduce the effects of the proposed action on water 
howellia. 
 

5.1.3.6 Determination of Effects 

Despite the proposed increase in training, the conservation measures that are currently in place (see Table 2-4) 
would continue to protect wetland habitats and restrict destructive forms of training near water howellia 
populations.  There would be few, if any, effects to water howellia. Therefore, the proposed actions may 
affect, but are not likely to adversely affect water howellia on Fort Lewis. 
 

5.1.4 Salmonids 

5.1.4.1 Background Information 

Bull trout, Chinook salmon, and steelhead are three federally listed salmonid species that could be found on 
or near Fort Lewis. The distribution of these three species, based on digital data obtained from SalmonScape 
(Washington Department of Fish and Wildlife no date), is shown in Figures 5-2 through 5-5. The life cycles 
of salmonids vary widely. However, common habitat requirements exist for all species. Freshwater salmonid 
habitat consists of four major components: habitat for spawning and incubation, juvenile rearing habitat, 
juvenile and adult migration corridors, and adult holding habitat. Estuarine and marine nearshore areas 
provide habitats for estuarine and ocean rearing, and for juvenile and adult migration. 
 
Two of the most important features of freshwater habitat for spawning, incubation, rearing, and migration are 
sufficient water quantity and good water quality. Salmon require cool, clean water that is of sufficient depth 
and velocity to allow passage, migration, and spawning, where floods do not scour channels. In addition, they 
seek out slow velocity areas adjacent to faster water for feeding, resting, and growing. Temperature affects 
growth rates and the timing of life history events, and turbidity and sediments can affect the abundance of 
food, as well as impact spawning and incubation habitats. Salmon require a high level of dissolved oxygen, 
and are affected by other chemical aspects of the water. 
 
Salmonid life cycles are very sensitive to changes in stream flow, and have adapted over thousands of years to 
the natural flow regime in their individual watersheds. Natural low flows are important for the establishment 
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Figure 5-2. Bull Trout Distribution in the Fort Lewis Region

Source: StreamNet 2009
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Figure 5-3. Chinook Salmon Distribution in the Fort Lewis Project Area
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Figure 5-5. Winter Steelhead Distribution in the Fort Lewis Project Area
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of vegetation along stream banks, while high flows add gravel, flush sediments from gravel, create new 
rearing channels, and perform other important functions. 
 
Within the stream channel, salmon require sufficient clean and appropriately-sized cobbles and gravel for 
spawning and incubation. Riffles, rapids, pools, and floodplain connectivity are important for production, 
rearing, cover, and aeration. Riparian vegetation provides shade (which moderates the temperature of the 
stream), stabilizes banks, and controls soil erosion and sedimentation. It provides nutrients to the stream and 
contributes large woody debris, which increases channel complexity, creates backwater habitats, and increases 
the water depth of pools. Aquatic plants and organic litter provide food for salmon, and can be influenced by 
riparian vegetation, temperature, streamflow, and substrate. Finally, salmon require unobstructed access both 
downstream and upstream for migration and feeding. Factors that obstruct passage include physical 
structures, chemical pollution, inadequate streamflow, and high temperatures. 
 
Nearshore marine habitats (e.g., marine tidal marshes, tidal channels, eelgrass (Zostera marina) beds, and 
kelp (Nereocystis luekeana) forests) provide salmon with spawning (pink salmon only), rearing, and feeding 
grounds and shelter. Several important features influence the value of estuarine and marine habitats: water 
quality; temperature; adequate food and cover; a saltwater/freshwater transition zone; marine vegetation and 
algae; adequate river or stream discharge; and migration pathways. Estuaries protect the shoreline from 
erosion, filter pollutants, and reduce flooding by retaining stormwater during high-flow periods. Estuaries are 
important habitats for anadromous salmon transitioning from fresh to salt water during juvenile downstream 
migration, and back again during the spawning migration upstream. Some species are dependent on estuaries 
as rearing areas. Salmon migrate to the ocean and rear there for 2 to 5 years while feeding and rapidly gaining 
weight before returning to their natal streams. 
 
Bull Trout 
Bull trout are native to the Pacific Northwest and western Canada, and the Coastal/Puget Sound DPS was 
federally listed as a threatened species in November 1999 (U.S. Fish and Wildlife Service 1999a). On 
September 25, 2005, the USFWS designated critical habitat for the Coastal-Puget Sound DPS of bull trout, 
including 1,212 miles (1,951 km) of stream and marine shoreline in the Puget Sound region (U.S. Fish and 
Wildlife Service 2005). Fort Lewis water bodies are exempt from this critical habitat designation (pursuant to 
the National Defense Authorization Act for Fiscal Year 2004; Public Law 108-136). However, the critical 
habitat designation does include coastal Puget Sound waters adjacent to Fort Lewis. The USFWs recently 
proposed revising the critical habitat designation to expand its coverage in the Northwest (U.S. Fish and 
Wildlife Service 2010b). 
 
Historically, bull trout were found throughout the Pacific Northwest including Montana, Idaho, northern 
California, and Nevada (Knowles and Gumtow 2005). They exhibit both resident and migratory life-history 
strategies throughout much of their current range (Rieman and McIntyre 1993). Resident bull trout complete 
their life cycles in the tributary streams in which they spawn and rear. Migratory bull trout spawn in tributary 
streams, and juvenile fish rear from 1 to 4 years before migrating to either a lake (adfluvial), river (fluvial), or, 
in certain coastal areas, saltwater (anadromous), to mature (Fraley and Shepard 1989, Goetz 1989). Anadromy 
is the least studied life-history stage in bull trout.  
 
Spawning areas are associated with cold-water springs, areas of groundwater infiltration, and the coldest 
streams in a given watershed (Pratt 1992; Rieman and McIntyre 1993; Rieman et al. 1997). Cold water 
temperatures are especially crucial during spawning, as temperatures above 7o Celsius (C; 46° Fahrenheit [F]) 
can decrease egg survival by at least 75 percent (Knowles and Gumtow 2005). Preferred spawning habitat 
generally consists of low gradient stream reaches, which are often found in high gradient streams that have 
loose, clean gravel (Fraley and Shepard 1989) and water temperatures of 5 to 7° C (41 to 48° F) in late 
summer to early fall (Goetz 1989). Growth of resident fish is generally slower than that of migratory fish; 
resident fish tend to be smaller at maturity and less productive (Fraley and Shepard 1989, Goetz 1989). 
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Biologists report repeated and alternate year spawning, although repeat spawning frequency and post-
spawning mortality are not well known (Leathe and Graham 1983, Fraley and Shepard 1989, Pratt 1992, 
Rieman and McIntyre 1993). Bull trout typically spawn from August to November during periods of 
decreasing water temperatures. However, migratory bull trout may begin spawning migrations as early as 
April, and move upstream as far as 155 miles (250 km) to spawning grounds in some areas of their range 
(Fraley and Shepard 1989, Swanberg 1997). Depending on the water temperature, egg incubation is normally 
100 to 145 days (Pratt 1992), and juveniles remain in the gravels after hatching. Fry normally emerge from 
the gravel from early April through May, depending on water temperatures and increasing stream flows (Pratt 
1992, Ratliff and Howell 1992). 
 
Deforestation, along with agriculture, grazing, and mining, are the major causes of habitat degradation. These 
practices cause higher water temperatures and sediment buildup in streams that affects both water clarity and 
spawning gravels. Dams and irrigation projects have caused the extinction of most of the migratory bull trout 
subpopulations (Brown 1992, Knowles and Gumtow 2005). Other causes of population declines include 
habitat fragmentation and degradation, poor water quality, poor fisheries management, and introduction of 
non-indigenous species. 
 
The Coastal-Puget Sound DPS of bull trout is significant to the species as a whole because it contains the only 
anadromous forms of bull trout in the coterminous United States. The DPS includes the Puget Sound 
Management Unit, which includes all watersheds within the Puget Sound Basin and the marine nearshore 
areas of Puget Sound (U.S. Fish and Wildlife Service 2004a). Bull trout have been observed in the Nisqually 
River, which passes through Fort Lewis (Fresh et al. 1979; Bottorff and Swanson 1993; Chan 2004). Bull 
trout historically were present in the Nisqually River, and there have been recent sightings in the Nisqually 
River, which have likely been foraging bull trout (Chan 2000, 2003; Ellings 2004). A single juvenile was 
collected during stream sampling in the lower reaches of the Nisqually River in the mid-1980s (Washington 
Department of Fish and Wildlife 1998a), and in the late 1990s a single adult was observed at Clear Creek 
hatchery in mid-September (U.S. Fish and Wildlife Service 2004a). In July 2004, a bull trout was collected in 
the lower reaches of the Nisqually River (Zuchowski 2006). Bull trout are most likely to be found in the 
Nisqually River during the winter and spring months, but are unlikely to be found there later in the summer 
and fall when they journey upstream into glacial streams to spawn. SalmonScape shows the stretch of the 
Nisqually River running through Fort Lewis and north into the Puget Sound as an area of historic bull trout 
presence (Washington Department of Fish and Wildlife no date). StreamNet does not show any bull trout 
presence in the Nisqually River or other streams on Fort Lewis (StreamNet 2009). Figure 5-2 shows the 
nearest bull trout presence, according to StreamNet data. 
 
The Bull Trout Recovery Unit Team has decided that the Nisqually River Basin is not a core population 
watershed for Puget Sound bull trout. However, the team has designated it as “core habitat,” given the 
possibility that bull trout from other South Puget Sound watersheds may use the Nisqually River estuary for 
habitat. More recently, a single bull trout smolt was captured by seining at the mouth of the river (Kunz 2009, 
Phillips 2009). The origin of this fish is unclear and could have been another river system (Phillips 2009). For 
the analysis presented in this BA, it is assumed that the Nisqually River running through Fort Lewis to the 
Puget Sound supports bull trout. 
 
A survey was conducted in 1996 to determine the presence of bull trout and potential habitat on Fort Lewis 
(Fort Lewis Public Works 2006). Cabin, Sequalitchew, and Murray creeks were surveyed for bull trout 
presence, but no populations were located. Muck and Clear creeks were not surveyed due to lack of suitable 
habitat. Bull trout is not known to occur in the Muck Creek system, and habitat requirements likely exclude 
bull trout as viable habitat. Muck Creek is a low gradient semi-ephemeral stream with summer water 
temperatures that exceed the tolerances of bull trout. Temperatures as high as 21.5 °C (70.7 °F) have been 
measured in Muck Creek during the summer (Swarts and Salema 1997). Along with increased temperature, 
Muck Creek has intermittent flow. Sections of Muck Creek begin to go dry in June and remain dry until 
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December. Bull trout spawn in early fall when flows in Muck Creek are at a minimum. The lack of flow 
precludes Muck Creek from being viable spawning habitat for bull trout. Therefore, the Army has not 
conducted any recent surveys for bull trout in Muck Creek. 
 
Chinook Salmon 
This species is found from the Bering Strait south to southern California. The Puget Sound ESU for Chinook 
salmon is federally listed as threatened, although Chinook salmon populations appear stable in the Puget 
Sound Region. On September 2, 2005, NMFS designated critical habitat areas in Washington for Puget Sound 
Chinook salmon (Federal Register 2005). None of the streams on Fort Lewis are classified as critical habitat 
as Fort Lewis water bodies are exempt from this critical habitat designation (pursuant to the National Defense 
Authorization Act for Fiscal Year 2004; Public Law 108-136). However, critical habitat does include 
nearshore areas in the South Puget Sound adjacent to Fort Lewis. 
 
Chinook salmon are the largest of any salmon, with adults often exceeding 40 pounds (18 kilograms). There 
are different seasonal runs of Chinook salmon, which correspond to the timing of migration from ocean to 
freshwater. These runs have been identified on the basis of when adults enter freshwater to begin their 
spawning migration. However, distinct runs also differ in the degree of maturation at the time of river entry, 
the thermal regime and flow characteristics of their spawning site, and their actual time of spawning. 
 
Though they use a variety of freshwater habitats, Chinook salmon spawn in large mainstream rivers more 
frequently than other salmon species (Washington State Joint Natural Resources Cabinet 1999). As adults, 
they migrate from a marine environment into freshwater streams and rivers. These areas are mostly in rough 
gravel beds of major rivers, rather than the more protected tributaries (Tibbits 1998). Physical qualities of the 
stream, including stream flow, gravel quality, and silt load, can significantly influence the survival of the eggs 
as they develop within these spawning beds. Adult females prepare spawning beds in stream areas with 
suitable gravel composition, water depth, and velocity. The female then lays eggs, which she guards for a 
brief period before dying. Eggs hatch between 90 and 150 days after deposition, depending on water 
temperatures. The following spring, young salmon fry emerge, and may spend from 3 months to 2 years in 
freshwater before migrating to estuarine areas as smolts, and then into the ocean to feed and mature. Chinook 
salmon remain at sea for 1 to 6 years, with the exception of a small number of yearling males that mature in 
freshwater, or return after 2 to 3 months in salt water. 
 
To complete the freshwater portion of their life histories, Chinook salmon require cool, clean water with a 
high level of dissolved oxygen and low turbidity and sediment content. For spawning and incubation, clean 
gravel must be available, and streamflow must be of sufficient depth and velocity to allow passage, migration, 
and spawning (Washington State Joint Natural Resources Cabinet 1999). Dams and fishing pressure 
(commercial, tribal, and recreational) have been identified as major causes of declines in Chinook populations 
(Washington State Joint Natural Resources Cabinet 1999). 
 
The Puget Sound Chinook ESU includes all naturally spawned populations of Chinook salmon from rivers 
and streams flowing into Puget Sound, including the Straits of Juan de Fuca from the Elwha River, eastward, 
and rivers and streams flowing into Hood Canal, South Puget Sound, North Puget Sound, and the Strait of 
Georgia in Washington. Chinook salmon (and their progeny) from the following hatchery stocks are 
considered part of the listed ESU: Kendall Creek (spring run); North Fork Stillaguamish River (summer run); 
White River (spring run); Dungeness River (spring run); and Elwha River (fall run). 
 
The streams surrounding the Puget Sound are one of the major producers of Chinook salmon. The Puget 
Sound Chinook ESU includes Fort Lewis. Puget Sound borders North Fort Lewis, an area that provides 
habitat for outmigrating juvenile and in-migrating adult anadromous salmonids using the Nisqually River to 
the south and Chambers Creek to the north (Walter 1998). Some experimental rearing of Chinook and coho 
salmon was conducted in Sequalitchew Creek on Fort Lewis. Since the survival of Chinook salmon was poor 
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(Mills 1998), the Chinook and coho program was terminated in the early 1990s (Zuchowski 2006). Although 
some Chinook salmon may use the lower reaches of Sequalitchew Creek, it is unlikely that they spawn in the 
creek, as there is little spawning habitat within Sequalitchew Creek immediately downstream of Sequalitchew 
Lake (Carlson 1998, Norman 1998). Most spawning near Fort Lewis occurs in the mainstem of the Nisqually 
River (U.S. Army Directorate of Engineering and Housing 1984, CH2M HILL 1994, Nisqually Chinook 
Recovery Team 2001). According to SalmonScape, the section of the Nisqually River running through Fort 
Lewis and north to the Puget Sound provides spawning habitat for fall Chinook salmon (Washington 
Department of Fish and Wildlife no date). The data also indicate the presence of some rearing habitat south 
(upstream) of Fort Lewis. According to StreamNet, this portion of the Nisqually River provides spawning and 
migration habitat (StreamNet 2009; Figure 5-3).  
 
Chinook salmon have been documented spawning in lower Muck Creek during high water years. Use of 
Muck Creek by Chinook is dependent on water levels. Occasional use occurs when flows in early fall are 
sufficient to allow upstream migration. Use has only been documented in the lower half mile of Muck Creek. 
In 2005, one carcass of a female Chinook salmon was observed approximately 328 feet (100 meters) upstream 
of the mouth of Muck Creek (Richardson 2010).  
 
Steelhead  
The Puget Sound ESU for steelhead is federally listed as threatened. No critical habitat has been designated 
for this species. The original range of steelhead was from northern Mexico to southeastern Alaska, and inland 
to the tributaries of the upper Columbia River, to Hell’s Canyon Dam on the Snake River and the Clearwater 
and Salmon rivers in Idaho. 
 
Of all the salmonid populations within Washington State, steelhead spend the largest amount of their lives 
actually within the inland boundaries of the state. This species is found in most streams in Washington during 
all times of the year. Winter runs are normally found in the Puget Sound region with a few populations 
migrating east through the Cascades via the Columbia River. The summer runs migrate much farther and are 
found in most major streams in Washington. In western Washington, both forms (rainbow trout and 
steelhead) are present in most drainages of Puget Sound, coastal streams, and the lower Columbia River 
(Figures 5-4 and 5-5). 
 
In general, steelhead that enter freshwater between May and October are considered summer-run steelhead. 
Steelhead that enter fresh water between November and April are considered winter-run steelhead. Summer 
steelhead enter fresh water in a sexually immature condition and require several months to mature and spawn. 
Winter steelhead enter fresh water with well-developed gonads and spawn shortly thereafter.  
 
The Nisqually River has both winter- and summer-run steelhead. The winter run consists of both native fish 
and hatchery fish of outside origin, but it is managed for natural production. This run contributes to both the 
Nisqually Indian commercial and non-Indian sport fisheries on the river. The summer run consists of hatchery 
fish of outside origin and contributes to a small non-Indian sport fishery on the river. According to digital data 
from SalmonScape (Washington Department of Fish and Wildlife no date), winter-run steelhead are found in 
the Nisqually River and Muck Creek, with historic presence in Spanaway Creek. The Nisqually River 
provides spawning habitat for winter-run steelhead, and Muck Creek provides rearing habitat. According to 
StreamNet, the Nisqually River provides habitat for summer steelhead migration and winter steelhead 
spawning, rearing, and migration, and Muck Creek provides rearing and migration habitat for winter steelhead 
(StreamNet 2009; Figures 5-4 and 5-5). Steelhead have been documented throughout most of the Muck Creek 
system on Fort Lewis (Kerwin 2000), and are known to use Muck Creek for spawning and rearing habitat. 
Recent spawning surveys of steelhead in Muck Creek documented five redds in 2008 and ten redds and two 
adults in 2009 (Richardson 2009).  
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Hatchery plants of both winter and summer steelhead have occurred historically in the basin, but they have 
been eliminated to protect the native wild stock. Spawning occurs from April through June, with fry emerging 
from late May through August (Nisqually Chinook Recovery Team 2001). 
 

5.1.4.2 Current Salmonid Habitat Use and Protection Measures 

As discussed in Chapter 2, training occurs predominantly on land, outside of streams and other aquatic 
habitats. Vehicles use the approved hardened stream crossings shown in Figure 2-2 to cross Muck Creek. As 
discussed earlier, vehicles do not currently ford the Nisqually River, and there are no plans to do so in the 
foreseeable future. As described in Section 2.4.8, amphibious operations occur in the Puget Sound, and 
Sequalitchew Lake, which is directly connected to the Puget Sound via Sequalitchew Creek. Additionally, 
stormwater and treated wastewater from Fort Lewis are discharged to the Puget Sound near Solo Point. 
 
Existing protection measures for salmonids are listed in Table 2-4. They include stream buffers and hardened 
crossings throughout the installation, as well as restrictions on the military use of the Solo Point boat ramp 
and adjacent shoreline, which were developed as a result of consultation with NMFS. These measures limit 
activities that can occur during times when listed salmonids are likely to be present. Additionally, all 
construction, forest management, and stream management activities require an analysis of potential impacts to 
salmon and appropriate mitigation. Hardened crossings are maintained on an as-needed basis, as discussed in 
Section 2.1.4. Fort Lewis also has ongoing management to maintain and enhance riparian and instream 
habitats, primarily through the removal of invasive vegetation, followed by planting native shrubs and trees.  
 

5.1.4.3 Analysis of Direct and Indirect Effects 

Construction 
The locations of proposed construction activities relative to waterways on Fort Lewis and streams where bull 
trout, Chinook salmon, and steelhead occur are shown in Figures 3-1, and 5-2 through 5-5. Construction 
would occur on approximately 220 acres (89 ha), in areas that are already developed, or that have already 
been cleared and/or disturbed in association with firing ranges. The alteration of soil structure during 
construction may increase sediment loading to streams, but the effect is likely to be short-term (Spence et al. 
1996). Additionally, construction materials, fuels, solvents, and other hazardous materials would be used at 
the construction sites, which would have the potential to enter nearby water bodies if not handled and 
managed appropriately. The closest construction site to a water body with listed fish species is Range 92, 
which is approximately 1,300 feet (396 meters) south of Muck Creek at its closest point. As discussed in 
Chapter 3, planned construction activities at this site include upgrading existing range facilities. Construction 
projects require the use of engineering controls and Best Management Practices (BMPs), including a 
Stormwater Pollution Prevention Plan (SWPPP) to minimize the potential for construction-generated runoff 
and sedimentation. Additionally, a spill prevention control and countermeasures plan (SPCCP) would be in 
place to help prevent and respond to any spills occurring on the construction site. These procedures would 
help prevent loss of soil and other materials from construction sites in order to prevent sedimentation and 
release of pollutants into water bodies. At the Range 92 site, the 1,300 feet between the construction area and 
the stream, including a riparian buffer along the stream, would further help prevent release of materials into 
Muck Creek. Additionally, the site has very level topography, and runoff from that area into Muck Creek is 
very unlikely. Therefore, minimal effects to fish habitat are anticipated. All other construction projects would 
be at least 1.5 miles from the nearest fish-bearing streams, and would be subject to the same construction 
BMPs described above. The majority of the construction projects would occur in the cantonment area, in 
areas that area already developed, as shown in Figure 3-1. 
 
The total area of new impervious surface created under this alternative would total up to 220 acres, spread out 
over the construction areas shown on Figure 3-1. This increase in impervious surface would have the potential 
to cause increased sedimentation into waterways if it resulted in an increase in overland flow. Under 
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construction requirements, all stormwater on new construction sites must be treated on site either through 
bioswales or injection wells. Therefore, there would be no increase in overland flow as a result of the 
increased impervious surface, and effects to fish habitat, including critical habitat in the Puget Sound for bull 
trout and Chinook salmon, are not anticipated. 
 
Stationing 
The increase in people living and working on Fort Lewis would result in an increase in the amount of 
discharge from the Fort Lewis Solo Point WWTP into the Puget Sound. Discharges from the WWTP could 
potentially affect listed salmon and their habitat in the area of the outfall. The most likely use of the portion of 
the Puget Sound that is influenced by the outfall is by adult Chinook, steelhead, and bull trout that are 
migrating to freshwater systems, and by juveniles and subadults foraging in the area (U.S. Environmental 
Protection Agency 2009). Since the outfall is not located at a stream or river entrance, the area is unlikely to 
have high use by listed salmonids.  
 
The total mixing zone length for all discharge ports of the WWTP combined is 670 feet. A BE prepared by 
the U.S. Environmental Protection Agency (EPA) in association with renewal of the Fort Lewis National 
Pollutant Discharge Elimination System (NPDES) permit analyzed maximum concentrations of water quality 
contaminants (at the edge of the mixing zone under maximum permitted discharge scenarios (7.0 mgd; U.S. 
Environmental Protection Agency 2009). According to the BE, these concentrations are not large enough to 
adversely affect listed species that swim through the area.  
 
The additional contributions to the WWTP under the proposed action would be associated with an 8 percent 
on-post population increase, plus a 10 percent increase in people working on the installation. Although the 
WWTP is currently well below its hydraulic design capacity, there is evidence that it is already near its 
biological oxygen demand (BOD) design capacity, and therefore would not be able to meet the more 
restrictive permit limits of the new NPDES permit under the proposed action. Although additional effluent 
would be the same in composition as the current effluent, potential effects to listed fish species and their 
habitat in the form of increased BOD and reduced dilution, could have impacts to listed species and their 
habitat, including bull trout and chinook salmon critical habitat, beyond those addressed in the BE. 
 
The new soldiers and family members living off-post would also contribute to increases in other treatment 
plants in the region. It is impossible to determine where these increases would occur, but it is assumed that the 
vast majority of the incoming population would live in Pierce and Thurston counties. Therefore, additional 
wastewater discharges into the Puget Sound associated with stationing actions are likely. Given that the total 
additional population in the region is just over 1 percent of the total regional population in Pierce and 
Thurston counties, it is not expected that these discharges would result in changes in water quality that would 
result in adverse impacts to listed fish or critical habitat. 
 
Ground Training 
Direct impacts to fish include those that cause mortality, physical trauma, harassment, or predation. Ground 
activities most likely to directly impact listed fish involve stream and river fording activities at Muck Creek. 
With a large increase in vehicle miles from SBCT, GTA, CSS, and CAB unit vehicles from current levels, 
there would be a substantial increase in the number of vehicle crossings of streams and rivers, increasing the 
potential to directly kill, harm, or harass fish, and degrade their habitat. One phenomenon associated with 
vehicles crossing streambeds is the creation of an “attractive nuisance,” where vehicles create gravel mounds 
in the streambed, which attract spawning fish, which could then be killed or harmed by further vehicle 
activity. However, stream crossings would occur at vehicle fords on Muck Creek that have been hardened 
with concrete to minimize the likelihood of salmon loitering in the area and exposing themselves to potential 
harm. These hardened crossings minimize the likelihood of vehicles directly impacting the streambed and 
therefore stop the creation of gravel mounds. River crossing activities on the Nisqually River are not 
reasonably foreseeable under the proposed action. 
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With increased training activities, particularly off-road, there is the potential for increased sedimentation to 
enter aquatic habitats and indirectly impact fish. This increase in instream sedimentation could result from 
soil compaction and increased erosion. Compacting soil increases the overland flow of water into the aquatic 
habitat and decreases the water storage capacity of the soil. Over the long-term, overland flow can erode the 
topsoil and cut rills and gullies or deepen existing gullies, concentrating runoff. As a result, sediment 
production is increased. Reduced infiltration and increased runoff may decrease the recharge of the saturated 
zone and increase peak flow discharge. 
 
Sedimentation can cover spawning or rearing areas and fill pool habitats, making them unusable by fish and 
other aquatic organisms (USDA Forest Service 2002). A number of sublethal effects to aquatic species may 
also occur as a result of sedimentation, including avoidance behavior, reduced feeding and growth, and 
physiological stress (Waters 1995). Over the long-term, increased sediment loads reduce primary production 
in streams. Reduced instream plant growth, combined with the reductions in riparian vegetation, can limit 
populations of terrestrial and aquatic insects, which also serve as food sources for many salmonids. 
 
The risk of sedimentation into aquatic habitats would remain low. Training activities with the potential to 
disturb soil would continue to be conducted outside the designated 164-foot (50-m) buffers, which would 
continue to minimize impacts to salmonids and their habitats. Additionally, the soils on Fort Lewis have a low 
potential for erosion and movement from training sites. 
 
Fuel spills and leaks from vehicles present some risk to salmonids on Fort Lewis, primarily through 
contamination and modification of riparian habitat. However, these risks would be minimal, since all vehicle 
refueling sites and assembly areas would be located at least 328 feet (100 m) away from aquatic habitats. 
Additionally, the units would follow the installation SPCCP, which includes spill prevention measures, as 
well as spill contingency plans. Critical habitat for bull trout and Chinook salmon in the Puget Sound should 
not be affected. 
 
Live-Fire Training 
There are fire risks associated with gunnery training and other activities that use fire or incendiary devices 
(such as flares and camp fires). These activities would increase in frequency under the proposed action, 
resulting in the ignition of more fires in training areas on Fort Lewis. Fires are only likely to impact fish if 
vegetation in the 164-feet (50-m) buffer zone adjacent to aquatic bodies is burned. Removal of this riparian 
vegetation would potentially increase sedimentation and short-term water temperatures of the water bodies, 
both of which can be harmful to fish. Since most fires attributable to training are contained in impact areas 
and other locations away from salmonid-bearing streams, risks are minimal. Although the frequency and 
number of fires on Fort Lewis would increase as a result of the increased live-fire training (as well as use of 
other incendiary devices), they would continue to be confined predominantly to open grassland habitats. 
Firebreaks and installation fire management activities (including placing restrictions on where tracer, 
pyrotechnics, and troop fires are authorized during high fire risk conditions) should continue to adequately 
minimize the risk of a fire escaping into riparian habitats, and should therefore continue to protect salmonid 
populations on Fort Lewis. 
 
Digging would result in soil disturbance that could potentially increase the risk of erosion and sedimentation 
into water bodies. Given the low erodibility of soils and the regulation restricting digging within 164 feet (50 
m) of streams, it is unlikely that salmonid habitats on the installation would be adversely affected. 
Additionally, critical habitat for bull trout and Chinook salmon in the Puget Sound should not be affected 
 
Aviation Training 
Aviation activities could contribute to sedimentation, should rotor wash occur near water bodies. Since 
helicopter training by the CAB would not involve extended hovering, and take-off and landing activities 
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would occur in areas with very little exposed soil, it is expected that minimal, if any, sedimentation into 
salmonid-bearing waters would occur. 
 

5.1.4.4 Interrelated and Interdependent Effects 

Population increases into the region associated with the proposed action would likely result in more pollutants 
eventually entering the Puget Sound, including critical habitat for bull trout and Chinook salmon. These 
pollutants would be associated with use of automobiles, wastewater discharge, and other day-to-day activities 
by local residents. The pollutant discharges associated with a 1 percent increase in the overall regional 
population in Pierce and Thurston counties would not be expected to have a substantial effect on the water 
quality in the Puget Sound.  
 
Some construction of new housing and services could occur as a result of the regional population increase, 
although this would be dependent on overall economic conditions. Such construction projects would 
potentially result in an increase in impervious surface in the region, and could contribute to increases in 
stormwater runoff to streams and rivers, and associated flooding and sedimentation into aquatic habitats. All 
major construction projects would require separate consultation under the ESA to ensure they would not 
affect listed species. 
 
Possible increases in the population of soldiers and their families may see an increase in recreational uses of 
the surrounding area. With state regulations (such as fishing licenses) in place, any increases in salmon 
fishing in the Nisqually River or Puget Sound should not impact local salmonid stocks. However, there could 
be an increase in illegal activities such as poaching and violations of fish harvest regulations. Any increase in 
recreational activities in American Lake, or other lakes on the installation, would have no effect on bull trout 
or Chinook salmon, as these fish do not occur in these water bodies. Since steelhead do go up Muck Creek, it 
is possible that they may be found in Chambers Lake. Fort Lewis fishing practices in Chambers Lake require 
catch and release of everything except spiny ray fish, and use of artificial lures and barbless hooks. These 
practices would limit impacts to steelhead, although violations of these practices could occur. 
 

5.1.4.5 Cumulative Effects 

Native American tribes catch Chinook salmon and steelhead commercially and for subsistence using beach 
seine and gillnets. Bull trout are caught incidentally during fishing operations and by recreational anglers. 
Logging and agricultural practices, industrial pollution, urbanization, and other factors associated with 
development in the Pacific Northwest are degrading and diminishing salmon habitat (Williams and Graves 
1990; Spence et al. 1996). In addition, fuel leaks and spills from pleasure craft, fishing boats, or commercial 
boats may impact salmon habitat. 
 
Training activities under the proposed action would be cumulative to those already occurring on the 
installation, resulting in an additive use of training lands and participation in training and other activities that 
disturb the ground. Additionally, future training activities, such as ground training by High Mobility Artillery 
Rocket System (HIMARS) field artillery battalions, would be cumulative as well. However, even with these 
cumulative increases in training, it is expected that protective measures would remain sufficient to protect fish 
habitats on the installation and downstream habitats off the installation.  
 
Inaccessible habitat (because of historical farming practices of utilizing dikes) in the Nisqually Wildlife 
Refuge is slowly being opened up and restored for juvenile and adult salmonids. Hatcheries within the 
vicinity of Fort Lewis, including the Clear Creek Fish Hatchery operated by the Nisqually Tribe on Fort 
Lewis land, successfully contribute salmonids (e.g., Chinook salmon) to the local watersheds. These smolts 
increase the production of salmonid enhancement of the region. 
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5.1.4.6 Pathways and Indicators Matrix Checklist 

An analysis of pathways and indicators of ecological function was prepared following guidance provided by 
NMFS (1999). The pathway and indicator of ecological function evaluation covers all relevant habitat 
parameters affected either positively or negatively by the proposed action (Table 5-1).  
 

TABLE 5-1 
Analysis of Pathways and Indicators for the Fort Lewis Area 

Pathways and Indicators 
Environmental Baseline Effects of the Action(s) 

Properly 
Functioning 

At 
Risk 

Not Properly 
Functioning Restore Improve Maintain Degrade 

Water Quality 
  Temperature      •  
  Sediment      •  
  Contaminants/Nutrients      •  
Habitat Access 
  Physical Barriers      •  
Habitat Elements 
  Substrate      •  
  Large Woody Debris      •  
  Pool Frequency      •  
  Pool Quality      •  
  Off-Channel Habitat      •  
  Refugia      •  
Channel Condition and Dynamics 
  Width/Depth Ratio      •  
  Streambank Condition      •  
  Floodplain Connectivity      •  
Flow/Hydrology 
  Peak/Base Flows      •  
  Drainage Network Increase      •  
  Watershed Conditions      •  
  Disturbance      •  
  Riparian Reserves      •  
1 – The environmental baseline columns have been intentionally left blank. It is beyond the scope of the BA to establish baseline conditions for the 
Nisqually River watershed. 

 
Army activities under the proposed action would not be likely to substantially change temperature functions, 
habitat access, habitat elements, channel condition and dynamics, or flow and hydrology from baseline levels. 
Although sediment and contaminant loads to creeks and rivers could potentially increase as a result of the 
increase in off-road miles, use of BMPs and other protocols for protecting water quality should be sufficient 
to minimize impacts to water quality in the region. 
 

5.1.4.7 Conservation Measures to Reduce the Effects of the Action 

The following measures identified as mitigation in the GTA EIS would help reduce the effects of the action: 
 
• Monitor annually all hardened crossings during the winter, and implement any required maintenance, 

such as extending the hardened approaches to crossings or re-gravelling approaches. 
• Perform additional repair and maintenance of non-paved roads on Fort Lewis required by significantly 

increased travel related to training. 
• Increase soldier awareness of areas receiving repeated impacts within aquatic buffer zones by marking 

them with signs or Seibert stakes. 
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• Construct a new WWTP to mitigate the significant impact of the proposed action. The 2010 permit to be 
issued by the EPA for the existing WWTP will require compliance with more stringent effluent discharge 
limits, including the removal of biological oxygen demand and total suspended solids from 80% to 85% 
on a monthly average, and a reduction in the maximum daily concentration of chlorine in the effluent 
from 0.5 mg/L to 0.36 mg/L. The next permit to be issued in 2015 will further increase restrictions on 
effluent. The WWTP is already near the current permit effluent discharge levels and with the increased 
population from implementation of the proposed action, will not be able to meet the more restrictive 
permit limits. 

 
5.1.4.8 Determination of Effects 

Activities under the proposed action would have the potential to impact fish habitat in fish-bearing streams on 
Fort Lewis, as well as in the Puget Sound. Releases from construction sites would be minimized through 
BMPs, SWPPPs and SPCCPs. Releases from training areas would be minimized through protective buffers 
around streams and wetlands. Increases in discharge from the WWTP with the potential to exceed permitted 
effluent levels would be mitigated for by the construction of a new WWTP. Therefore, the proposed action 
may affect, but is not likely to adversely affect bull trout, Chinook salmon, or steelhead or their critical 
habitats.  
 

5.1.5 Rockfish 

5.1.5.1 Background Information 

Based on recent status reviews, NMFS has determined that three species of rockfish occurring in the Puget 
Sound area are in danger of extinction, or are likely to become endangered within the foreseeable future. On 
April 27, 2010 NMFS listed the Georgia Basin DPS of bocaccio as endangered, and lited the Georgia Basin 
DPSs of yelloweye rockfish and canary rockfish as threatened (National Marine Fisheries Service 2010a). The 
listing will become effective on July 27, 2010. Most of the background information presented in this section 
is taken from the Federal Register notice of proposed listing of these species (National Marine Fisheries 
Service 2009b).  
 
Rockfishes are bottom and mid-water dwelling fish that occur in various coastal habitats. Rockfish larvae are 
found in surface water, and larvae and small juveniles may remain in open waters for several months. 
Juveniles and subadults are associated with shallow water habitats, such as rocky reefs, kelp canopies, and 
artificial structures. Adults generally move into deeper water as they age. Larval rockfish feed on diatoms, 
dinoflagellates, tintinnids, and cladocerans; juveniles feed on copepods and euphasiids; and adults eat bottom 
and mid-water dwelling invertebrates and small fishes. 
 
Bocaccio 
Bocaccio are very rare in the Puget Sound, and have declined substantially since 1965, particularly relative to 
other rockfish species in the Puget Sound. The occurrence of large adult bocaccio in the Georgia Basin 
appears to be limited to certain areas. In past years, they were most commonly caught in the areas around 
Point Defiance and the Tacoma Narrows in the South Puget Sound. Based on limited information, they are 
frequently found in areas lacking hard substrates. Copulation and fertilization typically occur between August 
and November. Larvae are planktivores, pelagic juveniles are opportunistic feeders, and larger juveniles and 
adults are primarily piscivores. The main predators of adult bocaccio are marine mammals.  
 
Threats to the Georgia Basin DPS of bocaccio include low dissolved oxygen within their range, bycatch in 
recreational and commercial harvest, and a reduction in kelp habitat necessary for juvenile recruitment.  
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Yelloweye Rockfish 
Yelloweye rockfish occur from Baja California to Alaska. They are distributed throughout the Strait of 
Georgia in the northern Georgia Basin, but are less frequently observed in South Puget Sound. They typically 
occur in waters 80 to 1,560 feet (25 to 475 meters) deep, and often occur in areas with high relief and 
complex rocky habitats.  Juveniles settle in shallow, high relief zones, crevices, and sponge gardens, and then 
move to deeper waters as they grow. Fertilization may occur throughout the year, but is most common 
between September and April. Yelloweye rockfish are opportunistic feeders. Early life stages eat foods 
similar to those described for bocaccio. Adult yelloweye rockfish are larger than adult bocaccio, and tend to 
eat sand lance, gadids, flatfishes, shrimps, crabs, and gastropods. Predators include salmon and orcas. Threats 
to the species include low intrinsic productivity, bycatch in recreational and commercial harvest, loss of near 
shore habitat, chemical contamination, and areas of low dissolved oxygen. 
 
Canary Rockfish 
Within their range (from Baja California to the Western Gulf of Alaska), canary rockfish are most common 
off the coast of central Oregon. They were once considered fairly common in the greater Puget Sound area. 
They inhabit waters 160 to 820 feet (50 to 250 meters) deep, and are associated with the various rocky and 
coarse habitats throughout the basins of the Puget Sound. Fertilization peaks in December, and spawning 
occurs once per year. Larvae are planktivores, juveniles are zooplanktivores, and adults are 
planktivores/carnivores. Predators include yelloweye rockfish, lingcod, salmon, sharks, dolphins, seals, and 
possibly river otters. Threats to the species include low intrinsic productivity, bycatch in recreation and 
commercial harvest, loss of near shore habitat, chemical contamination, and areas of low dissolved oxygen. 
 

5.1.5.2 Analysis of Direct and Indirect Effects 

Construction 
All proposed construction would occur in areas that are already developed, or that have already been cleared 
and/or disturbed in association with firing ranges. These areas are not located adjacent to the Puget Sound 
where rockfish could potentially occur. Sediments, construction materials, fuels, solvents, and other 
hazardous materials originating at construction sites would be unlikely to be released into water bodies and 
make their way to the Puget Sound, given BMPs, SWPPPs, and SPCCPs to prevent release of these materials.  
The maximum 220 acres of new impervious surface created under this alternative would not result in 
increased overland flow, since all stormwater on new construction sites must be treated on site either through 
bioswales or injection wells. Therefore, effects to rockfish or their habitat in the Puget Sound are not 
anticipated. 
 
Stationing 
The proposed population increase at Fort Lewis, as well as the increase in people who work on the installation 
daily would increase inputs to the Solo Point WWTP, increasing the discharge from this facility. A BE 
prepared by the EPA in association with renewal of the NPDES permit for the WWTP addressed the potential 
effects to listed species associated with maximum permitted discharge scenarios. Although the BE did not 
address the three rockfish species proposed for listing, it did address potential impacts to listed salmon 
species, which may be relevant to other types of large fish. Based on this information, it is unlikely that 
concentrations of various water quality contaminants would be large enough to adversely affect rockfish 
species that swim in the vicinity of the WWTP outfall. Discharges from the WWTP under the proposed action 
would be similar in makeup to those analyzed in the BE, but dilution of contaminants would potentially be 
less, given the increased amount of discharge. Furthermore, given that the WWTP is already near its BOD 
design capacity, it would not be able to meet the more restrictive permit limits of the new NPDES permit 
under the proposed action. Given that low dissolved oxygen is listed as a threat to all three rockfish species, 
increased BOD released by the WWTP under the proposed action could adversely impact these species.  
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Additionally, new soldiers and family members living off-post would contribute to increases in other 
treatment plants in the region. It is impossible to determine where these increases would occur, but it is 
assumed that the vast majority of the incoming population would live in Pierce and Thurston counties, and 
would contribute to various WWTPs in the region. Therefore, additional wastewater discharges into the Puget 
Sound associated with stationing actions are likely. Given that the total additional population in the region is 
just over 1 percent of the total regional population in Pierce and Thurston counties, increased discharges are 
expected to be small.   
 
Training 
Training activities under the proposed action would have minimal effects on the three rockfish species 
proposed for listing or their habitat. Some risk of sedimentation would be associated with ground maneuver 
training, digging, and fire. However, given the low erodibility of soils on the installation, as well as riparian 
buffers and other regulations designed to prevent sedimentation into water bodies, the risk of impacts to 
habitats in the Puget Sound is minimal. There would not be an increase in amphibious training at Solo Point 
under the proposed action.  
 

5.1.5.1 Interrelated and Interdependent Effects 

Population increases into the region associated with the proposed action would likely result in more pollutants 
eventually entering the Puget Sound. These pollutants would be associated with use of automobiles, 
wastewater discharge, and other day-to-day activities by local residents. The pollutant discharges associated 
with a 1 percent increase in the overall regional population in Pierce and Thurston counties would not be 
expected to have a substantial effect on the water quality in the Puget Sound.  
 
Possible increases in the population of soldiers and their families may see an increase in people who 
participate in recreational fishing in the Puget Sound. As bycatch in recreational harvests is listed as a threat 
to the three rockfish species proposed for listing, recreational fishing could potentially impact these species. 
The increase in recreational fishing associated with the regional population increase would likely be small, 
and would be regulated and monitored by state agencies tasked with protecting fisheries in the region.  
 
Cumulative Effects 
Past recreational, commercial, and tribal fishing activities have contributed to the decline of these three 
rockfish species in the Puget Sound. Despite current limits on rockfish harvests, it is thought that the three 
rockfish species proposed for listing are still frequently caught as bycatch and discarded (National Marine 
Fisheries Service 2009b). Additionally, abandoned fishing gear in the Puget Sound is thought to be an 
ongoing cause of rockfish mortality. Therefore, all types of fishing are an ongoing threat to this species. 
Population increases associated with the proposed action would add to the overall regional population and 
could contribute to recreational fishing pressures. 
 
Development and cumulative regional population increases, including those associated with the proposed 
action, have indirectly affected rockfish habitats by contributing to sources of pollutants in the Puget Sound. 
Nitrogen discharges from WWTPs and other point and nonpoint sources is thought to be the primary cause of 
low dissolved oxygen levels in the South Puget Sound (U.S. Environmental Protection Agency 2009). These 
water quality effects continue to threaten bocaccio, yelloweye rockfish, and canary rockfish. 
 
Efforts to protect rockfish and their habitat have helped to offset some of the adverse cumulative effects on 
these three species in the region. These efforts include Federal laws and programs (e.g., the Clean Water Act, 
and the Coastal Zone Management Act), efforts to restore depressed salmon stocks (which also help rockfish), 
and other local efforts to identify and protect important habitats in the Puget Sound (National Marine 
Fisheries Service 2009b). 



ANALYSIS AND DETERMINATION OF EFFECTS 
 

GTA BA and EFH DEIS  May 2010 

 
5-23

5.1.5.2 Conservation Measures to Reduce the Effects of the Action 

The following measure has been included in the EIS as mitigation for potential impacts to rockfish and other 
marine species associated with increased discharges from the Solo Point WWTP: 
 
• Construct a new WWTP to mitigate the significant impact of the proposed action. The 2010 permit to be 

issued by the EPA for the existing WWTP will require compliance with more stringent effluent discharge 
limits, including the removal of biological oxygen demand and total suspended solids from 80% to 85% 
on a monthly average, and a reduction in the maximum daily concentration of chlorine in the effluent 
from 0.5 mg/L to 0.36 mg/L. The next permit to be issued in 2015 will further increase restrictions on 
effluent. The WWTP is already near the current permit effluent discharge levels and with the increased 
population from implementation of the proposed action, will not be able to meet the more restrictive 
permit limits. 

 
5.1.5.3 Determination of Effects 

Construction and training activities under the proposed action would be unlikely to have an impact on 
rockfish or the waters of the Puget Sound where they occur. Population increases associated with stationing, 
however, would result in increased discharges from the Solo Point WWTP and other WWTPs in the region, 
which could potentially exacerbate existing problems with low dissolved oxygen in the Puget Sound. The 
proposed new WWTP to be constructed by Fort Lewis would mitigate for likely exceedences in BOD levels 
under the new NPDES permit. The new WWTP would be built to accommodate the increase in wastewater 
inputs associated with population growth, and would allow Fort Lewis to meet more stringent effluent limits 
required by both the 2010 and 2015 permits. Therefore, the proposed action may effect, but is not likely to 
adversely affect bocaccio, yelloweye rockfish, or canary rockfish, provided the new WWTP is built. 
 

5.1.6 Marbled Murrelet 

5.1.6.1 Background Information 

The marbled murrelet is federally listed as a threatened species. The USFWS originally designated marbled 
murrelet critical habitat in January of 1994, and then amended this designation based on public comment. The 
majority of critical habitat in Washington is located in Late Successional Reserves (LSRs) on federal land in 
the North Cascade Range. Marbled murrelet critical habitat has been designated in Pierce County (U.S. Fish 
and Wildlife Service 2004b); however, this habitat is located primarily in LSR forests in the North Cascade 
Range in the eastern portion of the county. There is no critical habitat designation within Fort Lewis. The 
nearest critical habitat is shown in Figure 5-6. 
 
Marbled murrelets are small seabirds that have been observed near Fort Lewis on the Nisqually River, and in 
the Puget Sound near Solo Point (i.e., North Fort Lewis). They live in marine waters that are close to forests 
that provide suitable nesting habitat (Washington Department of Wildlife 1993). Marbled murrelets are found 
from Alaska to central California. In Washington State, they are resident all year in nearshore marine areas 
and spend the majority of their lives on salt water. The greatest concentration of murrelets in Washington is 
found in the northern Puget Sound. Of the approximately 5,000 murrelets that inhabit the Puget Sound, a 
relatively small proportion use the coastal zones in the vicinity of Fort Lewis (Northwest Forest Plan 
Interagency Regional Monitoring Program 2008). Estimates in this area are one to three murrelets per square 
kilometer. Murrelets feed on small fish and crustaceans in nearshore marine waters in Washington, and 
remain closer inshore (usually within 1.2 miles [2 km] of shore) than most other alcid seabirds (Carter and 
Sealy 1990). 



¯

5-24

Figure 5-6. Marbled Murrelet and Northern Spotted Owl 
                   Designated Critical Habitat
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During the breeding season, murrelets fly inland to nest in large trees (Washington Department of Fish and 
Wildlife 1991). Nesting takes place between April 1 and September 15, with an incubation period of about 30 
days. Murrelets nest either as a solitary pair or with other murrelets (Washington Department of Fish and 
Wildlife 1993). Both sexes share responsibility for incubation, with flights made to the ocean for food by the 
adult not attending the nest. 
 
In Washington, murrelets tend to nest in forests that are made up of greater than 30 percent old-growth/mature 
stands, which are most likely to contain suitable nesting trees. Areas containing more than 25 percent clear-
cut forest and/or meadow areas have significantly lower or non-existing populations of nesting murrelets 
(U.S. Fish and Wildlife Service 1992). Nest trees are typically greater than 35 inches (88 cm) in diameter at 
breast height (dbh) and average around 80 inches (200 cm) dbh. The most important component for nesting 
habitat is a platform, which may be a broad, moss-covered horizontal limb of an older tree, a broom, or a fork. 
A female murrelet lays a single egg on a platform, but does not construct a nest (Jordan and Hughes 1995). 
Forests with one or two usable platforms per acre are considered suitable nesting habitat (Grettenberger 
2000). The primary threat to murrelets is the loss of suitable nesting habitat (U.S. Fish and Wildlife Service 
1992, Washington Department of Fish and Wildlife 1993). 
 
Land-based fixed point and marine surveys were performed in 1991 on Fort Lewis to detect marbled 
murrelets that use forest and marine habitats (Ritchie 1998). These surveys were conducted at sunrise during 
good weather conditions, in locations with unobstructed views of the sky. Surveys were conducted on the 
Nisqually River corridor and the 4th Division Bluff above Solo Point. Boat surveys of potential foraging and 
loafing areas were conducted off Solo Point toward the mouth of the Nisqually River. The forest along 4th 
Division Bluff contains some suitable murrelet nesting trees, including trees with large, often deformed 
branches (Clouse 1998). 
 
No marbled murrelets were observed during these land-based surveys in 1991. Between five and 25 murrelets 
were observed along the coast during each boat survey. There was no indication that breeding activities were 
occurring nearby, as birds were not observed flying to or from land (Bottorff et al. 1991). During similar 
surveys in 1992, one murrelet was tentatively observed flying over Fort Lewis; however, no information was 
collected to confirm the murrelet sighting or breeding behavior on Fort Lewis. A survey of the forest east of 
Solo Point and the Nisqually River, and a marine survey between Anderson Island, Ketron Island, and the 
mouth of the Nisqually River, were conducted in 1993. No murrelets were detected during the forest survey, 
but some were observed along the coast. Although marbled murrelets have not been sighted in the forests on 
Fort Lewis, there is still the potential that they nest there and have not been detected. During the most recent 
2009 survey, 40 murrelet-type detections were made by radar, some of which were likely other species of 
birds, based on speed and time of day (Hamer Environmental 2009). The 24 detections that occurred before 
sunrise are more likely to be marbled murrelets, although there were no visual or audio confirmations of 
murrelets. Additionally, there was no indication that the birds detected were flying into or out of forested 
habitat on Fort Lewis rather than passing through the area on their way to or from the Puget Sound. 
 
Eight murrelets were sighted along the coast between Solo Point and the Nisqually River during summer and 
autumn boat surveys of seabirds in Puget Sound in 1995 and 1996. Murrelets were concentrated in well-
defined areas, with seasonal shifts in the locations of these aggregations. Therefore, these sites were thought 
to be primarily the result of changes in food availability. Low numbers of murrelets were found in South 
Puget Sound, from Ketron Island to Johnson Point, during the summer (< 15 each year), and none were found 
in the autumn. Most murrelets were seen 1,000 to 1,600 feet (304 to 488 m) offshore (Courtney et al. 1996; 
Merizon et al. 1997).  
 
Figure 5-6 shows critical habitat for marbled murrelet in the vicinity of the action area. Currently, since 
murrelets are unlikely to utilize habitats at Fort Lewis, most training activities are having a minimal effect on 
the species. The exception would be amphibious training at Solo Point, which could disturb murrelets 



ANALYSIS AND DETERMINATION OF EFFECTS 

GTA BA and EFH DEIS  May 2010 

   
5-26

foraging for food in the area. Most aspects of ongoing training do not adversely impact the potential habitat of 
forested habitats. The exception would be noise and human disturbance, which might make murrelets avoid 
use of Fort Lewis.  
 

5.1.6.2 Analysis of Direct and Indirect Effects 

Construction 
Noise and human activity associated with construction activities should not affect marbled murrelets, as noise 
levels would be similar to those that currently occur on or near Fort Lewis, and most noise-generating 
activities would occur a mile or more from the shoreline. No murrelets are known to use forests near proposed 
construction activities. 
 
Stationing 
The WWTP at Fort Lewis discharges in the Puget Sound, and could potentially impact marbled murrelets 
who ingest prey in the area. The increase in people living on-post, as well as the increase in soldiers working 
on-post, would result in an increase in the amount of wastewater being treated by the WWTP, as well as the 
associated discharges from this facility. According to the BE prepared by EPA, maximum concentrations of 
water quality contaminants at the edge of the mixing zone under maximum permitted discharge scenarios 
would not be large enough to adversely affect marbled murrelets through ingestion of prey (U.S. 
Environmental Protection Agency 2009). Population increases could result in reduced dilution of water 
quality contaminants, although it is still unlikely that concentrations would be large enough to affect marbled 
murrelets through ingestion of prey. 
 
The new soldiers and family members living off-post would also contribute to increases in other treatment 
plants in the region. It is impossible to determine where these increases would occur, but it is assumed that the 
vast majority of the incoming population would live in Pierce and Thurston counties. Therefore, additional 
wastewater discharges into the Puget Sound associated with stationing actions are likely. Given that the total 
additional population in the region is just over 1 percent of the total regional population in Pierce and 
Thurston counties, it is not expected that these discharges would result in changes in water quality that would 
result in adverse impacts to marbled murrelets. 
 
Ground Training 
Primary marbled murrelet use areas adjacent to Fort Lewis are along the shoreline of Puget Sound, with a few 
birds using the mouth of the Nisqually River. There is no evidence that murrelets use forests on Fort Lewis, 
although surveys of potential murrelet use of forests have not been conducted during the past decade. Puget 
Sound in the vicinity of Fort Lewis does not appear to provide high-value habitat for marbled murrelets 
(Clouse 2010). Although military training does occur in potential foraging habitat and would likely increase 
with the proposed actions, the bulk of the increase would be in prairies and other open habitats, which are not 
associated with murrelet foraging. Therefore, ongoing and future ground training activities should not impact 
marbled murrelets. 
 
Live-Fire Training 
Noise associated with an increase frequency of gunnery activities as a result of ongoing or future military 
training activities should not affect murrelets, as noise levels from these training activities would be similar to 
those that currently occur on or near Fort Lewis, and most noise-generating activities would continue to occur 
a mile or more inshore from the shoreline. Predicted peak noise levels under the proposed action are shown as 
contour lines on Figure 5-6. 
 
Aviation Training 
Helicopter training would be land-based only, with no over water training proposed. This would reduce the 
potential for direct interaction between helicopters and murrelets. However, noise associated with helicopter 
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training near the coastline could impact foraging and loafing murrelets in this area. Impacts would be short-
term, lasting only as long as helicopters were in the area. 
 
Military flights along the Nisqually River would likely increase under proposed CAB training. Few, if any 
murrelets are likely to use the Nisqually River in the vicinity of Fort Lewis, therefore, impacts to marbled 
murrelets in this area would be negligible. 
 

5.1.6.3 Interrelated and Interdependent Effects 

Possible increases in the population of soldiers and their families may result in an increase in recreational 
uses, such as boating, in the surrounding area. Marbled murrelets are moderately sensitive to noise and human 
activity, but are tolerant of humans walking along beaches in areas where murrelets feed (Bottorff et al. 1991; 
ENSR 1995). In addition, murrelets are tolerant of boating activity near Fort Lewis, since boating is a 
common activity in Puget Sound and on the Nisqually River. 
 

5.1.6.4 Cumulative Effects 

Recreational and commercial fisheries in the marine waters off of Fort Lewis may disturb or harm marbled 
murrelets. One murrelet observed in Puget Sound in 1991 had a baited herring with hook and fishing line 
dangling from its beak (Bottorff et al. 1991). Data collected during seabird surveys in 1995 and 1996 suggest 
that tribal fisheries with gillnets do not pose a significant risk to marbled murrelets in the South Puget Sound. 
Furthermore, murrelets are generally found farther off shore than the nearshore zone in which these fisheries 
operate (Merizon et al. 1997). Construction, training increases, and other activities under the proposed action 
would result in cumulative noise and other disturbance on Fort Lewis, which would have the potential to 
make habitats on the installation less suitable for use by marbled murrelets. Additionally, off-post 
construction associated with population increases, should it occur, could potentially contribute to cumulative 
losses of forest habitats on the region. Population increases associated with the proposed action would 
increase the cumulative wastewater and other regional discharges into the Puget Sound. Activities on Fort 
Lewis that may help offset some of these cumulative impacts include a new pretreatment program at the 
WWTP, and possible future reductions in wastewater discharge through wastewater re-use (U.S. 
Environmental Protection Agency 2009). 
 

5.1.6.5 Conservation Measures to Reduce the Effects of the Action 

The following mitigation measure, as presented in the GTA EIS, would minimize risks to marbled murrelet 
populations and habitat from increased discharges from the WWTP: 
 
• Construct a new WWTP to mitigate the significant impact of the proposed action. The 2010 permit to be 

issued by the EPA for the existing WWTP will require compliance with more stringent effluent discharge 
limits, including the removal of biological oxygen demand and total suspended solids from 80% to 85% 
on a monthly average, and a reduction in the maximum daily concentration of chlorine in the effluent 
from 0.5 mg/L to 0.36 mg/L. The next permit to be issued in 2015 will further increase restrictions on 
effluent. The WWTP is already near the current permit effluent discharge levels and with the increased 
population from implementation of the proposed action, will not be able to meet the more restrictive 
permit limits. 

 
5.1.6.6 Determination of Effects 

Proposed military training activities on Fort Lewis could disturb murrelets. Most training activity would occur 
a mile or more from Puget Sound. Noise and human disturbance associated with military training would occur 
at the Nisqually River, but would be similar to current levels. Murrelet habitat would not be physically altered 
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or disturbed by the proposed actions. No marbled murrelet critical habitat is on the installation. Thus, the 
proposed action may affect, but is not likely to adversely affect marbled murrelets or their critical habitat. 
 

5.1.7 Northern Spotted Owl 

5.1.7.1 Background Information 

The northern spotted owl is associated with most of the major types of coniferous forest in the Pacific 
Northwest. The northern spotted owl was listed as a threatened species in 1990. Suitable habitat for the 
species on Fort Lewis was identified and mapped by the USFWS, and in 1992, 62,000 acres (25,090 ha) of 
Fort Lewis were designated as critical habitat for northern spotted owl (U.S. Fish and Wildlife Service 1991). 
Based on a recent decision by the USFWS, however, the areas previously designated as critical habitat for the 
northern spotted owl on the installation have been removed as part of the overall critical habitat revision for 
this species (U.S. Fish and Wildlife Service 2008b). Fort Lewis is considered a strategic location between 
known spotted owl populations on the Olympic Peninsula to the west and the Cascade Range to the east. 
 
Although a secretive and mostly nocturnal bird, the northern spotted owl is relatively unafraid of human 
beings (Forsman et al. 1984). The adult spotted owl maintains a territory year-round; however, individuals 
may shift their home ranges between the breeding and non-breeding season. 
 
Forest practices on Fort Lewis consist of land clearing (for the development of military facilities and housing) 
as well as a limited timber harvest regime. In addition, military activities have resulted in an extensive 
network of roads throughout the forested parts of Fort Lewis. These direct and indirect forest practices have 
resulted in the development of the partially fragmented, mixed-age timber stands that now characterize the 
installation. Surveys for spotted owls using calling stations on Fort Lewis were conducted in 1991, 1994, 
1995, 1998, 1999, 2002, 2003, 2006, 2008, and 2009 (Bottorff et al. 1991; Raedeke Associates, Inc. 1995; 
Malkin 1999; ENSR 2003, 2006, 2008). No resident or dispersing spotted owls were detected on Fort Lewis 
during these surveys.  
 
Although no spotted owl occurrences have been documented on Fort Lewis, it is possible that this species was 
present on the installation’s forests in the past, and could potentially inhabit them in the future. Fort Lewis is 
positioned between known populations of spotted owls on the Olympic Peninsula to the west and the Cascade 
Range to the east, in what is considered a strategic location. Fort Lewis is viewed as providing the potential 
for demographic interchange between these two known owl populations (U.S. Department of the Interior 
1992). There is no evidence, however, to suggest that spotted owls travel between the existing populations 
(Raedeke Associates, Inc. 1995). 
 
Location of spotted owl nests is sensitive information that cannot be shown in this public document. 
However, Figure 5-6 shows northern spotted owl designated critical habitat in the region, which provides an 
idea of where owls are located relative to Fort Lewis. The nearest known habitat occupied by northern spotted 
owls is over 12 miles (19 km) to the south of the cantonment area in the Mineral Block of the Gifford Pinchot 
National Forest in southeastern Thurston County. Even though spotted owls have not been detected on Fort 
Lewis during the breeding season, the species may use the installation in the autumn and winter. Juvenile 
owls have been known to travel long distances from their nest and through seemingly unsuitable habitat 
during dispersal in autumn and winter (Raedeke Associates, Inc. 1995; ENSR 2003). Therefore, the potential 
exists for dispersing owls and other owls to use Fort Lewis outside of the breeding season. 
 
The forest attributes that are generally recognized as key features of habitat suitable for spotted owl nesting, 
roosting, and foraging are primarily characteristics of old-growth stands. These characteristics include 
structural diversity, large trees and snags, coarse woody debris, sufficient space under the canopy for owls to 
fly, and a low level of fragmentation of habitats across the landscape (Bottorff and Swanson 1993). Presently, 
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forests with suitable nesting and roosting habitat are primarily limited to the Nisqually River corridor, 
Ellsworth Woods, and the 4th Division Bluff. The few late successional and old-growth stands on Fort Lewis 
receive little to no management, beyond protection. Other forests are managed to increase their suitability for 
supporting northern spotted owls, using methods such as thinning to create a predominantly uneven-aged 
forest structure, leaving down trees and snags, and underplanting thinned stands with shade tolerant species 
(Department of the Army 2007c).  
 
Beyond the limited timber harvest regime, which is designed to increase the suitability of forested habitats to 
support spotted owls, ongoing activities on Fort Lewis have little impact on potential spotted owl habitat. 
Forests are not used extensively for training, particularly destructive forms of training such as off-road vehicle 
travel and digging. However, noise associated with activities at Fort Lewis, including live-fire and helicopter 
training, may contribute to an ambient environment that is not conducive to supporting northern spotted owls, 
should the physical characteristics of the habitat improve. 
 

5.1.7.2 Analysis of Direct and Indirect Effects  

Construction 
Proposed construction activities, shown in Figure 3-1, would entail minimal removal of trees, restricted to 
areas within or at the edge of the cantonment area, or at the edge of already disturbed openings at existing 
ranges. These areas do not represent suitable habitat for spotted owl, and because of their locations are not 
currently being managed for habitat characteristics suitable for northern spotted owl. Since no spotted owls 
currently use the installation, construction activities would not have direct impacts on the species. 
Additionally, given the location of these construction projects, they would not interfere with management 
practices on the installation to improve spotted owl habitat characteristics. Noise from construction could 
disturb birds in the vicinity of the construction sites. However, since northern spotted owls are not known to 
utilize these habitats, and the nearest known spotted owls are 12 miles (19 km) away, noise from construction 
should not affect the species.  
 
Maneuver Training 
The proposed ground training activities are not expected result in direct effects to northern spotted owls, as no 
populations have been recorded on the installation. If any owls happened to use forests on Fort Lewis during 
the dispersal, they could be disturbed by these activities. However, most of the new training would occur in 
open grassland habitats, with limited training in forests. Off-road vehicle activities would occur only in open 
areas. Forested areas with the potential to provide northern spotted owl habitat in the future would not be 
directly affected by training activities to the degree that potential habitat would be altered.  
 
The large increase in training on Fort Lewis annually would increase the frequency of human disturbances 
and loud noises, as well as result in training activities occurring in more locations on the installation at any 
one time. Although these disturbances would primarily occur outside of forest habitats, the overall ambient 
noise level and human presence on the installation would increase, potentially making existing habitats less 
suitable for supporting spotted owls in the future.  
 
Weapons Qualification and Gunnery Training 
The amount of weapons training occurring on Fort Lewis would increase under the proposed action. Noise 
associated with weapons training would extend off the installation, as shown in Figure 5-6. The USFWS has 
established a threshold of 92 decibels as the point at which spotted owls are likely to show signs of 
disturbance such as flushing (Harke 2008). Noise levels this high would occur entirely within the installation 
boundary. Therefore, noise would be unlikely to affect spotted owls, although if dispersing owls were present 
on the installation during weapons training, they would likely be disturbed by the noise. Additionally, the 
increased frequency of loud noises on Fort Lewis could potentially make the forested habitats on the 
installation less suitable for supporting spotted owl populations in the future. 



ANALYSIS AND DETERMINATION OF EFFECTS 

GTA BA and EFH DEIS  May 2010 

   
5-30

The increased amount of weapons training, as well as other types of training that utilize incendiary devices, 
would increase the risk of fire at Fort Lewis. Although fires would originate almost exclusively in open 
grassland habitats, a fire could potentially spread to other portions of the installation, burning through forested 
habitat. However, the risk of such an occurrence is very rare, since existing fire management practices are to 
control fires that escape from high fire areas very quickly. Although some forested habitat could burn, fire 
management practices would continue to limit these fires to no more than a few acres in size. Therefore, 
potential northern spotted owl habitat on Fort Lewis would be affected only minimally at most. 
 
Aviation Training 
Most aviation training would occur within the boundaries of Fort Lewis, with the only regular flight path 
occurring in the area surrounding GAAF. Aircraft noise levels of 60 dB higher would be restricted to 
approximately 2 miles of the airfield. Therefore, noise from most helicopter training would not be expected to 
directly affect spotted owls. Dispersing owls temporarily using the installation could potentially be disturbed 
by aircraft, particularly those flying at 400 feet or less above forested habitats. Additionally, increased noise 
levels associated with increased aviation training could potentially make Fort Lewis less suitable for 
supporting northern spotted owls in the future. Aircraft associated with the CAB would need to fly to and 
from Fort Lewis. These aircraft would not follow any prescribed route, but would potentially fly above 
northern spotted owl populations in the Cascade Range. However, they would “fly friendly” at altitudes well 
above 2,000 feet AGL. At this altitude, the noise at tree level would be much less than the 92 dB at which 
spotted owls are likely to show signs of disturbance. 
 

5.1.7.3 Interrelated and Interdependent Effects 

Stationing of new units at Fort Lewis might eventually result in additional construction in the cantonment area 
in the future to provide housing and other needs created by the new troops, beyond the construction directly 
associated with the action that has been identified in this BA. This construction, should it occur, would likely 
be located entirely within the cantonment area, and would therefore have minimal risk of affecting northern 
spotted owls. Although it is possible that some construction should occur outside of the cantonment area, it is 
not reasonably foreseeable that it would occur in forested habitats with the potential to eventually support 
spotted owl populations.  
 
The population increases of soldiers and their families associated with the proposed action could potentially 
result in additional construction of housing and other structures in the region surrounding Fort Lewis, 
although the likelihood of such construction would be dependent on the housing market and other economic 
conditions. Such construction projects would most likely occur in Pierce or Thurston counties, although it is 
impossible to say where such projects would occur. Given the lack of northern spotted owl habitat in the more 
developed areas of Pierce and Thurston counties, it is unlikely that northern spotted owls would be affected 
by these activities. Additionally, all new construction would require separate ESA consultation.  
 

5.1.7.4 Cumulative Effects 

Northern spotted owl population declines in Washington and Oregon can be attributed to habitat 
fragmentation and degradation due to logging activities, increased urban development, and competition with 
barred owls (Forest Ecosystem Management Assessment Team 1993; Spotted Owl Recovery Team 1994). In 
general, forest stands within the vicinity of Fort Lewis are young and thus lacking key habitat components 
such as compositional and structural diversity, snags, and coarse woody debris. As a result, there is a lack of 
critical habitat elements for northern spotted owl within the vicinity of Fort Lewis. 
 
Forest habitat on Fort Lewis remains important for potential future immigration of spotted owl and could be a 
link between the Olympic Peninsula habitat and Cascade Range habitat. State, tribal, local, and private 
activities that disturb or destroy suitable northern spotted owl habitat between these areas and Fort Lewis, 
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however, has the potential to reduce the likelihood that northern spotted owl would use the installation in the 
future. 
 
The proposed increases in training, particularly live-fire training and aviation training, would contribute 
additional noise to the area, which could have cumulative effects to potential spotted owl habitat, when added 
to other sources of noise in the region. Additionally, increases in Army and other helicopter flights over the 
Cascades would be cumulative to other sources of aircraft noise over nesting areas.  
 

5.1.7.5 Conservation Measures to Reduce the Effects of the Action 

No conservation measures are needed to reduce the effects of the action at Fort Lewis on northern spotted 
owls.  
 

5.1.7.6 Determination of Effects 

Northern spotted owls have not been detected at Fort Lewis, although barred owls (Strix varia) and other owls 
have. Proposed increases in military training are not likely to impact potential habitat and would 
predominantly occur outside of forested habitats. Ground activities would be located sufficient distances from 
areas that are managed to mimic the structural and species-component characteristics of late-successional 
forests to minimize risks to potential habitat. With existing fire management in place, the risk of forest fires 
on Fort Lewis would remain low. No spotted owl critical habitat is found on Fort Lewis. Effects would be 
limited to increases in noise and disturbance that could potentially reduce the suitability of nearby forests to 
support owls in the future. Overall, the proposed activities may affect, but are not likely to adversely affect 
this species or its critical habitat. 
 

5.1.8 Canada Lynx 

5.1.8.1 Background Information 

On March 24, 2000, the lynx was federally listed as a threatened species in several states in the Northeast, 
Great Lakes Region, Southern Rockies, and North Cascades. In March 2009, the USFWS designated critical 
habitat in several states, including 1,836 mi2 in Okanogan and Chelan counties, Washington. 
 
The lynx is a medium-sized cat with long legs. The lynx’s long legs and large feet make it highly adapted for 
hunting in deep snow. The historical and present range of the lynx north of the contiguous United States 
includes Alaska and the portion of Canada extending from the Yukon and Northwest Territories south across 
the United States border and east to New Brunswick and Nova Scotia. In the contiguous United States, lynx 
historically occurred in the Cascades Range of Washington and Oregon; the Rocky Mountain Range in 
Montana, Wyoming, Idaho, eastern Washington, eastern Oregon, northern Utah, and Colorado; the western 
Great Lakes Region; and the northeastern United States region from Maine southwest to New York (McCord 
and Cardoza 1982, Quinn and Parker 1987). Lynx are often found in forest habitats with their main prey item, 
snowshoe hare (Lepus canadensis). Lynx are most likely to persist in areas that receive deep snow, for which 
the lynx is highly adapted (Ruggiero et al. 1999).  
 
Lynx in Washington are concentrated in the northeast and northcentral portions of the state. In the 1960s and 
1970s, there were very few reports of lynx caught in Yakima, Kittitas, Pierce, and Lewis counties that may 
have been transients. The size of the lynx population in Washington is almost certainly less than 200 
individuals, and possibly less than 100 individuals (Washington Department of Fish and Wildlife 2000b). 
Lynx are not believed to reside in the project area, and there is no designated critical habitat in the project 
area. However, the USFWS has determined that this species may be expected to occur in appropriate habitat 
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throughout Washington. Lynx are not known to occur on Fort Lewis, and the lowland environments on the 
installation and surrounding areas do not provide suitable habitat for this species.  
 

5.1.8.2 Analysis of Direct and Indirect Effects 

Because forested habitats on Fort Lewis are isolated from other suitable habitat for this species, and because 
lynx have not been recorded on the installation, it is not likely that lynx occur on or near Fort Lewis. 
Therefore the proposed action is not expected to adversely affect lynx. On the off chance that a lynx found its 
way onto the installation, it could be disturbed by training noise, although most training would occur outside 
of forested habitats. Additionally, lynx are highly mobile animals that can easily travel away from areas 
where training are occurring to avoid disturbance.  
 

5.1.8.3 Interrelated and Interdependent Effects 

No interrelated or interdependent impacts to Canada lynx are expected from the proposed actions. 
 

5.1.8.4 Cumulative Effects 

The major factors affecting habitat and the lynx population include forest management, fire and fire 
suppression, insect epidemics, and management of lynx harvest and habitats in southern British Columbia. 
Lynx are relatively tolerant of human activity, but recreational developments and roads with high traffic 
volumes may affect lynx movement. Anecdotal observations have fueled speculation that snow compaction 
on forest roads and trails may affect the degree to which lynx must compete with coyotes and other 
carnivores, but few data exist from which to draw conclusions about the effect on lynx (Stinson 2001).  
 
Although lynx are not known to occur in the project area, population increases in the region and associated 
increases in roads and traffic make existing forests in the project area less suitable for lynx that may 
immigrate into the area from areas in northcentral Washington and British Columbia. Population and traffic 
increases associated with the proposed action would be cumulative to other regional impacts. In addition, 
human alteration of forests has facilitated competition by creating habitats that are more suitable to lynx 
competitors (McCord and Cordoza 1982, Quinn and Parker 1987, Buskirk et al. 1999a in U.S. Fish and 
Wildlife Service 2000b). Lynx movements may be negatively influenced by high traffic volumes on roads 
that bisect suitable lynx habitat. 
 

5.1.8.5 Conservation Measures 

No conservation measures are needed to reduce the effects of the action on Canada Lynx.  
 

5.1.8.6 Determination of Effects 

The Canada lynx has not been documented on Fort Lewis, and no critical habitat is on or near the installation. 
Additionally, the boreal forests favored by the lynx and its preferred prey, snowshoe hare are not found on 
Fort Lewis. Therefore, the proposed actions would have no effect on Canada lynx or its critical habitat. 
 

5.1.9 Gray Wolf  

5.1.9.1 Background Information 

The gray wolf, which was once abundant across both North America and Washington, has been rare in 
Washington since the early 1900s. The gray wolf was first federally listed as an endangered species on March 
11, 1967 (U.S. Fish and Wildlife Service 1999b). Currently, most of the populations in the lower 48 states are 
still listed as endangered, including any populations in western Washington. The current distribution of 
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wolves in North America is mainly confined to the northern half of the continent, with wolves occasionally 
seen in the North Cascade Range and the northeastern corner of Washington (Paradiso and Nowak 1982). No 
critical habitat for gray wolf is found on Fort Lewis. 
 
Gray wolves are the largest wild members of the Canine family (National Park Conservation Association no 
date). With their long legs and a deep narrow chest, they are well adapted to fast, far-ranging travels, 
including frequent hunting expeditions (University of Nevada 1997). Wolf territories range from 40 to 1,000 
square miles (104 to 2,590 square km) depending on pack size and prey density. Gray wolves use a variety of 
habitats, from dense forest to open tundra. The key components of wolf habitat are a sufficient, year-long prey 
base, suitable and somewhat secluded denning and rendezvous sites, cover for tracking prey, and sufficient 
space with minimal interaction with humans (Thiel 1985, Frederick 1991). Dens are typically burrows 
constructed in sandy soil in well-drained areas near water (Mech 1970, Peterson 1986). Abandoned beaver 
lodges, hollow trees and logs, rock caves, and shallow surface beds are also used for denning. Pups remain in 
semi-open areas next to swamps or beaver ponds, near forest cover, and away from human activity while the 
adults hunt (Frederick 1991). Human disturbance and accessibility to wolf habitats, primarily through open 
roads, are the main factors limiting wolf recovery, and account for the major sources of wolf mortality in most 
areas today (Mech et al. 1988; Mech 1989; Frederick 1991). 
 
Gray wolves are carnivorous, feeding on a variety of wildlife, from large ungulates such as elk, to small 
rodents such as mice. As opportunistic predators, their main sources of prey are deer, moose, and small 
animals (Paradiso and Nowak 1982, Carbyn 1987). The wolf’s location and time of year are the primary 
factors determining their diet (University of Nevada 1997). 
 
The gray wolf is listed by the USFWS as potentially occurring in Pierce County. However, it is unlikely gray 
wolves would be found on Fort Lewis. If a wolf were found on the installation, it would most likely be a lone 
wolf migrating through in search of a new territory. Lone dispersing wolves have been known to travel as far 
as 500 miles (800 km) in search of a new territory. No packs, dens, or sightings are known to be in the 
vicinity of Fort Lewis. 
 

5.1.9.2 Analysis of Direct and Indirect Effects 

While gray wolves are not known to occur in the project area, the USFWS has determined that this species 
may be expected to occur in appropriate habitat throughout Washington. For this reason, the gray wolf has 
been placed on all species lists for areas containing potentially suitable habitat. However, given that there has 
been no evidence of wolves on or near Fort Lewis, it is anticipated that there would be no effect to the gray 
wolf. Increased noise associated with training and increased traffic in the region associated with stationing 
could potentially make habitats on and around Fort Lewis less suitable for gray wolves. Additionally, 
potential habitat may be degraded by training activities. 
 

5.1.9.3 Interrelated and Interdependent Effects 

No interrelated or interdependent impacts to gray wolf are expected from the proposed action. 
 

5.1.9.4 Cumulative Effects 

The gray wolf is not known to occur on Fort Lewis. Most viable wolf populations occur in remote areas away 
from human activities (Carbyn 1987). However, potential habitat in the region has been changed considerably 
by urban and agricultural development. Ongoing riparian habitat restoration and enhancement activities on 
Fort Lewis could make these areas potentially suitable for gray wolves in the future. 
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5.1.9.5 Conservation Measures to Reduce the Effects of the Action 

No conservation measures are needed to reduce the effects of the action on gray wolves. 
 

5.1.9.6 Determination of Effects 

Since the gray wolf is not known or likely to utilize Fort Lewis or the surrounding areas as habitat, the 
proposed action should have no effect on this species or its critical habitat.  
 

5.1.10 Grizzly Bear 

5.1.10.1 Background Information 

The grizzly bear once ranged from the Arctic Slope to Central Mexico and from the Pacific Coast to 
Minnesota. Grizzlies prefer rugged mountains and forests undisturbed by human encroachment. On July 28, 
1975, the grizzly bear was listed as threatened in the lower 48 states (Federal Register 1975). No critical 
habitat has been designated for the grizzly bear. Within the United States, grizzlies are currently found in the 
mountain regions of Wyoming, Montana, Idaho and Washington near the border with British Columbia, 
throughout western Canada, and in Alaska. However, they occupy a much smaller range compared with their 
historic distribution (Rausch 1963). Today, only about 1,400 grizzly bears remain in a few populations in the 
lower 48 states, including Washington.  The North Cascades region, which is the closest region to the project 
area, is estimated to contain less than 20 grizzly bears (U.S. Fish and Wildlife Service No Date). The next 
closest region, the Selkirks, contains an estimated 40 to 50 bears. While it is very unlikely, the potential does 
exist for grizzly bears to be found on Fort Lewis. However, no grizzly bear sightings on the installation have 
been reported (Clouse 2004).  
 
Grizzly bears are the largest land-based carnivores on the planet; although better characterized as omnivores 
because of their varied diet. Their diet varies by the season and includes grasses, roots, berries, nuts, insects, 
fish, rodents, and sometimes small and large mammals. This species is an opportunist, constantly looking to 
eat. They protect prime sources of food and can be aggressive towards perceived competitors. Hibernating for 
half the year, bears need to eat enough in 6 months to last the whole year. Stores of body fat are especially 
crucial for nursing grizzlies. Females give birth to one to three cubs in early February while still in their 
winter dens and must wait 3 more months before they can emerge and eat again. Males are usually intolerant 
of other bears except at mating time. 
 
A grizzly bear territory ranges from 10 to 380 square miles (26 to 984 km2; U.S. Fish and Wildlife Service 
1993). Most bears are active during the morning and early evening hours. During the day they rest in day 
beds, often constructed in dense cover to escape the heat. As food items become scarce, a grizzly bear’s 
territory increases. Within their home range, grizzly bears use a wide variety of habitats, traveling from alpine 
food sources to estuaries, to berry patches, to salmon spawning sites, visiting each site when its particular 
food source is available (Stirling 1993). 
 

5.1.10.2 Analysis of Direct and Indirect Effects 

While grizzly bears are not known to occur in the project area, the USFWS has determined that this species 
may be expected to occur in appropriate habitat throughout Washington. For this reason, the grizzly bear has 
been placed on all species lists for areas containing potentially suitable habitat. Increased training and 
disturbance under the proposed action, as well as increased traffic, construction, and population in the region, 
could further reduce the suitability of the area for grizzly bears. However, given that grizzly bears have not 
been observed on Fort Lewis, and are very unlikely to occur there, it is anticipated that there would be no 
effect to grizzly bears from the proposed action. 
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5.1.10.3 Interrelated and Interdependent Effects 

The increase in population in the region associated with stationing could result in an increase in recreation in 
more remote areas in the state that do provide habitat for grizzly bears. No other interrelated or interdependent 
impacts to grizzly bear are expected from the proposed action. 
 

5.1.10.4 Cumulative Effects 

The grizzly bear is not known to occur on Fort Lewis. Most viable bear populations occur in remote areas 
away from human activities. Potential habitat may be degraded by the presence of military personnel and 
training activities. The surrounding habitat has been changed considerably by urban and agricultural 
development.  
 

5.1.10.5 Conservation Measures to Reduce the Effects of the Action 

No conservation measures are needed to reduce the effects of the action on grizzly bears.  
 

5.1.10.6 Determination of Effects 

Because the grizzly bear is not known to occur on Fort Lewis, the proposed activities should have no effect on 
this species. Continued enhancement of the open areas and overall management of forested areas on the 
installation should result in increased potential habitat for the grizzly bear, but it is unlikely that grizzly bears 
would use the habitat. Therefore, the proposed action would have no effect on grizzly bears or their potential 
for establishment on Fort Lewis. 
 

5.1.11 Marine Mammals 

The Southern Resident killer whale, humpback whale, and steller sea lion are listed marine mammal species 
that occur in the Puget Sound.  
 

5.1.11.1 Background Information 

Southern Resident Killer Whale 
The Southern Resident DPS of killer whale was listed as endangered in November 2005 (National Marine 
Fisheries Service 2005). Killer whales are the most widely distributed cetacean (e.g., whales, dolphins, and 
porpoises) species in the world (National Marine Fisheries Service 2009c). Killer whales are highly social 
animals that occur primarily in pods, or groups, of up to 50 animals. The Southern Resident killer whale 
population contains three pods (or stable family-related groups), and is considered a stock under the Marine 
Mammal Protection Act. The range of killer whales during the spring, summer, and fall includes the inland 
waterways of Puget Sound, Strait of Juan de Fuca, and Southern Georgia Strait. Their occurrence in the 
coastal waters off Washington has been documented. The Southern Resident killer whale population is 
currently estimated at about 88 whales, a decline from its estimated historical level of about 200 during the 
mid- to late 1800s (National Marine Fisheries Service 2009c). Critical habitat has been designated in most of 
Puget Sound, including along Fort Lewis, and along the northern Washington coast (Figure 5-7). Sightings of 
each pod within Puget Sound have occurred in the northern sound-Strait of Juan de Fuca area and are 
occasionally in the south Puget Sound.  
 
Humpback Whale 
The humpback whale is distributed worldwide in all ocean basins, though in the North Pacific it does not 
occur in Arctic waters (National Marine Fisheries Service 2009d). In winter, most humpback whales occur in 
the subtropical and tropical waters of the Northern and Southern Hemispheres. The North Pacific population 
was considerably reduced as a result of intensive commercial exploitation during the 20th century and 
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recovery has been very slow. Studies indicate that humpback whales from the Western and Central North 
Pacific mix on summer feeding grounds in the central Gulf of Alaska and perhaps the Bering Sea. Humpback 
whales were listed as endangered in December 1970 (U.S. Fish and Wildlife Service 1970a). No critical 
habitat has been designated for humpback whales. Humpback whales are infrequent visitors to waters near the 
Nisqually National Wildlife Refuge and are considered an accidental migrant to Puget Sound. When in Puget 
Sound, however, they may stay for extended periods of time (Calambokidis and Steiger 1990).  
 
Steller Sea Lion 
The Steller sea lion, also known as the northern sea lion, is the largest member of the Otariid (eared seal) 
family. Steller sea lions “forage” near shore and pelagic waters (National Marine Fisheries Service 2009e). 
They are capable of traveling long distances in a season and can dive to approximately 1,300 feet (400 
meters) in depth. They also use terrestrial habitat as haul-out sites for periods of rest, molting, and as 
rookeries for mating and pupping during the breeding season. At sea, they are seen alone or in small groups, 
but may gather at the surface near rookeries and haul outs. The western DPS of the Steller sea lion was 
federally listed as endangered in May 1997 (a change from its previous status of threatened; National Marine 
Fisheries Service 1997). 
 
Steller sea lions typically occur in Puget Sound (in northern Puget Sound more so than central and southern 
Puget Sound) during the winter months (Johnson and O’Neill 2001). Puget Sound is not a high-density Steller 
sea lion area, with less than 50 sea lions seen each year (Adolfson and Associates, Inc. 1998). No Steller sea 
lion haulout sites are located in the vicinity of the project area (Washington Department of Fish and Wildlife 
2000). Although critical habitat has been designated for the species in Alaska and Oregon, there is none in the 
Puget Sound (Jeffries et al. 2000).  
 

5.1.11.2 Analysis of Effects 

With the proposed increases in training, noise on and in the vicinity of Fort Lewis would increase. The 
loudest noises from live-fire training would continue to be heard only on the installation, although average 
sound levels between 57 and 62 decibels, and peak noise levels near 115 decibels, from large caliber weapons 
firing and demolitions would extend to the Puget Sound (Figure 5-6 shows predicted peak noise level 
contours). These noise levels could cause some annoyance to marine mammals. Studies have shown that loud 
noises can affect killer whale behavior by masking or covering up calls they use to communicate with group 
members while foraging (NOAA Northwest Fisheries Science Center 2009). However, the noise associated 
with gunnery training on land would be discontinuous, and would be much lower than that of motorized boats 
in the water, which is the primary source of disturbance to whales. Avoidance behaviors in marine mammal 
species have been observed at levels of 140 to 160 dB (National Marine Fisheries Service 2008), which is 
greater than peak noise levels associated with live-fire training that would reach the Puget Sound. 
Additionally, although killer whales do forage in the area, they are infrequent visitors to the area (National 
Marine Fisheries Service 2008). Humpback whales and Steller sea lions are infrequent visitors as well. 
 
Helicopters associated with the CAB and other units would travel outside Fort Lewis airspace on their way to 
and from YTC. According to guidelines from NMFS, aircraft are advised to maintain a minimum altitude of 
1,000 feet (300 m) above all marine mammals, and to not circle or hover over the animals (National Marine 
Fisheries Service 2008). Aircraft traveling to and from Fort Lewis would “fly friendly,” which generally 
includes maintaining altitudes of 2,000 feet. 
 
Increased discharge from the Solo Point WWTP would have the potential to affect killer whale critical 
habitat, as well as any marine mammals present in the vicinity of the outfall. A BE prepared in association 
with renewal of the Fort Lewis NPDES permit analyzed maximum concentrations of water quality 
contaminants at the edge of the mixing zone under maximum permitted discharge scenarios (U.S. 
Environmental Protection Agency 2009). The BE determined that these concentrations were not large enough 
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to adversely affect marine mammals that swim through the area. Additionally, listed marine mammals do not 
spend substantial amounts of time within the area of the WWTP outfall. Therefore, exposure to water within 
the mixing zone should be very low.  
 
Although the WWTP is currently well below its hydraulic design capacity, there is evidence that it is already 
near its BOD design capacity, and therefore would not be able to meet the more restrictive permit limits of the 
new NPDES permit under the proposed action. Although additional effluent would be the same in 
composition as the current effluent, potential effects to killer whales and their critical habitat in the form of 
increased BOD and reduced dilution of contaminants, could be greater than those addressed in the BE.  
 
The new soldiers and family members living off-post would also contribute to increases in other treatment 
plants in the region. It is impossible to determine where these increases would occur, but it is assumed that the 
vast majority of the incoming population would live in Pierce and Thurston counties. Therefore, additional 
wastewater discharges into the Puget Sound associated with stationing actions are likely. Given that the total 
additional population in the region is just over 1 percent of the total regional population in Pierce and 
Thurston counties, it is not expected that these discharges would result in changes in water quality that would 
result in adverse impacts to listed marine mammals or their habitats. 
 

5.1.11.3 Cumulative Effects 

Listed marine mammals in the Puget Sound in the vicinity of Fort Lewis may experience cumulative effects 
from increases in vessel traffic and sound, and reduction of preferred prey species. The proposed activities 
would only be expected to contribute a small amount to these effects, although ongoing amphibious training 
by the Army would contribute to disturbances in the Puget Sound. Additionally, discharges from the Solo 
Point WWTP would contribute to cumulative effects from all regional discharges of wastewater and other 
pollutants to the Puget Sound. Other activities on Fort Lewis that may help offset some of these cumulative 
impacts include a new pretreatment program at the WWTP and possible future reductions in wastewater 
discharge through wastewater re-use (U.S. Environmental Protection Agency 2009).  
 

5.1.11.4 Conservation Measures to Reduce the Effects of the Action 

The following mitigation measure from the GTA EIS would minimize risks to Southern Resident killer whale, 
humpback whale and Steller sea lion, and Southern Resident killer whale critical habitat, from increased 
discharges from the WWTP: 
 
• Construct a new WWTP to mitigate the significant impact of the proposed action. The 2010 permit to be 

issued by the EPA for the existing WWTP will require compliance with more stringent effluent discharge 
limits, including the removal of biological oxygen demand and total suspended solids from 80% to 85% 
on a monthly average, and a reduction in the maximum daily concentration of chlorine in the effluent 
from 0.5 mg/L to 0.36 mg/L. The next permit to be issued in 2015 will further increase restrictions on 
effluent. The WWTP is already near the current permit effluent discharge levels and with the increased 
population from implementation of the proposed action, will not be able to meet the more restrictive 
permit limits. 

 
5.1.11.5 Determination of Effects 

Although noise from live-fire training and aircraft would increase as a result of the proposed action, these 
increases would have a limited effect on any listed marine mammals in the area. Increased discharges from 
the WWTP with the potential to exceed permitted effluent levels would be mitigated for by the construction 
of a new WWTP. Therefore, the proposed action may affect, but is unlikely to adversely affect Southern 
Resident killer whales or their critical habitat, humpback whales, or steller sea lions.  
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5.1.12 Marine Turtles 

5.1.12.1 Background Information 

Leatherback Sea Turtle 
The leatherback sea turtle is the largest turtle and the largest living reptile in the world (National Marine 
Fisheries Service 2009f). Leatherback sea turtles are commonly known as pelagic animals, but also forage in 
coastal waters. In fact, leatherback sea turtles are the most migratory and wide ranging of sea turtle species. 
Leatherback sea turtle nesting grounds are located around the world, with the largest remaining nesting 
assemblages found on the coasts of northern South America and West Africa. Leatherback sea turtles were 
federally listed as threatened in June 1970 (U.S. Fish and Wildlife Service 1970b). Leatherback sea turtles are 
rarely seen in southern Puget Sound, and there is no critical habitat designation in Puget Sound.  
 
Loggerhead Sea Turtle 
The loggerhead sea turtle is named for its relatively large head, which support powerful jaws and enables 
them to feed on hard-shelled prey (National Marine Fisheries Service 2009g). Loggerheads reach sexual 
maturity at around 35 years of age. Loggerheads are circumglobal, occurring throughout the temperate and 
tropical regions of the Atlantic, Pacific, and Indian Oceans. Loggerheads are the most abundant species of sea 
turtle found in U.S. coastal waters. In the U.S., occasional sightings are reported from the coasts of 
Washington and Oregon, but most records are of juveniles off the coast of California. Loggerheads face 
threats on both nesting beaches and in the marine environment. The greatest cause of decline and the 
continuing primary threat to loggerhead turtle populations worldwide is incidental capture in fishing gear, 
primarily in longlines and gillnets, but also in trawls, traps and pots, and dredges. The loggerhead turtle was 
federally listed as threatened in July 1978 (National Marine Fisheries Service 1978). NMFS recently 
determined that the loggerhead sea turtle is composed of nine DPSs, which it has proposed listing separately 
(National Marine Fisheries Service 2010b). The population occurring of the coast of Washington would 
become the North Pacific Ocean DPS. There is no designated critical habitat for the loggerhead turtle. 
Sightings and strandings of these animals are very rare, and there are no breeding beaches in the Pacific 
Northwest.   
 
Green Turtle 
The green turtle is the largest of all the hard-shelled sea turtles, but has a comparatively small head (National 
Marine Fisheries Service 2009h). Adult green turtles are unique among sea turtles in that they are 
herbivorous, feeding primarily on seagrasses and algae. Green turtles primarily use three types of habitat: 
oceanic beaches (for nesting), convergence zones in the open ocean, and benthic feeding grounds in coastal 
areas. The green turtle is globally distributed and generally found in tropical and subtropical waters along 
continental coasts and islands between 30° North and 30° South. In the eastern North Pacific, green turtles 
have been sighted from Baja California to southern Alaska, but most commonly occur from San Diego south. 
The green turtle was federally listed as threatened (except for breeding population in Florida and the Pacific 
Coast of Mexico, which are endangered) in July 1978 (National Marine Fisheries Service 1978)  Critical 
habitat was designated in 1998 for green turtles in coastal waters around Culebra Island, Puerto Rico. 
Sightings and strandings of these animals are very rare, and there are no breeding beaches in the Pacific 
Northwest.   
 
Olive Ridley Turtle 
The olive ridley turtle is considered the most abundant sea turtle in the world, with an estimated 800,000 
nesting females annually (National Marine Fisheries Service 2009i). Olive ridley turtles reach sexual maturity 
around 15 years, a young age compared to some other sea turtle species. Olive ridley turtles are globally 
distributed in the tropical regions of the South Atlantic, Pacific, and Indian Oceans. In the South Atlantic 
Ocean, they are found along the Atlantic coasts of West Africa and South America. In the Eastern Pacific, 
they occur from Southern California to Northern Chile. The principal cause of the historical, worldwide 
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decline of the olive ridley turtle is long-term collection of eggs and killing of adults on nesting beaches. The 
olive ridley turtle was federally listed as threatened (except for breeding populations on the Pacific coast of 
Mexico, which are endangered) in July 1978 (National Marine Fisheries Service 1978). There is no 
designated critical habitat for the olive ridley turtle. Sightings and strandings of these animals are very rare, 
and there are no breeding beaches in the Pacific Northwest.   
 

5.1.12.2 Analysis of Effects 

All four of the listed marine turtle species are very rare in the Pacific Northwest, and there are no breeding 
beaches in the region. Although it is possible that one or more of these turtles could make their way into the 
Puget Sound area near Fort Lewis, it is not reasonably foreseeable. The proposed action would have no effect 
on listed marine turtles. 
 
5.2 Yakima Training Center 

5.2.1 Ute Ladies’-tresses 

5.2.1.1 Background Information 

Ute ladies’-tresses was federally listed as threatened on January 19, 1992 (U.S. Fish and Wildlife Service 
1995). Critical habitat has not been designated. Ute ladies’-tresses is a perennial, terrestrial orchid that 
currently occurs in eight states: Colorado, Idaho, Montana, Nebraska, Nevada, Utah, Washington and 
Wyoming. In Washington, this species is known to occur in the north-central portion of the state (Okanogan 
and Chelan counties; Washington Department of Natural Resources 2006). 
 
Ute ladies’-tresses grows in lowland areas, at elevations ranging from 1,500 to 7,000 feet (457 to 2,134 m) 
MSL in the western region of its range, and usually abutting or near moderate gradient, medium to large 
streams and rivers. The plant is typically found in open riparian areas in the transition zone between 
mountains and plains. The species’ microhabitat consists of grass-dominated openings in shrubby areas, often 
associated with beaked spikerush (Eleocharis rostellata). One of the key habitat features necessary for 
survival of the Ute ladies’-tresses is saturated soil throughout the growing season. It is usually located within 
12 inches (30 cm) of the water table (Washington Department of Natural Resources 2006). While this species 
will tolerate periodic flooding, it does not occupy areas constantly inundated with water. Ute ladies’-tresses is 
commonly found in alkaline substrates. This species depends on natural disturbance, growing in areas where 
early successional conditions are perpetuated or competition from other vegetation is restricted (U.S. Fish and 
Wildlife Service 2000c). 
 
The riparian and wetland habitats that support Ute ladies’-tresses have been heavily impacted by urban 
development, stream channelization, water diversions, and other watershed and stream alterations that 
degrade natural stream stability and diversity. As a result, Ute ladies’-tresses habitat has been degraded or 
destroyed in many areas. 
 
Numerous surveys have been conducted for this species on YTC, but it has never been located. A installation-
wide rare plant survey was done in 1995 (Salstrom and Easterly 1995), Additionally, numerous surveys have 
since been done at various project sites prior to land disturbance, in accordance with the Sensitive Plant 
Management Plan  (YTC Environment and Natural Resources Division 2006a). Although these surveys were 
not for Ute ladies’-tresses in particular, all rare plants with the potential to occur on YTC were considered, 
including Ute ladies’-tresses. Additionally, vegetation sampling has been done at all major springs and 
riparian areas in the course of riparian and spring assessments that have been done in the last 15 years. 
Because the species grows in open riparian areas, potential habitats for this species are currently protected 
from destructive forms of training by riparian buffers (Zone 1 on Figure 2-15). 
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5.2.1.2 Determination of Effects 

The Ute ladies’-tresses was listed by USFWS as a species that may occur in Kittitas and Yakima counties, 
Washington. Although potential habitat for this species may be present, Ute ladies-tresses’ is not known to 
occur on YTC. Additionally, wetland and riparian buffers and enhancement measures will continue to protect 
and increase the suitability of potential habitat for the species. Therefore, the proposed project will have no 
effect on Ute ladies’-tresses.  
 

5.2.2 Salmonids 

5.2.2.1 Background Information 

Salmonid species associated with the Columbia River system have been extirpated over a greater percentage 
of their range than species primarily limited to coastal rivers. Coastal populations tend to be healthier than 
populations inhabiting interior drainages (Washington Department of Wildlife, Washington Department of 
Fisheries, and Western Washington Treaty Indian Tribes 1993). 
 
Bull trout within the Columbia River Basin were federally listed as threatened in June 1998 (U.S. Fish and 
Wildlife 1998x). Six anadromous salmonid populations associated with the Columbia River Basin have been 
listed under the ESA: the Lower Columbia River Chinook ESU (threatened); the Upper Columbia River 
spring-run Chinook ESU (endangered); the Snake River fall-run Chinook ESU (threatened); the Snake River 
spring/summer-run Chinook ESU (threatened); the Upper Columbia River steelhead ESU (endangered); and 
the Mid-Columbia River steelhead ESU (threatened). Of the six ESUs listed, only the Upper Columbia River 
spring-run Chinook salmon ESU and the Upper and Mid-Columbia steelhead ESUs may potentially be 
influenced by activities on YTC (Carlson 1998). 
 
Bull Trout 
The Columbia River bull trout population DPS is found in the watersheds of four major tributaries of the 
Columbia River in Washington: the Yakima, Wenatchee, Entiat, and Methow rivers. Critical habitat for 
Columbia River bull trout DPS extends from the Columbia River mouth and estuary throughout the Columbia 
Basin, including all tributaries historically accessible to the species. On September 22, 2004, the USFWS 
designated approximately 737 miles (1,180 km) of streams in the Columbia River Basin, Washington, as 
critical habitat for bull trout under the ESA. On Sept 26, 2005, critical habitat for Columbia Basin populations 
of bull trout was excluded from areas covered by the Federal Columbia River Power System (70 Federal 
Register [FR] 56253) which includes those waters on and adjacent to YTC. 
 
Historically, bull trout were found throughout the Pacific Northwest, Montana, Idaho, and northern 
California, as well as Nevada (Knowles and Gumtow 2005). The Yakima River has 8 of the 16 documented 
bull trout subpopulations found in the mid-Columbia River (Lohr 1998). Of the 16 subpopulations recognized 
by the USFWS, 10 are considered to be at risk of extinction. All bull trout stocks found in the Yakima River 
basin are native fish sustained by wild reproduction, as there are no hatchery bull trout in Washington 
(Anderson 2006). There is no available information to indicate whether these stocks are genetically distinct. 
The stocks are currently treated separately based on geographical, physical, and thermal isolation of the 
spawning populations (Washington Department of Fish and Wildlife 1998a). Bull trout do not spawn on YTC 
because the streams are too small and not cold enough for long enough periods of time to provide suitable 
spawning and rearing habitat (Bottorff and Swanson 1993). However, bull trout could use streams for short 
periods for foraging (Chan 1998). The results of a stream temperature monitoring study (summarized in Table 
5-2) indicate Johnson, Lmumma, and Selah creeks were potentially suitable for some use of habitat by 
salmonids, but temperatures are generally much higher than 46 °F (7 °C), or the preferred spawning 
temperature. The study was conducted from 2005 to 2009, with temperature data recorded at 1-hour intervals. 
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TABLE 5-2 
Summary of Stream Suitability for Salmonids, Based on Temperature 

 

Creek 
Percent of Time 

Temperatures Exceeded  
68 °F (20 °C) 

Suitability for Salmonids 

Alkali Less than 15 
Thermally unsuitable, exceeding 75 °F (24 °C) regularly. 
Fish presence is likely sustained by thermal refugia. 

Cold Less than 5 
Thermally suitable for salmonids at stress-inducing levels. 
Absence of fish likely due to fish passage barriers located 
downstream of YTC boundaries. 

Corral Less than 22 
Not suitable. High temperatures consistent with 
dewatering. Ephemeral. 

Foster Less than 20 
Thermally suitable for salmonids at stress inducing levels. 
A potential barrier and lack of sufficient water likely 
exclude salmonids from this stream. 

Hanson Less than 15 
Thermally unsuitable in the lower reach, but contains 
large ponds that may act as cold-water refugia. 

Johnson Less than 5 Thermally suitable at stress-inducing levels. 
Lmumma Less than 5 Thermally suitable. 

Selah Less than 10 Thermally suitable at stress-inducing levels.  

Sourdough Less than 22 
Not suitable. High temperatures consistent with 
dewatering. Ephemeral. 

Source: Yakima Training Center Environment and Natural Resources Division 2009b.  

 
 
There is a fluvial stock found within the mainstem of the Yakima River, located approximately 4 miles (6.4 
km) from the nearest training area on YTC (Washington Department of Fish and Wildlife 1998a; Anderson 
2006). Presence of bull trout downstream from YTC in the Yakima River has been confirmed, with bull trout 
observed migrating upstream near Rosa Dam by WDFW biologists (Anderson 2006). Although there has 
been some mention of potential bull trout spawning and rearing habitat on YTC (Bottorff and Swanson 1993), 
this is highly unlikely and bull trout have never been documented on YTC.  
 
In addition, most streams do not have continuous flow from the installation to either the Yakima or Columbia 
rivers during the time in which bull trout would potentially be spawning or migrating to spawn. However, bull 
trout could forage in streams on YTC for short periods of time when temperatures are tolerable and flows are 
perhaps more suitable. If there is any use, it is likely to be short-term in nature and located at the mouths of 
streams during the colder months when streams may provide more tolerable temperatures and dependable 
flows.  Because of the lack of suitable habitat on YTC, bull trout have not specifically been targeted in fish 
surveys on the installation. Suitable habitat downstream of YTC is used for spawning by bull trout (i.e., 
Naches River), while any areas that are used by bull trout upstream of YTC (i.e., Yakima River) are used for 
migration and adult holding areas, and include deep pools where bull trout stay prior to downriver migration 
to spawn (Cummins 1999a). Data from StreamNet show portions of the Columbia and Yakima rivers adjacent 
to YTC as providing migration habitat for bull trout (Figure 5-8). 
 
Factors contributing to the decline of bull trout in the Columbia Basin are similar to those affecting salmon, 
but also include additional elements. Since bull trout are less tolerant of higher water temperatures and 
sediment loading, they have been affected to a greater degree by logging practices, channelization, water 
diversions, mining, and grazing practices which have degraded riparian communities. Hydropower and 
storage dams hindered and precluded migrations normal for fluvial and adfluvial populations. Bull trout are 
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highly susceptible to capture by anglers, because of their aggressive nature. As road networks have expanded 
and angler access has increased, bull trout populations have declined. Finally, bull trout will interbreed with 
brook trout, resulting in sterile hybrids. In the past, brook trout were planted widely in the Columbia Basin 
and elsewhere throughout the West. 
 
Bull trout in the Columbia River DPS spawn in September and sometimes into mid-October, depending on 
the subpopulation. Variations in timing likely follow temperature patterns in the various tributaries. 
Movement into spawning areas is not well documented, but would vary between resident, fluvial, and 
adfluvial type fish and habitat constraints in the various drainages. In general, movement toward spawning 
areas occurs in late summer. Spawning areas are characteristically cold, clean reaches within complex habitat, 
large woody debris, and preferentially with groundwater influence. 
 
Chinook Salmon 
The Upper Columbia River spring-run Chinook salmon ESU was federally listed as threatened on March 24, 
1999 and as endangered on June 28, 2005. The Columbia River immediately adjacent to the installation is 
designated critical habitat for this ESU, but YTC is excluded from critical habitat designation for this ESU 
pursuant to the National Defense Authorization Act for Fiscal Year 2004 (Public Law 108-136).  
 
Included in this ESU are all naturally spawned populations occurring in all accessible river reaches in the 
Columbia River tributaries upstream of Rock Island Dam and downstream of Chief Joseph Dam in 
Washington, excluding the Okanogan River. Nine Upper Columbia spring Chinook stocks occur in this ESU. 
The Upper Columbia spring Chinook salmon ESU includes all wild stocks upstream of the Wenatchee River 
confluence, and does not include the Yakima River system. All nine stocks are considered depressed due 
either to chronically low escapement, a long-term negative trend, or a short-term severe decline in 
escapement. All stocks are native with wild production, except for the Methow stock, which has composite 
production because of hatchery stray introgression. Major river basins containing spawning and rearing 
habitat for this ESU comprise approximately 7,003 square miles (18,138 square km) in Oregon and 
Washington.  
 
The decline in abundance of upper Columbia River stocks began in the late 1800s due to over-harvest, 
hydropower development, creation of water storage reservoirs, water diversions, logging, mining, and 
domestic livestock grazing. In particular, Chief Joseph and Grand Coulee Dams on the Columbia River block 
access to a substantial portion of the historic range of this ESU. The upper Columbia and upper Snake 
tributary stocks are thought to be among the first to be decimated by the early fishery present on the Columbia 
River at the turn of the 19th century. 
 
All streams and drainages on YTC are located outside the area occupied by this ESU. The reach of Columbia 
River adjacent to YTC is a migratory corridor for these fish and individual residence times can be measured 
in days rather than weeks. Upriver runs start passing YTC in early May and extend through August, based on 
counts at Priest Rapid Dam. Spawning occurs from late August to mid-September and all documented 
spawning areas for this ESU are upstream of YTC and the proposed project area. According to digital data 
from WDFW’s SalmonScape (Washington Department of Fish And Wildlife no date), no historic or current 
spring-run Chinook are documented on YTC, but there is documented presence in the stretch of the Columbia 
River adjacent to YTC, as well as use of the Yakima River adjacent to YTC for spawning and rearing. 
StreamNet indicates use of the Columbia River adjacent to YTC for migration, and use of the Yakima River 
and tributaries northwest of YTC for spawning, rearing, and migration (StreamNet 2009; Figure 5-9).  
 
Habitat requirements for spring Chinook salmon consist of water quality, passage, water velocity and, to a 
lesser extent, food availability. Chinook salmon have the lowest high-temperature threshold in the genus 
Oncorhynchus. Of the salmonids evaluated in this document, only bull trout require cooler water. Turbidity 
and sediment transport are issues as it relates to food production. Gravel, cobble, and boulder substrates 
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produce benthic macroinvertebrates when not embedded with sand or silt particulates. Chronic turbidity can 
also hinder the photosynthetic basis of the food chain.  
 
Steelhead 
Steelhead are the anadromous form of rainbow trout. East of the Cascade Range, steelhead are found in 
tributaries of the Columbia River, including the Entiat, Okanogan, and Yakima rivers, and tributaries of the 
Snake River, including the Grande Ronde River. Steelhead prefer cool water below 70 ºF (21 ºC), but they 
can survive in waters from 32 to 80 ºF (0 to 27 ºC). Steelhead require plenty of oxygen and can tolerate a 
wide range of salinities. 
 
Steelhead migrate to the ocean beginning in April and continuing through June, with a peak around mid-April 
(Washington State Department of Transportation 1998). Unlike other salmonids, adult steelhead usually 
survive spawning and migrate as individuals, rather than in schools (Page and Burr 1991). Spawning typically 
occurs in March, but may extend into July. The eggs incubate from late March through June, and fry may 
emerge from the gravel from late spring to August. However, steelhead found near YTC in both the Yakima 
and Columbia rivers spawn from February to May, and fry emerge in May and June (Cummins 1999b). Out-
migration of smolts occurs from March to early June, with smolts having spent from 1 to 7 years in 
freshwater, although the average is 2 to 3 years.  
 
Upper Columbia River Steelhead ESU. The Upper Columbia River steelhead ESU was federally listed as 
endangered on August 18, 1997. The status was revised to threatened on January 5, 2006, and then reinstated 
to endangered status in June 2007 based on a U.S. District Court decision. On September 2, 2005, NMFS 
designated approximately 1,262 miles (2,030 km) of streams and 7 acres (2.8 ha) of lakes as critical habitat 
for the Upper Columbia River steelhead ESU; Yakima Training Center was excluded from this critical habitat 
designation. 
 
This ESU occurs in streams in the Columbia River Basin upstream from the Yakima River, Washington, to 
the U.S.-Canada border. The Wells Hatchery stock steelhead are part of the listed ESU. Major river basins 
containing spawning and rearing habitat for this ESU comprise approximately 9,545 square miles (24,722 
square km) in Washington. 
 
Three Upper Columbia River ESU steelhead stocks are present in the Columbia River adjacent to the 
installation and include the Wenatchee, Entiat, and Methow/Okanogan populations. As with Chinook salmon, 
steelhead from the upper Columbia River are transient residents in the Wanapum and Priest Rapids 
Reservoirs of the Columbia River migrating past as either adults or juveniles. All three stocks are considered 
depressed, mixed stock, and maintained with composite production. 
 
Mid-Columbia River Steelhead ESU. The Mid-Columbia River steelhead ESU was federally listed as 
threatened on March 25, 1999. On September 2, 2005, NMFS designated approximately 5,815 miles (9,356 
km) of streams as critical habitat for the Mid-Columbia River steelhead; YTC was excluded from this critical 
habitat designation. 
 
This ESU occurs in streams from above the Wind River, Washington, and the Hood River, Oregon 
(exclusive), upstream to, and including, the Yakima River, Washington. Steelhead excluded from this ESU 
includes those from the Snake River Basin. Major river basins containing spawning and rearing habitat for 
this ESU comprise approximately 26,739 square miles (69,254 square km) in Oregon and Washington. The 
Yakima River is the only stock near YTC and is adjacent to the installation’s western boundary. The Yakima 
River flows into the Columbia River downstream of YTC. 
 
Historically, the Mid-Columbia River steelhead ESU run in the Yakima River has been estimated to be 
approximately 10,000 fish (Busby et al. 1996). The current run size averages approximately 1,000 fish, with 
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an annual escapement of about 800 wild fish. Stock status has been determined to be depressed because of 
chronically low spawner escapement. Within the Yakima Basin, five distinct populations have been 
identified. These include runs in Satus Creek, Toppenish Creek, Naches River, the mainstem Yakima River 
between Rosa Dam and Wapato, and the mainstem Yakima River above Rosa Dam. 
 
The Mid-Columbia River steelhead ESU run in the Yakima River is a native, wild stock sustained by wild 
and artificial production. Population declines have been attributed to hydropower, loss of habitat, 
overharvesting, irrigation diversions, high water temperatures/low dissolved oxygen, and a highly altered 
hydraulic regime (Northwest Power Planning Council 1990). Storage reservoirs are operated in concert with 
water needs of an extensive irrigation program in the Columbia Basin. This leads to an inverted hydraulic 
regime, with lower than optimal spring flow rates and excessive summer flow rates. 
 
The run in the Yakima River is bimodal, with an early migration entering the river from September through 
November. The later migration is from February through June. Spawning occurs from mid-February to late 
May. Information on emergence timing for the mainstem river is lacking, but occurs May through June in 
Satus and Toppenish creeks and from June to August in the colder Naches River system. Smolt out-migration 
at Prosser, Washington, occurs from early March through mid-June, mostly as 2-year-olds. The median date 
for passage at Prosser is April 30. Habitat requirements for the Mid-Columbia River steelhead ESU are 
similar to the Upper Columbia River steelhead ESU. 
 
Steelhead Occurrence in the Project Area. Of the streams on YTC, Johnson Creek contains both resident 
rainbow trout and steelhead (Rogers et al. 1989, Cummins 1999b). Johnson Creek is considered part of the 
Upper Columbia River Steelhead ESU. As discussed previously, several adults have been observed in the 
lower portion of this creek that is located east of the installation boundary and are likely hatchery strays that 
have become naturalized over the years. Whether the fish observed in Johnson Creek were naturalized or not, 
it is certain they are not of Johnson Creek origin prior to 1967. Before the Wanapum Dam was constructed, 
Johnson Creek was physically separated from the Columbia River. It previously spilled out into a steep, 
porous alluvial fan of cobble deposited by the Missoula flood. The creek flowed below the ground surface 
through this formation before eventually connecting with the Columbia River. For the purpose of this 
analysis, naturalized steelhead that inhabit Johnson Creek are considered part of the Upper Columbia River 
Steelhead ESU. Although Johnson Creek is located on YTC, all known observations of steelhead within it 
have occurred east of YTC as there are dry reaches that prevent their movement upstream onto the 
installation.  
 
YTC has completed spawning surveys for steelhead since 2007, which have included visual surveys for adult 
steelhead and their redds in the lower portions of Alkali, Corral, Cow, Sourdough, Hanson, Johnson, and 
Lmumma creeks. No steelhead or redds were observed in any of the survey creeks during these surveys 
(Yakima Training Center Environment and Natural Resources Division no date). During previous surveys in 
1989 and 2005, adult steelhead were observed in Gettys Cove, or the lower reaches of Johnson Creek, just 
outside its confluence with the Columbia River (Battelle 1989, Baldwin 2007). None of these surveys found 
steelhead redds or observed spawning activity in the area. 
 
Digital data from SalmonScape shows documented presence of summer steelhead in the stretch of the 
Columbia River adjacent to YTC, as well as a small piece of rearing habitat in Johnson Creek on the 
installation (Washington Department of Fish and Wildlife no date). Additionally, spawning and rearing 
habitat are shown in the Yakima River next to YTC. StreamNet shows migration habitat for steelhead 
throughout the Columbia River adjacent to YTC, as well as rearing and migration habitat in the lower reaches 
of Johnson Creek (Figure 5-10; StreamNet 2009). Additionally, the stretch of the Yakima River running 
adjacent to YTC is shown as providing migration, spawning, and rearing habitat. 
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5.2.2.2 Current Habitat Use and Management 

Ongoing training activities at YTC, as well as firebreak maintenance, have the potential to affect habitat of 
listed fish species by causing sedimentation into streams. Other causes of water quality impairment that could 
affect salmonid habitat (bacteria, pesticides, and temperature) are not significantly affected by activities at 
YTC. Nutrients may be affected as a secondary effect of soil erosion and sediment discharge. One of the most 
significant factors limiting fish populations on YTC is the lack of water. Base flows in perennially flowing 
streams are very low, and most watercourses on YTC are intermittent or ephemeral. High water temperatures 
result from low base flows and a lack of shade from trees and shrubs; historic military and grazing activities 
removed riparian vegetation (CH2M HILL 1996). High intensity storm events and fires (naturally occurring 
or resulting from military activity) modify riparian vegetation and stream channels, which can affect fish 
populations within the area. 
 
Given the erodible soils at YTC, as well as the steep slopes in portions of the installation, movement of soil 
during off-road vehicle maneuvers, digging, crossing streams, and other activities have the potential to result 
in sedimentation into waterways. Although only Johnson Creek has documented listed fish species presence, 
any sedimentation into water bodies on YTC could move downstream and potentially affect fish populations 
off the installation in the Columbia and Yakima rivers, particularly during runoff events. Wildland fires, 
maintenance of fire breaks, and fire suppression activities are other ongoing activities with the potential to 
contribute to sedimentation and other alteration of water quality. Sediment yield at YTC has been quantified 
by modeling, as summarized in Table 5-3. Results of this study found that yearly sediment yields across YTC 
under current conditions range from nearly zero to 1.64 tons per acre (4.05 tons/ha). Often, unimproved roads 
and firebreaks contribute disproportionate amounts of sediment load within a given watershed than the 
surrounding rangeland.  
 

TABLE 5-3 
Yearly Sediment Yield at Yakima Training Center 

 
Sediment 

Class 
Class Limits 

(tons/acre/year) 
Portion of YTC Areal 

Extent (percent) 
Portion of YTC Sediment 

Yield (percent) 
1 (low yield) 0.00-0.158 25.2 9.3 
2 0.158-0.312 32.6 26.6 
3 0.312-0.502 28.7 34.9 
4 0.502-0.870 11.4 22.5 
5 (high yield) 0.870-1.639 2 6.6 
Source: Wigmosta et al. 2007. 

 
 
The primary water quality concern that is pertinent to habitat for listed fish species is introduction of fine 
sediment into streams, with subsequent discharge into the Yakima and Columbia rivers. Discharge of fine 
sediment is most likely following high, short-duration flow events, which typically involve rain falling on 
snow or frozen ground. High discharges of solids from YTC may occur over very short periods (36 to 48 
hours). Infrequent runoff events have been monitored, resulting in sporadic data that are difficult to interpret. 
Due to high variability in dryland hydrology and weather, it is difficult to determine whether changes in water 
quality are attributable to management practices or natural processes associated with dryland hydrology 
(Yakima Training Center Environment and Natural Resources Division 2002). As part of a Surface Water 
Quality Monitoring Protocol, YTC has installed remote water quality monitoring stations on Selah Creek, 
Middle Canyon, Sagebrush Canyon, and north fork of Lmumma Creek, as shown in Figures 5-8 through 5-10. 
However, no data have been collected to date because high flow events have been lacking during the past few 
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years, or because the automated samplers were improperly installed or programmed (Yakima Training Center 
Environment and Natural Resources Division 2004, 2006b, 2007c).  
 
Discharges of sediment to the Yakima River are more critical than those to the Columbia River because the 
Yakima River basin has high sediment inputs from other existing sources, primarily runoff from agricultural 
lands, and, in particular, irrigation return flows. Most of the agricultural loading of suspended sediment 
occurs downstream from YTC, although some occurs in the Kittitas Valley and from tributaries west of YTC 
that drain similar terrain. Solids loads from YTC appear to be small compared to loads carried by the Yakima 
River adjacent to YTC. The USGS monitors water quality in the Yakima River at both the Umtanum and 
Union Gap Stations (see Figures 5-8 through 5-10), and at the Kiona station located in the lower part of the 
Yakima River, downstream of YTC. The most recent monitoring at the Kiona station indicated that sediment 
loads in the Yakima River have been greatly reduced (by 50 to 70 percent) compared to previous decades, 
following an EPA Water Cleanup Plan to reduce suspended sediments and pesticides in the Yakima River 
(Coffin et al. 2006; Washington Department of Ecology 2008). 
 
YTC has an ongoing restoration program to reduce and minimize discharge of sediment to both the Yakima 
and Columbia rivers. The program includes management and rotation of training areas to allow vegetation to 
recover, active rehabilitation by planting, construction of sediment trapping check dams at critical locations, 
and protection of critical riparian vegetation corridors by restricting use of those areas. Rest intervals of 
training areas vary by site. In Zone 2 areas (See Section 2.6.2 for a discussion of land use zones), rest 
intervals are long term, and training is extremely limited. In Zone 3 and 4 areas, rest intervals have been 
infrequent. In most cases, removal from training use to allow establishment of vegetation has not occurred. 
This has resulted in some low use areas that recover to provide desirable vegetative cover, and other high use 
sites that remain in a degraded state. Two levels of rehabilitation/restoration occur. Rehabilitation occurs at 
sites where protection of base resources (soils, vegetation, surface water quality) is required, and restoration 
occurs in areas where specific habitat elements are requires. In upland areas, the best opportunity for 
establishment of understory species is through a fall reseeding program; spring reseeding efforts have 
consistently failed. Therefore, bare ground conditions following training disturbance (and other disturbances) 
can persist up to 12 months, depending on the timing of the training activity. 
 
Within recent years, YTC has completed improvements in the road network and structure, road closures and 
realignments, and channel crossings. Nearly 300 miles (480 km) of existing roads have been resurfaced with 
crushed rock. Approximately 14 miles (23 km) of roads have been re-routed away from stream channels and 
areas with a high potential for erosion. Approximately 14 miles (23 km) of deteriorated or poorly located 
roads have been closed to vehicle traffic and rehabilitated. In addition, 390 stream channel crossings have 
been improved with culverts and fords. However, no structures that could potentially block fish passage have 
been or will be installed in fish-bearing streams.  
 
Along with these improvements, riparian and upland restoration programs contribute to minimizing the 
quantity of fine sediment reaching YTC streams and subsequently being transported to the Columbia and 
Yakima rivers (Department of the Army 2005b). A riparian habitat assessment completed in 2003 indicated 
that evidence of soil erosion peaked between 1989 and 1992 when there was a peak in military training, and 
that land condition on YTC have since improved, including riparian condition (YTC Environment and 
Natural Resources Division 2006c). Riparian restoration projects are ongoing, and contribute to an 
improvement in stream habitats on YTC. Riparian restoration includes both active and passive strategies 
(Yakima Training Center Environment and Natural Resources Division 2008). Active restoration includes 
mechanical preparation and planting or seeding, and focuses on reestablishing woody species. Passive 
restoration includes efforts to remove sources of disturbance (e.g., grazing, vehicle traffic, digging, exotic 
species) and leaving areas to recover naturally. Stream corridors restored between 1994 and 2007 include 
areas along Alkali Creek, Johnston Creek, Cold Creek, Corral Creek, Hanson Creek, Johnson Creek, 
Lmumma Creek, Middle Creek, and Selah Creek. Most upland rehabilitation (upland seeding) occurs in Zone 
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3 areas where training activities have resulted in the loss of desirable vegetative cover (e.g., dig sites, training 
objective sites, impromptu fire suppression lines, bivouac sites). Through establishment of desirable 
vegetative cover (e.g., perennial grasses) in high-use areas, sites are capable of maintaining soil stability that 
minimizes soil erosion from these sites. There are no data to quantify how upland and riparian 
restoration/rehabilitation efforts have minimized sediment delivery to streams. However, they have resulted in 
less bare ground and recovery of riparian areas, which would be expected to result in a reduction in sediment 
delivery into streams. 
 

5.2.2.3 Analysis of Direct and Indirect Effects 

Construction 
Proposed construction at YTC is shown in Figure 3-2. Construction of the two training ranges could result in 
temporary increases in erosion and runoff during construction activities. An intermittent stream that 
eventually drains to Selah The proposed SFF range construction area is less than 1,000 feet (305 meters) from 
Selah Creek, which drains to the Yakima River, which provides habitat for listed fish species. Additionally, 
an intermittent stream that drains to Selah Creek runs through the SFF range construction area. To minimize 
potential sedimentation impacts, engineering controls and BMPs would be used to minimize erosion and soil 
loss during construction. With these measures in place, the amount of sediment reaching the Yakima River 
should be minimal, particularly as compared to the total sediment load in the Yakima system. Pursuant to 
provisions in the Clean Water Act, contractors must submit a Notice of Intent to obtain coverage under the 
NPDES General Permit for Storm Water discharges from construction activities for each project that disturbs 
1 acre or more of land. Contractors must also develop and implement an SWPPP for each project, that 
outlines mitigation strategies to reduce impacts associated with stormwater runoff during construction. The 
Army would incorporate BMPs that would reduce runoff and sedimentation to aquatic environments in 
accordance with Clean Water Act regulations for stormwater runoff at construction sites. 
 
Construction of facilities at the new ranges would result in an increase in impervious surface, which could 
potentially increase stormwater runoff from these areas over the long term. However, new facilities would be 
constructed with appropriate stormwater BMPS to minimize the risk of stormwater runoff that could 
eventually reach salmonid habitat in the Yakima River system.  
 
Construction activities would temporarily increase the use of fuels, solvents, and other hazardous and toxic 
substances, which could result in indirect impacts to fish habitat if accidentally released to the environment. 
Potential spills would likely be small in magnitude and localized. Measures in place to minimize the risk of 
spills entering aquatic habitats would include BMPs such as training personnel in spill prevention and control 
techniques and requirements, maintaining appropriate spill control equipment in areas where refueling may 
occur, prohibiting refueling and storage of fuel near water bodies, and complying with all hazardous materials 
management regulations. With these measures in place, the risk of spilled substances entering streams on post 
and migrating to the Yakima River in quantities large enough to affect fish habitat would be extremely small. 
 
Ground Training  
 
As discussed previously, Johnson Creek is the only creek on YTC that is likely to support salmonids 
(steelhead). Ground training activities most likely to directly impact potential fish habitat in Johnson Creek 
involve stream and river fording activities at crossings on the lower reaches of the Creek. Because of the low 
water flow in the upper reaches of Johnson Creek, impacts from upstream crossings would be negligible. 
With a substantial increase in vehicle miles from current levels, there would also be an increase in the number 
of vehicle crossings of Johnson Creek, increasing the potential to kill, harm, or harass any fish that are 
present. However, stream crossings on Johnson Creek would occur at hardened crossings, minimizing the 
likelihood of vehicles directly impacting the streambed, and of developing gravel mounds that might attract 
fish. Although no listed fish species are known to occur in any of the other streams on YTC with suitable 
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flows to potentially support other salmonids, use of hardened crossings on these streams would minimize 
impacts to streambeds and prevent alteration of potential habitat.  
 
With increased training activities, particularly off-road, there is the potential for increased sedimentation to 
enter aquatic habitats and indirectly impact fish. The greatest potential for impacts would be in association 
with training activities near the lower reaches of Johnson Creek. However, sedimentation into other streams 
on the installation could move downstream and potentially into the Columbia and Yakima rivers, which 
provide habitat for all three listed fish species. An analysis completed for the EIS (Section 6.1) estimated that 
the installation-wide sediment yield associated with maneuver training would increase from approximately 
102,620 to 110,940 tons per year, an increase of approximately 8 percent over current levels. This represents 
total erosion; the amount reaching water bodies would be expected to be much less, particularly because of 
buffers between maneuver training and riparian areas The amount of sediment eventually traveling 
downstream and entering the Columbia and Yakima rivers would be smaller still.  
 
Additional sedimentation increases would be associated with increases in digging activities, bivouacking, and 
foot training. It is anticipated that the amount of digging would increase from approximately 50 acres per year 
at YTC, to approximately 75 acres per year, a 50 percent increase over current levels. Digging activities 
would continue to be prohibited within 328 feet (100 meters) of riparian areas, and would require approval 
through the dig permit process to avoid environmentally sensitive areas and water quality degradation. 
Bivouacking and vehicle assembly would also continue to be prohibited within 328 feet (100 meters) of 
riparian areas. Foot traffic, which is allowed in many riparian areas, would increase under the proposed 
action, but would still be expected to contribute minimally to sedimentation. These increases are not expected 
to have a substantial effect on the habitat of listed species, although some habitat degradation could occur.  
 
It is expected that the total amount of sediment in the Columbia and Yakima rivers that originates on YTC 
would be greater than at present, but would still represent a small proportion of the total sediment in these 
river systems. Additionally, YTCs continued implementation of projects to improve riparian habitats and 
control erosion (e.g., installation of erosion control features, road upgrades) would help to limit the transport 
of sediment off the installation, but would likely need to be expanded to offset training increases under the 
proposed action. 
 
Fuel spills and leaks from vehicles would present some risk to aquatic habitats on YTC, which would include 
risks of degradation of listed species habitat in the lower reaches of Johnson Creek, or off the installation in 
the Columbia and Yakima rivers. With the increase in training under the proposed action, fuel use would 
increase over current levels. However, risks would continue to be minimized by regulations prohibiting 
refueling within 656 feet (200 meters) of any drainage (wet or dry), utilizing hardened stream crossings, and 
adhering to installation spill control and cleanup plans.  
 
Live-Fire Training 
There are fire risks associated with gunnery training and other activities that use fire or incendiary devices 
(such as flares and camp fires). Increases in training under the proposed action would include increased use of 
these ignition sources, and would likely result in more fires each year, as well as an increased risk of a large 
fire disturbing a large portion of land. Fires, by burning vegetation, would be capable of exposing soil, 
potentially leading to erosion and sedimentation into waterways, particularly if riparian vegetation were 
burned. Most fires would continue to be low-fuel burns in the CIA and MPRC, which would be most likely to 
impact nearby water resources, including Hanson and Alkali creeks. However, it is expected that additional 
fires would occur in training areas as well, and could result in sediment transport into other streams on the 
installation, including Johnson Creek. Sediment could potentially be transported off the installation to fish 
habitat in the Yakima and Columbia rivers. 
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Aviation Training 
With the stationing of a medium CAB under the proposed action, the amount of helicopter training occurring 
at YTC would increase, as discussed in Section 3.6.3. Because many of the soils at YTC are susceptible to 
wind erosion, activities such as landing/takoff and low-level hovering could result in increased wind erosion 
of soil through rotor wash. A portion of the sediment produced during these activities could be transported 
into stream channels and eventually make its way to habitat (or potential habitat for listed fish species). To 
minimize these impacts, areas where recurring take offs, landings, and hovering occur have been hardened to 
support this type of use. Stationing of additional aviation units would result in an increase in the amount of 
gunnery training occurring at YTC.  
 

5.2.2.4 Interrelated and Interdependent Effects 

Increases in vehicle training would likely result in the creation of new roads in the landscape and increased 
use of existing roads. Increased use of roads would likely result in the need for increased maintenance of 
roads, which could contribute to soil disturbance, and therefore sedimentation into nearby water bodies. 
Additionally, the increase in fire management practices required by the proposed action in order to account 
for the increased fire risk would entail maintenance of firebreaks, which could also contribute to soil 
disturbance and sedimentation. The long-term benefits provided by maintaining roads and firebreaks, in terms 
of minimizing erosion, would be expected to far outweigh the short-term effects of the necessary maintenance 
activities. 

5.2.2.5 Cumulative Effects  

Potential cumulative effects to fish habitat in the region would result from activities under the proposed action 
that contribute to erosion and sedimentation, which would be added to ongoing impacts from training as well 
as other sources of sedimentation. Additionally, activities associated with training by HIMARS field artillery 
battalions, would contribute to erosion and potentially sedimentation into streams. Sedimentation into streams 
on YTC would potentially migrate into the Columbia and Yakima rivers, where fish habitat is subject to 
effects from numerous activities in the region. Historically, the Yakima River basin has been receiving high 
sediment inputs from sources such as runoff from agricultural lands, particularly irrigation return flows. Other 
sources of sediment include improperly designed and located roads, degraded channels resulting from mass 
wasting, and natural erosion processes. Discharges of suspended solids from YTC from all training, fire, and 
other activities, combined with larger natural and agricultural sources, could contribute cumulatively to water 
quality impairment of the Lower Yakima River, and therefore habitat utilized by listed fish species.  
 
In 1998, the EPA approved a Water Cleanup Plan designed to reduce suspended sediments and pesticides in 
the Yakima River. More recent monitoring by the Washington Department of Ecology in 2003 evaluated the 
suspended solid loads at the Kiona Station and concluded that the loads have been greatly reduced (by 50 to 
70 percent) compared to previous decades (Coffin et al. 2006). Continued measures under this Cleanup Plan 
would continue to minimize cumulative effects to fish habitat in the Yakima River from regional activities. 
 
Water quality in the Columbia River is considered good, and has not been designated as impaired in the 
vicinity of YTC. Past and present actions contributing to water quality effects include training and other 
activities on YTC, as well as agriculture and recreational activities. Some chemicals associated with fertilizers 
and pesticides end up in the Columbia River via erosion of soil particles, surface runoff, or returning 
irrigation water. These chemicals would be expected to have a cumulative effect on fish habitats in the 
Columbia River. However, these effects are minor because the chemicals that do reach the river are heavily 
diluted. 
 
Native American tribes catch salmon commercially and for subsistence using beach seine and gillnets along 
the Columbia and Yakima rivers. Steelhead trout are caught incidentally during commercial fishing 
operations and by recreational anglers. 
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Dams associated with hydroelectric development on the Columbia and Snake rivers have blocked the access 
of salmon to habitat on portions of these rivers. Furthermore, urbanization and livestock grazing have 
degraded the quality of riparian and instream habitat for this species (Pacific States Marine Fisheries 
Commission 1998, National Marine Fisheries Service 1999). Irrigation projects have contributed to the 
decline of salmonid populations and caused the extinction of most of the migratory bull trout subpopulations. 
Other factors contributing to population declines include habitat fragmentation and degradation, poor water 
quality, poor fisheries management, introduction of non-indigenous species, and isolation of subpopulations. 
For example, the majority of the Columbia River bull trout subpopulations are small in number and occur in 
scattered areas, isolating them from the remaining migratory bull trout. 
 

5.2.2.6 Pathways and Indicators Matrix Checklist 

An analysis of pathways and indicators of ecological function was prepared for YTC following guidance 
provided by NMFS (1999). The pathway and indicator of ecological function evaluation covers all relevant 
habitat parameters affected either positively or negatively by the proposed action (Table 5-4).   
 

TABLE 5-4 
Analysis of Pathways and Indicators for the Yakima Training Center Area 

Pathways and Indicators 
Environmental Baseline Effects of the Action(s) 

Properly 
Functioning 

At 
Risk 

Not Properly 
Functioning Restore Improve Maintain Degrade 

Water Quality 
  Temperature      •  
  Sediment       •
  Contaminants/nutrients      •  
Habitat Access 
  Physical barriers      •  
Habitat Elements 
  Substrate      •  
  Large woody debris      •  
  Pool frequency      •  
  Pool quality      •  
  Off-channel habitat      •  
  Refugia      •  
Channel Condition and Dynamics 
  Width/depth ratio      •  
  Streambank condition      •  
  Floodplain connectivity      •  
Flow/Hydrology 
  Peak/base flows      •  
  Drainage network increase      •  
  Watershed conditions      •  
  Disturbance      •  
  Riparian reserves      •  
1 – The environmental baseline columns have been intentionally left blank. It is beyond the scope of the BA to establish baseline conditions for the 
Yakima River watershed and Upper Columbia River Basin. 
 

 
Army activities under the proposed action would not be likely to substantially change temperature functions, 
habitat access, habitat elements, channel condition and dynamics, or flow and hydrology from baseline levels. 
Additionally, existing regulations and spill prevention and control measures would be suitable for preventing 
impacts to water quality associated with the increased risk of spills and releases of fuels and other water 
contaminants under the proposed action. Sediment loading into creeks and rivers would be likely to increase 
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as a result of increases in vehicle maneuver training, digging, aviation training, fire, and other activities 
associated with training that can contribute to soil disturbance and movement into aquatic habitats. The 
increases in sediment loading would require additional conservation measures on the part of YTC to maintain 
water quality in listed fish species habitat. 
 

5.2.2.7 Conservation Measures 

The following measures, included as mitigation in the GTA EIS, would help reduce the effects of the action 
and minimize transport of sediment into aquatic habitat that supports, or could potentially support, listed fish 
species: 
 
• Implement appropriate site rehabilitation (e.g., revegetation, restoration, erosion control, irrigation, and 

landscaping) following all construction related projects to provide the appropriate vegetative community 
or landscaping/xeriscaping (include irrigation if necessary) to protect soil resources. 

• Modify the YTC CNRMP/INRMP to account for wind erosion, and implement requirements to include: 
evaluating high-use landing zones (e.g., ranges) to determine if site hardening is required to prevent 
excessive soil erosion at these sites; and install hover pads at helicopter landing zones where it is 
determined that hardening is appropriate to reduce the effects of wind erosion caused by rotor wash.  

• Implement erosion control measures to address sediment delivery to the Yakima and Columbia rivers 
following fire events. This includes measures to reestablish vegetation in upland and riparian areas, and 
installation of erosion control devices such as excelsior blankets, straw wattles, and rock structures to 
reduce channel scouring. 

• Restrict military training activities on recently restored sites, burned sites, and locations where mitigation 
measures were employed until restoration and resource rehabilitation measures for the site are 
successful. 

• Implement fire mitigation to reduce fire-related impacts to water bodies and riparian areas, as listed 
below (these measures are described in more detail in Section 5.2.3.6) 
o Establish wildland fire containment areas. 
o Establish fire exclusion areas. 
o Develop and maintain pre-incident plans for designated locations or activities. 
o Conduct periodic review and refinement of the Wildland Fire Risk Matrix. 
o Implement temporal constraints and other training restrictions during the high fire danger period (15 

May through 30 September). 
o Provide additional Range Inspectors. 
o Increase wildland fire staffing. 
o Provide wildland fire suppression equipment. 
o Continue aerial fire suppression capability. 
o Develop additional water resources for fire suppression. 
o Conduct firebreak update and maintenance. 
o Conduct site restoration for wildland fire impacts (efforts are estimated at 9,500 acres annually over 

the first 5 years and on 6,300 acres annually thereafter). 
o Continue to implement the Training Land Recovery Program. 

 
5.2.2.8 Determination of Effects  

Listed fish species may infrequently use the lower reaches of Johnson Creek and other streams on YTC, 
although based on past surveys, use is likely infrequent, if it occurs, and no suitable spawning or rearing 
habitat has been identified. Hardened stream crossings on streams with potential listed fish habitat would help 
prevent direct impacts to streambeds and any fish that may be present. Proposed training increases under the 
proposed action are likely to contribute to sediment discharges into the habitat of listed fish species in 
Johnson Creek and the Yakima and Columbia rivers. Releases to the Yakima and Columbia rivers would be 
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cumulative to those from other sources in the region. Fires and maneuver training would be most likely to 
causes of sedimentation into streams, although buffers between riparian areas and vehicle maneuvers would 
help limit the amount of sediment reaching stream channels and aquatic habitats. It is expected that the 
amount of sediment reaching listed fish species habitat could potentially be greater than at present. However, 
the conservation measures listed in 5.2.2.7, as well as ongoing erosion control practices, would minimize 
erosion and sediment transport off of YTC. With these measures in place, degradation of listed species habitat 
would be minimized, and the proposed action may affect, but is not likely to adversely affect Chinook 
salmon, steelhead trout, or bull trout populations or designated critical habitat for these species. 
  

5.2.3 Greater Sage-grouse  

5.2.3.1 Background Information  

The greater sage-grouse (sage-grouse) is state-listed as threatened, and is a candidate for federal listing under 
the ESA. Sage-grouse were historically found throughout most of the sagebrush, deciduous shrub, and grass 
habitats of eastern Washington (Washington Department of Fish and Wildlife 1997). Their range extends 
north to British Columbia, south to New Mexico and Oklahoma, east to Nebraska, and west into California 
(Connelly and Braun 1997). Recent studies have shown that the two remaining sage-grouse populations in 
Washington are primarily restricted to Douglas, Kittitas, and Yakima counties. These remaining populations 
are isolated and found in partially intact habitat areas (Washington Department of Fish and Wildlife 1997, 
1998b). YTC supports one of these populations, which is the only population on federally administered lands 
in the state. The other population is in Douglas and Grant counties, primarily on private land. These 
populations together make up the Columbia Basin DPS, which was determined a candidate species for federal 
listing in 2001. In March 2010, the USFWS determined that listing of the species range-wide was warranted, 
and all populations of the species became candidate species for future federal listing (U.S. Fish and Wildlife 
Service 2010c). The status of the Columbia Basin DPS remains candidate for listing. 
 
Suitable sage-grouse habitat consists of medium to dense sagebrush stands with a mix of tall and short 
sagebrush plants, as well as a variety of forbs and grasses (Washington Department of Fish and Wildlife 
1998b). Sagebrush is an essential food for sage-grouse throughout the year, and comprises 60 to 80 percent of 
the species’ diet (Remington and Braun 1985). Sage-grouse on YTC tend to use habitat with slopes of less 
than 15 percent and areas where the dominant species are big sagebrush (Artemisia tridentata), three-tipped 
sagebrush (Artemisia tripartita), antelope bitterbrush (Purshia tridentata), and bluebunch wheatgrass 
(Agropyron spicatum; Livingston 1998). Shrubs provide nesting habitat with shelter from avian predators and 
weather elements. Grasses provide shelter from ground predators and create a favorable microclimate 
(Washington Department of Fish and Wildlife 1995). 
 
Greater sage-grouse usually roost on the ground from evening until early morning, feed and rest during the 
late morning and afternoon, and then return to their roosts at night. Male and female sage-grouse gather 
during the spring for mating at specific locations called leks, and nest on the ground in the vicinity of these 
leks (Hays et al. 1998). Annual surveys for leks have been conducted on YTC since 1989, and ten leks have 
been active since 1999. Radio-telemetry studies have shown that sage-grouse on YTC are non-migratory, and 
are found on the installation throughout the year, primarily in the Lmumma and Selah Creek watersheds 
(Eberhardt and Hofmann 1991; Cadwell et al. 1994). These areas contain the majority of active leks and nests 
sites on YTC and are a priority for habitat conservation and protection (Figure 5-11; Hays et al. 1998). Sage-
grouse also use the Cold Creek watershed and areas south of Yakima Ridge. Opportunistic sightings and past 
telemetry locations suggest that greater sage-grouse also occupy the northern portion of the installation in 
limited numbers.  
 
Populations of sage-grouse on YTC have been characterized by short-term fluctuations and have exhibited 
trends similar to those of statewide populations, with male sage-grouse numbers per active lek decreasing 
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(Livingston 1998). Annual surveys for leks (communal mating grounds), and lek counts have been conducted 
on YTC since 1989 to monitor trends and assess population status. The location of leks on YTC is shown in 
Figure 5-11. Eighteen known leks were monitored in 2009, and 12 were found to be active. Three of the 12 
active leks were classified as major leks (i.e., ten or more male sage-grouse observed at least once during the 
season). In 2008 the population estimate for sage-grouse on YTC was 187, which is the lowest estimate since 
1995 and the second-lowest population estimate since 1989. It is also below the population level goal of 200 
in the Sage-Grouse Management Plan. The 21-year population average was 288. The peak population 
estimate of 421 occurred in 1999. It is not known why the sage-grouse population on YTC has declined in 
recent years, despite improvements in the condition sage-grouse habitat as a result of removal of cattle 
grazing and other management practices (Livingston et al. 2003). Possible explanations for the decline 
include a population health problem or insufficient habitat quality or quantity. 
 
Throughout Washington, population declines in greater sage-grouse have resulted from large-scale removal of 
native vegetation for agriculture purposes, combined with reduced habitat quality caused by intensive grazing 
by livestock (Washington Department of Fish and Wildlife 1997). Sagebrush removal using herbicides and 
fire have contributed to their decline as well (Washington Department of Fish and Wildlife 1995). From 1960 
to 1995, land on YTC was used for livestock grazing. Indirect threats to greater sage-grouse on YTC are 
habitat-related, and are primarily from fire and military training activities. Fire, in particular, can result in 
habitat loss. Fire kills big sagebrush, and repeated fires can make an area vulnerable to invasions by noxious 
weeds such as downy brome (cheatgrass; Bromus tectorum) and knapweed (Centaurea spp.). Fire regimes in 
the lower Columbia River Basin were historically characterized by regular, low-intensity burns, which created 
a mosaic of seral stages. Following fire, natural re-establishment of sagebrush is slow (about 20 to 30 years; 
Britton and Clark 1985). With the loss and fragmentation of shrub-steppe, fire poses a significant threat to 
remaining greater sage-grouse habitat in Washington. Furthermore, damage to soil and vegetation from 
vehicles and foot traffic associated with military training is a concern for sage-grouse and other wildlife. 
Although less suitable than sagebrush communities, burned areas that have become dominated by grasses still 
receive some use by sage-grouse as demonstrated by both radio-marked birds and observations.  
 
Sources of sage-grouse mortality include predation, weather, accidents, disease, parasitism, and 
environmental hazards (e.g., pesticides). Raptors and coyotes (Canis latrans) are the primary predators of 
greater sage-grouse, while common raven (Corvus corax) American crow (Corvus brachyrhynchos), badgers 
(Taxidea taxus), and ground squirrels are nest predators. Weather influences nesting success and survival of 
young chicks. Diseases and parasites are not a major source of mortality (Hays et al. 1998). A sage-grouse 
augmentation project on YTC that began in 2004 with the translocation of sage-grouse hens from Nevada, has 
allowed some monitoring of mortality on YTC. Most mortality of translocated birds was caused by 
mammalian and avian predators (YTC Environment and Natural Resources Division 2009c). Fences were 
another source of mortality. 
 

5.2.3.2 Current Sage-grouse Habitat Use and Protection Measures 

Sage-grouse management at YTC involves: 1) protection of birds during the breeding season; 2) protection of 
habitat; 3) habitat restoration in disturbed areas; 4) monitoring of restored sites; and 5) monitoring of leks.  
 
Sagebrush habitats on YTC are used to support most types of training summarized in Section 2.4. Training of 
various levels of intensity and frequency occurs in habitats utilized by sag-grouse throughout YTC. However, 
the Army has identified areas of essential sage-grouse habitat, within which only limited training can occur. 
This area, known as the Sage-Grouse Protection Area, is depicted as Zone 2 on Figure 2-15. This area is 
subject to the training restrictions listed in Table 2-5, including no bivouacking and excavations only on 
existing firebreaks. Additionally, all off-road activities are prohibited in this area during the breeding period 
(March 1 through June 15). Exceptions include the firing ranges 4, 5, 10, 10Z, 12, 14, 15, 16, 26, and 55. 
Vehicle travel in the protection area is limited to Major Supply Routes and/or designated roads to these firing 
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ranges. Training area boundaries have been realigned to coincide with the Sage-Grouse Protection Area, 
resulting in improved scheduling of training activities and potentially reduced conflicts between trainers and 
sage-grouse management efforts.   
 
In addition to the restrictions within the Sage-Grouse Protection Areas, there are some restrictions on training 
and other land use practices within a 0.6-mile (1-km) radius of each active lek between March 1st and May 
15th (see Table 2-5). This restriction includes overflights by aircraft lower than 300 feet (91 meters) above 
ground level within 1 km of leks and in the seasonal no-fly zone shown in Figure 2-15. Given that most 
nesting and brood rearing occurs within 5 miles of leks, current protection zones and buffers minimize 
training disturbances in some of the sage-grouse breeding habitat, though not all.  
 
In addition to the training regulations listed in Table 2-5 and discussed above, YTC is involved in additional 
management activities to protect and improve sagebrush habitats on the installation. Management actions for 
upland vegetation include noxious weed control, erosion control, upland revegation and rehabilitation, 
monitoring of restored sites, and fire management practices. Upland revegetation and sagebrush restoration 
sites are identified through post-training satellite imagery, aerial photography, and field reconnaissance. In the 
Sage-Grouse Protection Area, degraded sites are revegetated with native species. In areas identified for 
sagebrush restoration, sites are reseeded with sagebrush seeds, and in some areas sagebrush seedlings are 
planted. Noxious weed control includes biotic controls, application of herbicides, a vehicle wash policy, and 
revegetation. Specific sites within sage-grouse protection areas may be periodically closed to military training 
(off-line) to permit recuperation following training events. 
 
Since 2004, YTC has been cooperating with the WDFW on a genetic augmentation project, which entailed 
translocation of 25 female sage-grouse from Nevada to YTC in 2004, and 18 females and 5 males in 2005 
(Livingston et al. 2006). Additionally, in 2006 15 sage-grouse were released on YTC: 12 female, 1 male, and 
two birds of unknown gender (Leingang 2010). The long-term objective of this project is to increase the 
viability of the YTC population by adding birds from genetically diverse populations. Future genetic 
monitoring will determine whether the project has had a beneficial effect on the sage-grouse population. 
 
Ongoing fire management measures by YTC include use of a matrix to assess fire danger risks (risks of a fire 
starting, and ability to effectively suppress fires) associated with training activities. Throughout the fire 
season, the type of military training, fuel conditions, and current weather conditions are evaluated periodically 
throughout the day using the matrix. The greater the fire risk, the higher up the level at which a decision about 
whether to train is made. Additional fire prevention activities that are of benefit to sage-grouse habitat on the 
installation include a system of firebreaks distributed around established training ranges, an annual control 
burn program, downrange wells as sources of water for fire suppression, aerial capabilities for fire 
suppression, pre-incident planning for activities in the MPRC SDZ, and a Training Land Recovery Program 
that allows training areas to be taken off-line (i.e., not used for certain types of training) after they have been 
impacted by fire or other training-related factors. YTC has also identified several fire-related BMPs that will 
be implemented regardless of whether the proposed action is implemented. These BMPs are discussed in 
more detail under Section 5.2.3.6, Conservation Measures. 
 

5.2.3.3 Analysis of Direct and Indirect Effects 

Construction 
The general construction areas for the proposed SFF Range and the MPMG Range overlay the Sage-Grouse 
Protection Area, as shown in Figure 5-11.  The general construction area is also inclusive of a portion of a lek 
buffer. Therefore, proposed construction activities would have the potential to impact sage-grouse and habitat. 
One of the proposed targets for the MPMG would be located within a lek buffer, near its outside edge. 
However, no direct alteration of sage-grouse leks would occur. Since sage-grouse would likely avoid 
construction sites, direct injury or mortality to birds from construction equipment is not likely. Noise from 
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construction activities would have the potential to disturb sage-grouse, which could cause flushing of birds 
from nests and leks, or large, atypical movements away from the area of disturbance. To limit these effects, 
the Army has guidance that construction activities within the Sage-Grouse Protection Area be accomplished 
outside the nesting and brood rearing period to the greatest extent possible. When these activities must occur 
during the protection period, all actions are reviewed by a YTC wildlife biologist to ensure disturbance to 
sage-grouse is minimized and habitat protection is maintained. 
 
Proposed construction activities would disturb up to 388 acres (157 hectares), the vast majority of which 
would occur within the footprint of existing ranges. Because the construction is associated with new targets 
and firing positions, it would entail small disturbances dispersed throughout the general areas shown in Figure 
5-11. The construction activities would disturb habitat and remove vegetation, and would potentially result in 
a decrease in the quality of sage-grouse habitat.  
 
Ground Training 
Maneuver training activities have the potential to affect sage-grouse by disturbing them, particularly during 
the breeding season, and by altering habitat. Under the proposed action, there would be a substantial increase 
in the amount of maneuver training occurring on YTC annually. Noise and human activity associated with 
training can disturb sage-grouse, which are vulnerable at leks and nests during the breeding season. Potential 
effects include flushing of birds from nests and leks, and possible abandonment of these sites. Sage-grouse 
also may make large, atypical movements away from the area of disturbance. All of these effects could 
potentially lead to decreased reproductive success of the population. Training restrictions that minimize 
training within the Sage-Grouse Protection Area and lek buffers during the nesting and brood rearing period 
(see Table 2-5) would help to minimize disturbances to birds at lek sites, and would prevent vehicles from 
driving over leks or nests. A few leks (MPRC and Range 15) are outside of the Sage-Grouse Protection Area 
and are not afforded the extra protection during the breeding period. Because most nesting and brood rearing 
activity occurs within 5 miles of leks, some birds are still potentially exposed to various types of training 
during the breeding period. Therefore, it is likely that higher levels of vehicle activity under the proposed 
action would increase the potential for mortality or injury of adult sage-grouse or their young in certain areas, 
as well as disturbance potentially leading to decreased reproductive success.  
 
Ground training activities with the potential to modify sage-grouse habitat, such as off-road vehicle travel, 
digging, and bivouacking would increase under the proposed action. Because sage-grouse appear to have 
specific habitat requirements, any degradation of habitat resulting from these activities would have the 
potential to adversely affect the species. Although digging and bivouacking can damage soil and vegetation, 
bivouacking is not allowed within the Sage-Grouse Protection Area, and digging is only allowed on 
established firebreaks. Outside of Protection Areas, bivouacking occurs in hardened areas whenever possible 
to minimize effects to vegetation and soil, and dig permits must be obtained prior to all excavation activities.  
 
Off-road vehicle maneuvers can also damage sage-grouse habitat. Although habitat in the Sage-Grouse 
Protection Area would receive year-round protection by regulations prohibiting most off-road vehicle travel, 
the existing protection measures do allow battalion-size or larger training exercises directly related to train-up 
activities associated with Combat Training Center deployments to occur in the Sage-Grouse Protection Area 
outside the sage-grouse protection period. The sage-grouse management plan indicates that maneuver training 
is anticipated occur in the Sage-Grouse Protection Area every 18 to 24 months. However, based on 
conversations with YTC personnel, the Sage-Grouse Protection Area is rarely used for maneuver training. 
Other sage-grouse habitat on the installation would be protected only during the breeding period, or not at all. 
Based on estimates completed for the EIS, maneuver activities could impact between 17 and 25 percent of 
training lands annually, which would be a substantial increase from estimated 9 to 13 acres percent that are 
impacted at present. The degree of effect to sage-grouse habitat would depend on how units train in the future. 
Although it is likely that most impacts to vegetation would continue to be concentrated into small areas, it is 
also possible that future training needs would require more off-road travel in less heavily used available 
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training lands. Additionally, it is likely that the increase in off-road miles under the proposed action would 
require more use of the Sage-Grouse Protection Area than at present, which could result in a degradation of 
key sage-grouse habitat. Impacts would be greatest if National Guard units with heavy tracked vehicles were 
allowed to train in the Sage-Grouse Protection Area.  
 
Live-Fire Training 
Under the proposed action, the amount of live-fire training would increase, resulting in more noise and 
activity on and near ranges in sage-grouse habitat, and increasing the risk of fire. Additionally, construction of 
new ranges, particularly the MPMG, would increase the number of targets and firing positions in and near the 
Sage-Grouse Protection Area, expanding the use of this area. Firing of rounds on ranges would potentially 
disturb sage-grouse, although sage-grouse that have used the area for many years may be habituated to this 
type of noise. The proposed action would entail an increase in the frequency and extent of gunnery training, 
but would not increase the level of noise originating at ranges. Use of ranges within lek buffers is prohibited 
between 12:00 a.m. and 9:00 a.m. during the breeding period, but otherwise training on ranges is not curtailed 
during the nesting and brood rearing period.  
 
Fire poses a significant threat to the remaining sage-grouse habitat in Washington because it kills sagebrush, 
and because long periods are required to recolonize large burned areas. Most fires on YTC are started by 
gunnery training and begin in the CIA or range fans. Although most fires remain within these areas, under 
certain conditions fires can escape and burn large portions of the installation. A fire of large magnitude in the 
primary sage-grouse areas (Lmumma Creek, Selah Creek, and Cold Creek watersheds) would significantly 
impact habitat utilized by sage-grouse, and could jeopardize the species’ existence at YTC. Although a greater 
number of ignition sources could increase the risk of such a fire occurring, weather conditions and the success 
of fire management programs would influence the occurrence and spread of fire, as well. A large 2009 fire 
that burned a portion of the Sage-Grouse Protection Area is indicative that recent fire management programs 
have not been effective enough to prevent detrimental effects to sage-grouse habitat on YTC.  
 
Aviation Training 
Flying aircraft near leks or nests during the breeding season would have the potential to disturb sage-grouse, 
possibly interfering with reproductive success. The amount of aviation training on YTC would likely increase 
over current levels, resulting in a greater likelihood that sage-grouse would be disturbed by aircraft flying 
nearby. To limit such disturbances during the breeding season, aircraft are not permitted to fly over sage-
grouse leks below 300 feet (91 m) AGL between 12:00 a.m. and 9:00 a.m. during the lek protection period. A 
higher minimum flight altitude is not feasible because of the way airspace on the installation is partitioned. 
 

5.2.3.4 Interrelated and Interdependent Effects 

Increases in vehicle training would likely result in the creation of new roads in the landscape and increased 
use of existing roads. Increased use of roads would likely result in the need for increased maintenance of 
roads. Additionally, the increased fire risk could require additional firebreaks or more frequent firebreak 
maintenance. These activities would potentially increase the amount of disturbance in sage-grouse habitats, 
particularly for roads and firebreaks located near leks. Herbicide applications by aircraft would have the 
greatest potential to affect sage-grouse, although firebreak maintenance would occur outside of the protection 
period. Additionally, use of aerial equipment would require coordination with wildlife staff to ensure that 
sage-grouse and sage-grouse habitat would not be affected by treatment actions.  
 

5.2.3.5 Cumulative Effects 

Habitat loss, disturbance, and food availability are important factors for determining greater sage-grouse 
success regionally and at YTC (Stinson et al. 2004). Greater sage-grouse population numbers are slowly 
declining in Washington and throughout much of the western U.S. Important factors include loss and 
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fragmentation of habitat, conversion of shrub-steppe habitat to croplands, and isolation of sage-grouse 
populations. Most sage-grouse habitat that once occurred in the Columbia Basin has been converted to 
agriculture or residential or commercial development, a trend that continues throughout the region. In 
addition, fire, naturally occurring and caused by human activities (e.g., military training), reduces sage-grouse 
habitat; Wyoming big sagebrush, the dominant shrub on YTC, is fire intolerant (Tisdale and Hironaka 1981; 
Stinson et al. 2004). The two remaining greater sage-grouse populations in Washington, at YTC and in 
Douglas and Grant counties, are too small to be considered viable and secure. Although chance events, such 
as fires, may be the biggest threat to sage-grouse populations in the state, the isolation of remaining small 
populations will likely result in the loss of genetic quality (Lacy 1987). Based on an analysis of greater sage-
grouse populations in the western U.S., Washington populations exhibited the lowest genetic diversity, with 
YTC populations represented by only one common haplotype (Benedict et al. 2003). Inbreeding can affect 
male fitness and has contributed to the declines and extinctions of several species (Brook et al. 2002). 
Connecting the YTC population to populations outside of the YTC is necessary for their long-term 
persistence (Stinson et al. 2004). A primary goal of the recent genetic augmentation project at YTC (discussed 
in Section 5.2.3.2) is to determine whether the YTC population suffers from an intrinsic health problem. 
 
The effects of proposed training increases would be cumulative to the effects of past and ongoing training at 
current levels, which are potentially a factor in the decline of sage-grouse on the installation. Additionally, 
planned future training by HIMARS units would be associated with noise disturbance and fire risk, which 
would contribute to cumulative impacts to greater sage-grouse. Although the precise causes of the recent 
population decline are not known, one possible explanation is that habitat quality and/or quantity are 
insufficient. Ongoing management of sage-grouse habitat on YTC, including restoration efforts and removal 
of grazing, has helped to improve the condition of upland and riparian/wetland communities in sage-grouse 
areas (Livingston et al. 2003). However, a lack of response by sage-grouse could indicate that habitat 
improvements have been insufficient or that a health problem exists. Proposed training activities, when added 
to existing levels of training that YTC currently supports, would be expected to raise the level of habitat 
degradation and disturbance affecting an already-declining population. 
 

5.2.3.6 Conservation Measures 

YTC would continue to implement the protection measures listed in Regulation 420-5 to minimize the effects 
of training on sage-grouse. Given the increases in training under the proposed action, it is likely that the 
amount of restoration/rehabilitation needed to maintain sage-grouse habitat would increase substantially. 
 
Fire 
YTC has identified BMPs and mitigation measures to help reduce the risk of fire on YTC, which would also 
help prevent fire-related effects to sage-grouse habitat. The BMPs are conservation measures that YTC has 
decided to implement regardless of whether the proposed action occurs, in an acknowledgement that existing 
fire management may be inadequate to protect sage-grouse habitat at existing levels of training. The 
mitigation measures are additional measures presented in the GTA EIS to help minimize the heightened risk 
of fire associated with proposed training increases. 
 
BMPs: 
• Complete a comprehensive update of the Integrated Wildland Fire Management Plan (this is being done 

in 2010). 
• Recently, policy and technical committees were established to oversee, update, and implement the 

Wildland Fire Management Plan. These committees include a Fire Technical Team, a Fire Restoration 
Team, and a Fire Policy Team. 

• Increase fire awareness training for Training Units. This BMP will entail adding a wildland fire emphasis 
to the Sustainable Range Awareness brief, during unit scheduling, and during the daily Range Brief, and 



ANALYSIS AND DETERMINATION OF EFFECTS 
 

GTA BA and EFH DEIS  May 2010 

 
5-63

developing outreach products (such as posters). The intent is to reiterate fire concerns to Training Units at 
all briefings to increase the level of troop awareness. 

• Maximize Fire Department Personnel down range. The presence of these personnel will be maximized 
with roaming patrols, hiring an increased number of seasonal staff, improving hiring practices, and 
adjusting work schedules. 

• Evaluate mutual aid practices and make adjustments to ensure that adequate coverage is available at YTC 
during training activities. This BMP addresses the risk that in responding to off-post fire incidents, YTC 
fire staff are made unavailable to respond to fires at YTC. 

• Increase accountability. This BMP entails a process of post-fire review to determine whether negligence 
on the part of training units has caused fires that have impacted resources and require restoration. In 
certain cases, the training unit causing the fire may be required to pay for repairs and restoration resulting 
from negligence. The intent is to obtain alternate sources of funding for post-fire restoration and to attain 
better compliance by training units if laws and regulations are enforced with repercussions. 

 
Additional fire related mitigation has been proposed to minimize the risks of fire associated with increased 
training under the proposed action. By minimizing fire risk, these mitigation measures would help prevent 
fire-related impacts to sage-grouse habitat on YTC. In the list that follows, mitigation measures are presented, 
followed by a brief explanation to clarify what the mitigation does. 
 
• Mitigation: Establish wildland fire containment areas – To more effectively contain and suppress fires 

within areas where recurring fires are expected (e.g., established firing ranges and impact/dud areas), 
establish prior to, and maintain throughout the fire season, containment areas where fires will be 
suppressed at minimal size within the containment area boundary. 

 
Explanation: The identified primary and secondary containment areas are shown in Figure 5-12. These 
containment areas were identified based on past fire history and current and future land use (e.g., tracer 
burn-out distance). Their designation results from a recognition by the Army that training activities result 
in unavoidable fire impacts, which are most likely to occur in certain locations. The Army also recognizes 
that to successfully contain fires, other land use objectives will not be attainable within containment areas. 
Primary containment areas will be managed to an early successional stage to reduce the amount of fuels 
that are present, which will have localized effects on habitat quality within these areas. However, 
successful containment of fires as a result of such management will have a long-term benefit on 
surrounding habitats by reducing the fire risk. Secondary containment areas are backup containment areas 
within secondary firebreaks that do not exist at present. 

  
• Mitigation: Establish fire exclusion areas – To protect high value resources (e.g., mature late seral shrub-

steppe, sage-grouse habitat, restoration sites, and riparian areas) and to allow restoration and rehabilitation 
to occur where applicable, establish fire exclusion areas on the installation that have increased fire 
prevention and suppression priority (e.g., land use constraints, enhanced prevention and suppression 
assets/capabilities). 

 
Explanation: Fire exclusion areas are areas outside of containment areas that contain high value resources, 
and therefore merit increased fire prevention and suppression capabilities to protect resources. These 
areas would include sage-grouse habitat. 

 
• Mitigation: Develop and maintain pre-incident plans – To improve efficiencies in fire prevention and 

suppression, develop and maintain pre-incident plans for designated locations or activities (e.g., 
containment areas, fire exclusion areas, and high risk activities outside of containment areas). Plan 
components would include, but not be limited to, burn plans, firebreak plans, mock suppression plans, 
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• and pre-staging of fire suppression assets. The plans would be implemented as a part of the Integrated 
Wildland Fire Management Plan.  

 
Explanation: Although pre-incident plans are a part of the current fire management program, they are only 
done for the MPRC SDZ. Under this mitigation, the pre-incident planning program would be expanded to 
include all established ranges, the convoy live-fire route, and activities occurring outside of established 
containment areas. 

 
• Mitigation: Conduct periodic review and refinement of the Wildland Fire Risk Matrix – To assist in 

reducing the potential for ignition caused by training related events, refine the existing Wildland Fire Risk 
Matrix components, and add new elements needed to include a “no-firing” decision in those instances 
when the adjective fire danger rating reaches Extreme. Following each fire season or as appropriate, 
conduct a review of the Matrix to incorporate new information and lessons learned. 

 
Explanation: Although a Wildland Fire Risk Matrix is currently used to assess fire danger risks, the 
matrix is being refined by changing the wind thresholds, simplifying the scoring, adding timing 
considerations, and adding spatial adjustments. Additionally, the revised matrix results in an automatic 
“no-firing” decision if the fire danger rating is Extreme (approximately 3 percent of the time), which does 
not occur at present.  

 
• Mitigation: Implement temporal constraints and other training restrictions during the high fire danger 

period (15 May through 30 September) – To reduce the risk of ignition during periods of highest potential 
for ignition, and to minimize the occurrence of catastrophic fires, fires in exclusion areas, or fires leaving 
the installation, the YTC Commander (as the installation land manager) retains the authority to restrict or 
modify training seasonally, daily, and by training area/range or activity. 

 
Explanation: Analysis of data indicates that most fires start between 12:00 p.m. and 6:00 p.m., during the 
high fire danger period (15 May through 30 September). This information will be used as a criterion in 
the proposed Wildland Fire Risk Matrix (see previous bullet), as a means to reduce the risk of fire during 
high fire potential conditions. Use of timing restrictions will be monitored to determine their 
effectiveness. 

 
• Mitigation: Provide additional Range Inspectors – To support current and increased training activities 

associated with GTA actions, establish a Tier 2 Installation Range Control organization that would 
provide three Range Inspectors (with vehicles). The additional personnel would monitor and enforce land 
use policies and assist in controlling unavoidable impacts to training and natural resources by identifying 
policy violations (e.g. encroachment within Siber staked areas, digging without a permit or digging in 
unauthorized areas, bivouacking in unauthorized areas, refueling within the protective buffer for water 
bodies, and violating installation wildland fire management policies). 

 
Explanation: Currently, there is a lack of staff to adequately monitor training unit compliance with land 
use policies and procedures. Hiring of three Range Inspectors would allow compliance monitoring to 
ensure that training units are following all regulations in place to protect resources. In addition to 
monitoring for compliance with wildland fire management policies, the Range Inspectors would also 
monitor for compliance with other regulations (discussed in Table 2-5 and elsewhere in this BA) that are 
in place to protect sage-grouse and their habitat. 

 
• Mitigation: Increase wildland fire staffing – Provide additional staff necessary to support wildland fire 

management requirements associated with current and increased training activities associated with GTA 
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actions. Staff increases will include 1 dedicated Wildland Fire Manager to oversee the wildland fire 
management program, 4 Permanent Seasonal Employees and 12 Seasonal Wildland Firefighters. 

 
Explanation: At present, YTC has nine Seasonal Wildland Firefighters, so the proposed mitigation will 
result in a substantial increase in personnel.  

 
• Mitigation: Provide wildland fire suppression equipment – To address the inadequacy of existing 

equipment to meet current requirements and projected pre-suppression and suppression requirements 
associated with increased GTA training activities, acquire needed equipment (e.g., weather station; pre-
burn, suppression, safety, and communications equipment). 

 
Explanation: because more live-fire training will occur under the proposed action, and more ranges will 
be occupied on a daily basis, additional fire suppression equipment is needed. 

  
• Mitigation: Continue aerial fire suppression capability – To ensure adequate fire suppression capability, 

particularly in areas of YTC where ground fire suppression is impractical (54 percent of YTC lands) or 
ineffective, continue to provide aerial fire bucket suppression capability on an annual basis and pre-
positioned prior to the fire season. 

 
Explanation: A 2007 Environmental Assessment prepared for YTC identified a need to ensure continued 
aerial suppression capabilities at YTC. Although YTC currently has these capabilities, the intent of this 
mitigation measure is to ensure that they will continue indefinitely. 

 
• Mitigation: Develop additional water resources for fire suppression – To address the lack of sufficient 

aerial fire suppression water resources (water storage or dip tanks at some existing sites, wells and storage 
tanks at new sites) to support current and increased training activities associated with GTA actions, 
develop 12 additional water resources in areas where they currently do not exist or where enhancement of 
existing water resources is required to enable a maximum 12-minute turn-around time across the 
installation. 

 
Explanation: This mitigation measure will help provide YTC with sufficient aerial and ground 
suppression resources for adequate fire suppression response. Although YTC currently has some water 
resources for fire suppression, the Army has identified areas where these capabilities would be lacking 
under the proposed action, considering that the action would potentially result in more spread out 
utilization of training lands. 

 
• Mitigation: Conduct firebreak update and maintenance – To reduce fire-related impacts from increased 

training associated with the proposed action that result in degraded mission capabilities and natural 
resource conditions, and to ensure the maximum effectiveness of firebreaks, continue recurring firebreak 
maintenance activities that include maintenance of existing firebreaks and periodic realignment or 
addition of new firebreaks to address evolving needs. 

 
Explanation: this mitigation is an improvement/expansion of current firebreak maintenance programs in 
order to address the increased fire risks associated with the proposed action. It includes establishment of 
new firebreaks around primary and secondary containment areas, as well as regular reassessment of the 
firebreak system in order to make necessary adjustments. All firebreaks would be maintained on an 
annual basis, prior to the fire season. 

  
• Mitigation: Conduct site restoration for wildland fire impacts – To compensate for incremental annual 

loss or large-scale fire impacts to habitat, and to meet increased site restoration requirements associated 
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with fire damage from GTA-related training, prioritize and restore areas based on integration of fire 
history; designation of containment and fire exclusion areas; site potential; and past, present, and project 
impacts. In addition, YTC will utilize pre-incident planning to identify threats to and measures for 
protection of restoration sites. 

 
Explanation: This mitigation addresses the current back-log of restoration needed to repair the damage 
caused by previous fire impacts. The proposed mitigation is a system for prioritizing restoration efforts, to 
include sage-grouse habitat. The Army has identified that during the first 5 years after the implementation 
of this mitigation, a substantial restoration effort would be required in order to start the restoration process 
in all the identified areas. It is estimated that restoration efforts would occur on 9,500 acres annually over 
the first 5 years, and would occur on 6,300 acres annually thereafter. The recurring acreage is based on 
the annual acreage burned at present, under the assumption that the fire mitigation measures presented 
here would keep the annual burned acreage at or below this level by adequately mitigating for increased 
risks associated with increased training under the proposed action. If the annual burned acreage is 
reduced, the annual restoration acreage would decrease accordingly. 

 
• Mitigation: Continue to implement the Training Land Recovery Program – To meet resource objectives 

(e.g., site repair and recovery) and land use objectives (e.g., sustainable military training) for sites that 
have been impacted by military training (e.g., fire and mechanical disturbance), continue to implement the 
Army’s Training Land Recovery Program. At a minimum, restriction of ground-disturbing activities for 
one complete growing season is needed to allow recovery of ground cover and to address soil erosion and 
water quality concerns. 

 
Explanation: The Training Land Recovery Program exists currently; however, there are no established 
criteria for determining when an area is taken “off-line,” or for how long the area should be closed to 
certain training activities. This mitigation defines a process for taking damaged areas off-line and requires 
a restriction of ground-disturbing activities for at least one complete growing season. Protection periods 
may be extended to allow for  long-term site-specific objectives requiring extended rest or recovery 
periods. 

 
Other Mitigation Measures 
Additional mitigation has been proposed in the GTA EIS to help reduce the potential impacts of training on 
sage-grouse and their habitat: 
 
• Mitigation: Realign sage-grouse habitat and core use area protection boundaries – To mitigate for 

reductions in available habitat and to protect areas consisting of core areas of sage-grouse use on YTC, 
realign sage-grouse habitat and core use area protection boundaries in TAs 7, 8, 10, 11, and 16 to 
incorporate sage-grouse use information not considered in the current management plan, and to manage 
primary containment areas to early seral conditions within the current Sage-Grouse Protection Area. 

 
Explanation: The proposed new protection area boundaries are shown in Figure 5-13. These boundaries 
were revised by identifying core sage grouse areas that are not currently protected, based on habitat 
potential, sage-grouse data (e.g., telemetry studies), recent impacts to habitat, locations of proposed 
containment areas, and other pertinent data. The proposed realignment would increase the acreage of the 
Sage-Grouse Protection Area by 33,109 acres, resulting in a total Sage-Grouse Protection Area of 77,600 
acres, although 4,852 acres would be in proposed primary containment areas, and therefore would be 
managed to early successional conditions rather than to maintain sage-grouse habitat. Protection measures 
in these areas would remain as at present. In addition, 24,460 acres would be designated as Secondary 
Sage-Grouse Management Areas, although 1,922 acres would be in proposed primary containment areas. 
In Secondary Sage-Grouse Management Areas, sage-grouse habitat considerations would be emphasized 
when not in conflict with mission requirements. 
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• Mitigation: Provide appropriate sage-grouse lek area designation protection – To ensure that leks receive 
the appropriate protection, provide a process to ensure that newly discovered leks receive designated area 
protection, and that leks that may have become inactive area managed to the land allocation standards 
they are contained in. Provide designated area protection to two recently discovered leks in TAs 16 and 8, 
and manage two inactive leks in TAs 12 and 5, and the active lek in the CIA, to the allocation standards 
they are contained in. 

 
Explanation: This mitigation would maximize protection of active leks but remove protective buffers 
from inactive leks. Additionally, the Army would remove the 1-km buffer around the active lek in the 
CIA. This lek is effectively not protected by the buffer at present, as the current regulations allow vehicles 
to drive on nearby roads to access ranges at all times of the year.  

 
• Revise the Sage-Grouse Management Plan – Revise the Sage-Grouse Management Plan to incorporate 

new information and proposed mitigation measures as part of the YTC INRMP revision. 
 

Explanation: The Sage-Grouse Management Plan has not been revised since 1998, and would need to be 
revised because of the changes in management presented here.  

  
• Mitigation: Revise flight restrictions related to sage-grouse leks and nesting – Extend existing flight 

restrictions to all new proposed Sage Grouse Protection Area and Secondary Sage-Grouse Management 
habitat areas that contain a primary flight route (see Figure 5-13) and/or within 1 kilometer of a lek 
receiving protection. 

 
Explanation: This mitigation measure clarifies the current flight restrictions related to sage-grouse leks 
and nesting. 

 
• Mitigation: Increase West Nile virus surveillance and control – To reduce the susceptibility of sage-

grouse to West Nile virus, continue the current cooperative surveillance program and increase control 
efforts at all man-made sources of mosquito breeding habitat to include newly proposed water 
suppression sources. 

 
Explanation: Sage-grouse are extremely susceptible to West Nile virus, which has been confirmed on 
YTC and within Washington. This mitigation measure expands on management that is currently being 
done, which is necessary given the increase in water sources proposed as fire mitigation. 

  
• Mitigation: Install forb restoration/greenhouse facilities – To augment sage-grouse habitat restoration 

efforts, install/use previously acquired greenhouses and procure additional greenhouse/restoration 
supplies for annual forb growing. 

 
Explanation: The intent of this mitigation is to ensure a source of plant materials for restoration activities. 
This includes some species of forbs that are not commercially available. 

 
• Mitigation: Install a genetic augmentation program – To provide for the interchange of genetic material 

and to actively augment the existing sage-grouse population in a periodic basis, establish an agreement 
with WDFW to work cooperatively in implementing periodic genetic augmentation, as described in the 
WDFW Sage-Grouse Recovery Plan. 

 
Explanation: YTC is currently taking part in a genetic augmentation project, as discussed in Section 
5.2.3.2. The proposed mitigation would continue this project into the future, and would include a schedule 
of periodic genetic augmentation. 
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• Mitigation: Continue partnership and provide support of the South Central Washington Shrub-Steppe 

Collaborative (SCWSSC) – To further the goals/objectives of the partnership, which include conserving 
shrub-steppe habitat on public and private lands in the four-county Yakima Focal Area containing YTC, 
conserving sage-grouse, maintaining sustainable rangeland resources, and sustaining military training, 
provide support of the SCWSSC Coordinator position (GS-11) for 5 years. 

 
Explanation: YTC currently participates in the SCWSSC, but under the proposed mitigation would 
provide an Army-funded coordinator position for the next 5 years. The SWSSC would have a regional 
focus, and would potentially be a means of identifying off-post mitigation options. 

 
• Mitigation: Establish a Candidate Conservation Agreement with the USFWS – To ensure that YTC sage-

grouse management efforts to preclude the species from further listing are acknowledged, work 
cooperatively with the USFWS in revising and including the YTC sage-grouse management plan in a 
Candidate Conservation Agreement with the USFWS. 

 
Explanation: A Candidate Conservation Agreement with the USFWS would be a mechanism for the 
USFWS to acknowledge sage-grouse management efforts on YTC. 

 
• Mitigation: Explore Army Compatible Use Buffer (ACUB) and Candidate Conservation Agreement with 

Assurances for off-installation mitigation – To provide added assurances and as an incentive to 
landowners for sage-grouse and shrub-steppe conservation efforts, recommend that the SCWSSC explore 
the possibility of a Candidate Conservation Agreement for private landowners within the Yakima Focal 
Area of the SCWSSC. Complete an ACUB feasibility assessment and develop ACUB proposals, where 
appropriate, to reduce encroachment issues pertaining to YTC. 

 
Explanation: This mitigation would potentially extend species protection and preservation efforts to off-
post areas within the region. The ACUB program allows the Army to work with partners to protect 
habitat and training without acquiring any new land for Army ownership. The program allows the Army 
to contribute funds to the partner’s purchase of easements and properties form willing landowners. These 
partnerships preserve high-value habitat and limit incompatible development in the vicinity of the 
installation (Department of the Army 2008c). 

 
• Mitigation: Recommend development of a regional habitat restoration/protection strategy – To ensure that 

the management for sage-grouse and shrub-steppe extends beyond YTC boundaries at scales appropriate 
for management of sage-grouse and its habitat, explore the possibility of a Regional Restoration Strategy 
for all federal and state agencies within the Yakima Focal Area of the SCWSSC. 

 
Explanation: This mitigation is intended to take a regional focus on sage-grouse management that extends 
beyond YTC.  

 
• Mitigation: Develop a sage-grouse predator assessment and management plan – To address the continuing 

impact of predation on production and survival of sage-grouse populations, assess the predation issues 
and predator management options, and develop a predator management plan (3-year phased one-time 
project). 

 
Explanation: Predation has been identified as an important source of sage-grouse mortality on YTC. This 
mitigation would include an assessment of predation and preparation of a management plan the addresses 
habitat quality issues and predator management options. 

 



ANALYSIS AND DETERMINATION OF EFFECTS 
 

GTA BA and EFH DEIS  May 2010 

 
5-71

• Mitigation: Remove old livestock fences that are no longer required downrange, and mark required fences 
(i.e., around impact and dud areas) to increase their visibility to sage-grouse. 

 
Explanation: Fences have been documented as a source of sage-grouse mortality throughout YTC. 
Numerous fences exist downrange that pose a threat to sage-grouse. This mitigation will remove fences 
that are no longer needed, and make the rest more visible to reduce their threat to sage-grouse. 

 
 

5.2.3.7 Summary of Effects 

Proposed increases in training would result in greater disturbance of sage-grouse on YTC, despite ongoing 
training restrictions, particularly at leks located outside or near the edges of the Sage-Grouse Protection Area. 
Increased off-road maneuver training in shrub-steppe habitats, as well as increased training-related ignitions, 
would lead to continued degradation and loss of sage-grouse habitat. Additionally, the increased frequency 
with which training areas are degraded would lead to an increased need for restoration of degraded habitats. 
The extensive list of conservation measures proposed in Section 5.2.3.6 would expand fire management and 
sage-grouse management (both on-post and regionally), and are likely to help maintain habitats and 
populations on YTC and decrease long-term impacts to sage-grouse, despite increases in training. These 
measures are intended to preclude the need to list the greater sage-grouse in the future. The success of these 
measures would be dependent on Army funding and on how they are implemented. The Army would continue 
to monitor sage-grouse populations and the effectiveness of mitigation to determine whether changes are 
warranted in the future. 
 

5.2.4 Marbled Murrelet 

5.2.4.1 Background Information 

A description of marbled murrelet population status and habitat requirements and potential effects to marbled 
murrelets from military training activities are given in Section 5.1.5.  
 
The marbled murrelet has been listed by the USFWS as occurring on or near YTC. However, the shrub-steppe 
environments at YTC do not provide suitable habitat for this forest-dependent species, and it has not been 
documented on the installation. There is no designated critical habitat for marbled murrelets on YTC; the 
closest critical habitat is nearly 50 miles (80 kilometers) west of the installation. Therefore, the proposed 
action would have no effect on marbled murrelets or their habitat. 
 

5.2.5 Northern Spotted Owl 

5.2.5.1 Background Information 

A description of northern spotted owl population status and habitat requirements and potential effects to 
northern spotted owls from military training activities are given in Section 5.1.6. 
 
The northern spotted owl has been listed by the USFWS as occurring on or near YTC. However, the shrub-
steppe environments at YTC and the surrounding areas do not provide suitable habitat for this forest-
dependent species, and it has not been documented as occurring on the installation. There is no critical habitat 
for northern spotted owl on YTC; the closest critical habitat is more than 25 miles (40 kilometers) from the 
installation. Therefore, the proposed action would have no effect on northern spotted owls or their critical 
habitat. 
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5.2.6 Canada Lynx 

A description of Canada lynx population status and habitat requirements and potential effects to Canada lynx 
from military training activities are given in Section 5.1.7. 
 
The Canada lynx has been listed by the USFWS as occurring on or near YTC. However, the shrub-steppe 
environments at YTC and the surrounding areas do not provide suitable habitat for this forest-dependent 
species and this species has not been recorded on the installation. There is no critical habitat for lynx near 
YTC. Therefore, the proposed action would have no effect on Canada lynx or their critical habitat. 
 

5.2.7 Gray Wolf 

A description of gray wolf population status and habitat requirements and potential effects to gray wolves 
from military training activities are given in Section 5.1.8.  
 
The shrub-steppe environments at YTC and the surrounding areas do not provide suitable habitat for this 
species, and gray wolves have not been documented on the installation. No designated critical habitat for gray 
wolf is found on YTC. Therefore, the proposed action would have no effect on the gray wolf or its critical 
habitat. 
 

5.2.8 Grizzly Bear 

A description of grizzly bear population status and habitat requirements and potential effects to grizzly bears 
from military training activities are given in Section 5.1.9. 
 
The shrub-steppe environments at YTC do not provide suitable habitat for this forest-dependent species and 
grizzly bears have not been documented on the installation. No critical habitat has been designated for grizzly 
bears. Therefore, the proposed action would have no effect on the grizzly bear or its critical habitat. 
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6.0 ESSENTIAL FISH HABITAT ASSESSMENT  

6.1 Introduction 

In 1976, Congress passed the Magnuson-Stevens Fishery Conservation and Management Act (MSA). This 
law authorized the United States to manage its fishery resources out to 200 miles (320 km) off its coast, an 
area referred to as the exclusive economic zone. Under the MSA, regional councils established by Congress 
were charged with preparing Fishery Management Plans for every fishery requiring management. In 1996, the 
Sustainable Fisheries Act (Public Law 104-267) amended the MSA, requiring the identification of Essential 
Fish Habitat for federally managed fishery species, and the implementation of measures to conserve and 
enhance the habitat of these species, as described in federal Fishery Management Plans. All federal agencies 
are required to consult with NMFS on current or proposed actions, permitted, funded, or undertaken by the 
agency, which may adversely affect EFH. Adverse affects may include direct (e.g., contamination or physical 
disruption), indirect (e.g., loss of prey), site-specific, or habitat-wide impacts. 
 
Congress defined EFH in the interim final rule (62 FR 66551) as: “those waters and substrate necessary to 
fish for spawning, breeding, feeding, or growth to maturity.” For the purpose of interpreting the definition of 
EFH habitat, “waters” include aquatic areas and their associated physical, chemical, and biological properties; 
“substrate” includes sediment underlying the waters; “necessary” refers to the habitat required to support a 
sustainable fishery and the managed species contribution to a healthy ecosystem; and “spawning, breeding, 
feeding, or growth to maturity” covers all habitat types utilized by a species throughout its life cycle. 
 
There are four components of an EFH consultation: 
 
1. Notification – the federal agency provides notification of an activity that “may adversely affect” EFH to 

NMFS; 
 
2. EFH Assessment – the federal agency provides a description of the proposed action, an analysis, and 

effects determination to NMFS; 
 
3. Conservation Recommendations – Under section 305(b)(4) of the MSA, NMFS is required to provide 

EFH conservation and enhancement recommendations to the federal agency for actions that may 
adversely affect EFH. In turn, NMFS will discuss EFH conservation recommendations with the federal 
agency and provide these recommendations to the federal agency, pursuant to section 305(b)(4)(A) of the 
MSA; and 

 
4. Federal Agency Response – the federal agency provides written responses to NMFS and the appropriate 

Council within 30 days after receiving the conservation recommendations. 
 
The objective of this EFH assessment is to describe potential adverse effects of the proposed Army GTA 
actions on areas designated as EFH for the federally managed fisheries of the Pacific Coast. This assessment 
will include conservation measures proposed to avoid, minimize, or otherwise offset potential adverse effects 
resulting from the proposed action in the designated EFH.  
 
6.2 Species and Regions Involved in this EFH Assessment 

The Pacific Council manages federal fisheries for Washington, Oregon, Idaho, and California under three 
Fishery Management Plans. These Fishery Management Plans are the Pacific Coast Groundfish Management 
Plan (82 species), the Coastal Pelagic Species Fishery Management Plan (5 species), and the Pacific Coast 
Salmon Plan (3 species: Chinook, coho, and Puget Sound pink salmon). 
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6.2.1 Salmon Species 

All three salmon species overseen by the Pacific Council will be reviewed in this assessment. The EFH for 
the Pacific Coast salmon fishery includes those waters and substrates that are necessary for salmon 
production, and that are capable of supporting a long-term, sustainable salmon fishery and salmon 
contributions to a healthy ecosystem. To achieve this level of production, EFH includes all streams, lakes, 
ponds, wetlands, and other viable water bodies that are accessible to salmon, as well as most of the habitat 
that was historically accessible (excluding areas upstream of longstanding naturally impassable barriers) in 
Washington, Oregon, Idaho, and California. In estuarine and marine areas, salmon EFH extends from the 
nearshore and tidal submerged environments within state territorial waters, out to the full extent of the 
exclusive economic zone offshore of Washington, Oregon, and California, north of Point Conception (Pacific 
Fishery Management Council 1999). 
 

6.2.1 Pelagic Species 

There are four Pacific Coast pelagic species that occur in the Puget Sound: Pacific sardine (Sardinops sagax), 
Pacific mackerel (Scomber japonicas), northern anchovy (Engraulis mordax), and market squid (Loligo spp.). 
EFH for these species includes marine and estuarine waters from the coast offshore to 200 miles from shore, 
and above the thermocline where surface temperatures range between 50 and 69 °F.   
 

6.2.2 Groundfish Species 

Of the 82 total managed groundfish species, 43 may occur within the Puget Sound (Table 6-1). EFH for 
groundfish is habitat that contributes to spawning, breeding, feeding, growth to maturity, and production 
(Pacific Fishery Management Council 2006). Habitat areas of particular concern are estuaries, canopy, kelp, 
seagrass, rocky reefs, and special areas of interest of the coasts of Washington, Oregon, and California. In 
Washington, these areas include all waters and sea bottom in Washington State waters from the 3 nautical 
mile boundary of the territorial sea shoreward to mean higher high water. Washington State waters are 
important to juvenile rockfish, juvenile lingcod, juvenile flatfish, and English sole.  
 
6.3 Species and Life History Stages Affected 

6.3.1 Salmon 

The natural ranges of the Pacific salmon species addressed within this EFH assessment include large portions 
of the Pacific Rim of North America and Asia. Anadromous salmonids exhibit a significant shift in habitat 
requirements, where adults migrate from the ocean to their natal streams to spawn (Groot and Margolis 1991). 
However, all anadromous salmonids (except steelhead and cutthroat trout [Oncorhynchus clarki]) follow the 
same general life history pattern, which includes incubation and hatching of embryos, and emergence and 
initial rearing of fry (a life stage of salmon between absorption of the yolk sac and juvenile salmonid) in 
freshwater; migration to oceanic habitats for extended periods of feeding and growth; and return to natal 
waters for completion of maturation, spawning, and death within a few weeks after spawning. Although all 
anadromous salmonids share the same general life cycle, there are substantial differences among species in 
the amount of time spent in freshwater and marine environments, as well as in the types of habitat they utilize 
for spawning and rearing (Table 6-2). 
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TABLE 6-1 
Pacific Coast Species with Designated Essential Fish Habitat in Puget Sound 

 
Common Name Scientific Name 

Salmon Species 
Chinook salmon Oncorhynchus tshawytscha 
Coho salmon Oncorhynchus kisutch 
Puget Sound pink salmon Oncorhynchus gorbuscha 

Pelagic Species 
Market squid Loligo spp. 
Northern anchovy Engraulis mordax 
Pacific mackerel Scomber japonicas 
Pacific sardine Sardinops sagax 

Groundfish Species 
Aurora rockfish Sebastes aurora 
Big skate Raja binoculata 
Black rockfish Sebastes melanops 
Bocaccio Sebastes paucispinis 
Brown rockfish Sebastes auriculatus 
Butter sole Isopsetta isolepis 
Cabezon Scorpaenichthys marmoratus 
California skate Raja inornata 
Canary rockfish Sebastes pinniger 
China rockfish Sebastes nebulosus 
Copper rockfish Sebastes caurinus 
Curlfin sole Pleuronichthys decurrens 
Darkblotched rockfish Sebastes crameri 
Dover sole Microstomus pacificus 
English sole Parophrys vetulus 
Greenstriped rockfish Sebastes elongatus 
Kelp greenling Hexagrammos decagrammus 
Lingcod Ophiodon elongatus 
Longnose skate Raja rhina 
Pacific cod Gadus macrocephalus 
Pacific hake Merluccius productus 
Pacific ocean perch Sebastes alutus 
Pacific sanddab Citharichthys sordidus 
Petrale sole Eopsetta jordani 
Quillback rockfish Sebastes maliger 
Redstripe rockfish Sebastes proriger 
Rock sole Lepidopsetta bilineata 
Rosethorn rockfish Sebastes helvomaculatus 
Rosy rockfish Sebastes rosaceus 
Rougheye rockfish Sebastes aleutianus 
Sablefish Anoplopoma fimbria 
Sand sole Psettichthys melanostictus 
Sharpchin rockfish Sebastes zacentrus 
Shortspine thornyhead Sebastolobus alascanus 
Spiny dogfish Squalus acanthias 
Splitnose rockfish Sebastes diploproa 
Spotted ratfish Hydrolagus colliei 
Starry flounder Platichthys stellatus 
Stripetail rockfish Sebastes saxicola 
Tiger rockfish Sebastes nigrocinctus 
Vermilion rockfish Sebastes miniatus 
Yelloweye rockfish Sebastes ruberrimus 
Yellowtail rockfish Sebastes flavidus 
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6.3.1.1 Habitat Requirements of Salmonids in Streams 

Adult Pacific salmon typically migrate upstream at temperatures between 37 and 68° F (3 and 20° C), in 
water depths between 7 and 9.5 inches (18 and 24 cm; Bjornn and Reiser 1991). Salmon may spawn within 
this temperature range, although spawning typically occurs between 39 and 52° F (4 and 11° C; Bell 1986). 
Once spawning is complete, water temperature affects the timing of salmonid egg incubation (Laufle et al. 
1986; Healey 1991; Sandercock 1991; Spence et al. 1996; National Marine Fisheries Service 1999). For 
example, the time it takes 50 percent of the larval salmonids of Pacific salmon species to hatch ranges from 
115 to 150 days at 39° F (4° C), and from 35 to 60 days at 54° F (12° C; Bjornn and Reiser 1991). However, 
the alevin (a larval salmonid that has hatched but not yet fully absorbed its yolk sac) stage is generally less 
temperature sensitive than the embryonic stages (Spence et al. 1996). Newly hatched and juvenile salmonids 
are variable with regard to their temperature requirements, although as parrs most species are at risk when 
water temperatures exceed 77° F (25° C). Although juvenile salmonids may briefly tolerate such high 
temperatures, they are mostly lethal. 
 
 

TABLE 6-2 
Generalized Biological and Habitat Requirements of Pacific Salmonids 

Species Spawn 
Sites 

Time in 
Gravel (Eggs) Emergence Rearing 

Sites 
Time in 

Freshwater 
Time in 
Marine 

Return to 
Freshwater 

Chinook mainstem 

Fall run: 90-150 
days 

Spring run: 90-
150 days 

March-April mainstem 

Fall run: 60-120 
days 

Spring run: 1–2 
yrs 

2–6 yrs 

Spring run: 
April 

Summer run: 
July 

Fall run: Nov

Coho tributaries 80-150 days April-May 

mainstem/ 
side 

channels, 
slack water 

1–2 yrs 1–2 yrs Late fall 

Pink 
mainstem/ 
tributaries/ 
intertidal 

90-150 days  
(odd years only) 

Late Jan, 
April-May 

saltwater 
(nearshore) 

several days 2 yrs Early fall 

Sources: Laufle et al. 1986; Healy 1991; Heard 1991; Meehan and Bjornn 1991; and Sandercock 1991. 
 
 
Embryos and alevins are very susceptible to low dissolved oxygen (DO) levels, and require oxygen levels 
greater than 8 parts per million to survive (Phillips and Campbell 1961). If DO concentrations are low, the 
incidence of morphological abnormalities of emerging alevins is increased (Bjornn and Reiser 1991). Upon 
hatching, however, alevins in the gravel are able to detect oxygen gradients and move to areas with more 
suitable DO levels. Salmon, when rearing in freshwater, require DO levels of 6.5 to 7.0 parts per million. 
They may survive when DO concentrations are lower (< 5 parts per million), but growth, food conversion 
efficiency, and swimming performance may be adversely affected. 
 
Riparian vegetation provides shade, shelters salmon from predation, moderates water temperature of a stream, 
stabilizes banks, and controls soil erosion and sedimentation. Furthermore, this vegetation provides nutrients 
to the stream, food for juvenile salmon, and may contribute large woody debris (LWD), which in turn 
increases channel complexity, creates backwater habitats, and increases the water depth of pools. Studies have 
shown a correlation between the amount of LWD and salmon production (Dolloff 1983, House and Boehne 
1986). 
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Adult salmonids can successfully migrate any stream reach of reasonable length if the water depth is greater 
than 5 inches (12.7 cm) where substrate particles average larger than 3 inches (8 cm) in diameter, or if the 
depth is greater than 3.5 inches (9 cm) where particles are less than 3 inches (7.6 cm; Bjornn and Reiser 
1991). Adult salmonids, upon reaching spawning beds, typically deposit eggs within a range of water depths 
and velocities that minimize the risk of desiccation over the coming incubation period. These depths and 
velocities vary depending on species and run of population (i.e., spring, summer, or fall runs). However, 
studies suggest that a depth of 7 inches (18 cm) and a velocity of 0.98 feet per second (ft/s; 0.03 meters per 
second [m/s]) meet the minimum criteria (Thompson 1972, Neilson and Banford 1983, Bjornn and Reiser 
1991, Healy 1991, Heard 1991). 
 
Upon emerging from the substrate, fry between 0.7 and 1.4 inches (1.8 and 3.6 cm) long require water 
velocities of less than 0.32 ft/s (0.01 m/s), whereas juvenile salmon between 1.6 and 7 inches (4.1 and 18 cm) 
long usually occupy sites with velocities of up to 1.3 ft/s (0.04 m/s; Bjornn and Reiser 1991). When rearing in 
freshwater, juvenile salmon seek out slower velocity areas adjacent to faster water for feeding, resting, and 
growing. Overall, velocities required and used by juvenile salmonids vary with the size of the fish, and may 
change seasonally. By occupying slow velocity areas, salmon are likely to use less energy. Invertebrate drift 
abundance increases with velocity across a stream. Therefore, darting into the stream to feed and then 
resuming position in slower waters may provide a potential energy benefit for fish. Salmon use less energy 
maintaining their position in slow velocities while at the same time benefiting from the increased food 
abundance provided by faster velocities. 
 
Within the stream channel, salmon require sufficient clean and appropriately sized cobbles and gravel 
(ranging from 0.5 to 4 inches [1.3 to 10 cm]) for spawning and incubation (Spence et al. 1996). Furthermore, 
riffles, rapids (a section of stream with considerable surface agitation, swift current, and drops of up to 3 feet 
[1 m]), pools, and floodplain connectivity with the stream are important for production, rearing, cover, and 
aeration. 
 

6.3.1.2 Habitat Requirements of Salmonids in the Marine Environments 

The marine environment can be subdivided into three general regions: estuary, coastal/nearshore, and ocean. 
Smoltification, the transition from fresh- to saltwater, marks a critical phase in the life history of anadromous 
salmonids. The emigration from freshwater to the ocean is preceded by rapid physiological, morphological, 
and behavioral transformations that preadapt fish for the marine environment. Once entering estuaries, 
juvenile salmon that have undergone smoltification (smolts) must acclimate to the new ecological conditions 
rapidly, including an immediate shift in diet, introduction to new predators, and a significantly different 
environment. 
 
Utilization of marine habitats may vary both among and within salmon species. For pink and ocean-type 
Chinook salmon, smoltification occurs from within days to within a few months of life, whereas coho and 
stream-type Chinook salmon may reside in freshwater systems for an extended period then migrate to 
saltwater in their second year (or third year, more so in the case of coho salmon). 
 
Rivers with well-developed estuaries, like the Nisqually Reach, are able to sustain larger ocean-type 
populations than those without (Levy and Northcote 1982). Brackish water areas in estuaries moderate the 
physiological stress during the parr-smolt transition. A longer estuarine residence exhibited by ocean-type 
Chinook salmon makes them more susceptible to changes in the productivity of the marine environment than 
stream-type Chinook salmon or coho salmon. This possible change in productivity, combined with the loss in 
coastal wetlands, may directly impact ocean-type populations. 
 
Salmon, such as ocean-type Chinook salmon fry (as opposed to stream-type Chinook) prefer protected 
estuarine habitats with lower salinity, moving from the edges of marshes during low tide to protected tidal 
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channels and creeks during high tides. Ocean-type Chinook remain in estuaries for several months before 
migrating to marine waters, whereas stream-type Chinook spend little time in the estuary of their natal stream 
before their migration. As the salmonids grow, they move to higher-salinity waters and increasingly less-
protected habitats (within the estuary) before entering into the strictly marine areas. Chinook salmon can 
reside in the ocean between 2 and 5 years before returning to natal streams to spawn (Healey 1991). They are 
typically distributed throughout the Bering Sea. 
 
Coho salmon are thought to remain in estuarine areas for several days to several weeks, as opposed to more 
northern populations that remain in these areas for several months. In estuaries, smolts often occur in 
intertidal and pelagic habitats, with deep, marine-influenced habitats (Pearce et al. 1982). When reaching the 
marine environment, coho salmon exhibit two dispersal patterns. Some juveniles spend weeks in estuaries 
before migrating to offshore waters, while others remain in coastal waters for at least the first summer before 
moving offshore (Pearce et al. 1982; Pearcy 1992). Due to the increase in food availability, growth of smolts 
is very rapid once smolts reach the estuarine area (Sandercock 1991). Juvenile coho feed mostly on marine 
invertebrates but also prey upon chum and pink fry (Slaney et al. 1985). Most coho remain at sea for about 18 
months, moving northwest and south along the West Coast before returning to coastal areas and entering 
freshwater to spawn (Sandercock 1991). In Washington, adults typically enter freshwater habitat from 
October through November. In general, larger river basins have a wider range of river entry times than do 
smaller systems, with river entry occurring later the farther south a river is situated. 
 
Pink salmon generally begin migration immediately upon emergence from the gravel. Upon entering the 
marine environment (around March – April), pink salmon appear to utilize the nearshore extensively for early 
rearing (Hard et al. 1996). The use of estuaries by pink salmon varies widely, from passing directly through 
en route to the nearshore areas to residing in estuaries for 1 to 2 months (Heard 1991). In general, most pink 
salmon prefer nearshore habitats over estuaries for their initial rapid growth. Rearing of pink salmon is 
typically 2 to 3 months, but may be as long as 4 months in the Puget Sound before juveniles move into the 
ocean (Heard 1991; Hard et al. 1996). At approximately 2 to 3 inches (5 to 7.6 cm) in length, pink salmon 
move from the nearshore to colder, deeper water to begin their ocean migration (Healey 1980). For 
populations in the Puget Sound, this movement begins in July and lasts through October as fish migrate out of 
the Puget Sound into the Pacific Ocean. Research shows that pink salmon from the Puget Sound migrate 
rapidly northward along the coasts of British Columbia and southeastern Alaska (Hartt and Dell 1986). Pink 
salmon is one of the fastest growing salmonid species (Heard 1991). 
 

6.3.2 Pelagic Species 

Descriptions provided below are taken from the Coastal Pelagic Species Fishery Management Plan (Pacific 
Fishery Management Council 1998). 
 
Market squid are found from the southern tip of Baja California, Mexico, to southeastern Alaska. They prefer 
oceanic salinities and are rarely found in bays or estuaries, or near river mouths. Known major spawning areas 
include shallow protected nearshore areas with sandy or mud bottoms adjacent to submarine canyons, with 
egg deposition occurring between 16 and 180 feet. Juvenile squid feed on copepods, while mature squid feed 
on euphasids, other small crustaceans, small fish, and other squid. 
 
Northern anchovy are typically found in schools near the surface, with nearshore habitat areas supporting 70 
percent of the juvenile anchovy population. They eat phytoplankton and zooplankton by either filter feeding 
or biting, depending on the size of the food. Spawning can occur year-round, but most occurs during February 
to April. Both the eggs and larvae are found near the surface, but all life stages may be found in the surface 
waters where temperatures range from 54 to 71 °F.  
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Pacific mackerel range from Mexico to southeastern Alaska. Juveniles are found off sandy beaches, around 
kelp beds, and in open bays. Adults are commonly found near shallow banks and from the surface to depths 
of 1,000 feet. Pacific mackerel larvae eat copepods and other zooplankton, including fish larvae. Juveniles 
and adults feed on small fishes, fish larvae squid, and pelagic crustaceans.   
 
Pacific sardines inhabit coastal subtropical and temperate waters. They occur in estuaries, but are most 
common in the nearshore and offshore domains along the coast. Pacific sardines spawn in loosely aggregated 
schools in the upper 165 feet of the water column. Most sardines are found off the coast of California, but 
they have been seen as far north as British Columbia. Sardines are planktivores that consume both 
phytoplankton and zooplankton. 
 

6.3.3 Groundfish Species 

Greater Puget Sound is a fjord-like estuary located in northwest Washington State with significant freshwater 
flows from rivers like the Nisqually River and multiple smaller streams around the basin (Palsson et al. 1998). 
Groundfish occupy most habitats of the Puget Sound ecosystem, including shallow and deepwater habitats, 
which are linked to freshwater and oceanic ecosystems. Due to the general similarities among the flatfish 
species with regard to life history stages, habitat requirements, and the potential effects the proposed action 
may have on them and their aquatic habitats, this section will discuss effects on the fish as groups, rather than 
on a species-by-species basis. 
 
This broad, flat-bodied group of benthic fishes is typically found on shiftable substrates such as gravel, sand, 
or mud (Lamb and Edgell 1986). Flatfish are found in water at depths between 30 and 1,700 feet (9 and 518 
m). Migration is exhibited particularly during the adult stage, when fish enter shallow water (< 70 feet [20 m]) 
during the summer to feed. Species such as the starry flounder enter the river portions of estuaries. During 
spawning, flatfish migrate to deeper offshore areas. From winter through spring, eggs occur from the water 
surface to depths of greater than 650 feet (198 m). 
 
These fish typically reside in or adjacent to estuarine areas and the upper saltwater extent in rivers, which are 
dominated by sandy or muddy substrates. Although not considered migratory species, adult flatfish generally 
migrate short distances (approximately 3 miles [4.8 km]) inshore to shallow (< 160 feet [49 m]) waters during 
summer to feed, returning to deeper (230 to 650 feet [70 to 198 m]), offshore waters in winter to spawn. Sand 
sole and starry flounder exhibit different migration patterns than the remaining species. Both species move to 
the nearshore in winter to spawn, returning offshore in the spring-summer to feed (Conley 1977, Rogers and 
Millner 1996). 
 
6.4 Effects of the Proposed Action 

Effects of ongoing and future training activities to the various aquatic habitats and fish populations can be 
separated into direct and indirect effects. Direct effects are those that contribute to the immediate loss or harm 
to individual fish or embryos (e.g., heavy vehicles directly crushing fish or embryos). Indirect effects are 
those effects that occur at a later time, causing specific changes in habitat features (e.g., sedimentation or 
changes in habitat structure and stability). These effects may cause loss or reduction of populations of fish, or 
reductions in habitat quantity and quality. 
 
Anthropogenic disruption can affect production of Puget Sound salmon, pelagic, and flatfish populations. 
Such disruptions include poor water quality, excessive nutrient input, and elimination or disruption of 
freshwater or estuarine habitats. One source of impacts to EFH fisheries and their habitat from the proposed 
action is changes in streamflow rates increasing erosion and sedimentation, which can result from activities 
such as off-road vehicle travel or ordnance explosions (see Section 6.4.1). Erosion-promoting activities on a 
large scale may alter drainage patterns in a watershed, which may, over time, alter long-term flow regimes 
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(e.g., flash flooding, scouring, or prolonged periods of low flows). Coupled with erosion and sedimentation is 
the issue of soil compaction. Compacted soil will reduce stormwater infiltration rates, which can alter runoff 
patterns. Compaction leads to an increase surface flow, which in turn exacerbates high-flow events entering 
nearby streams. It also reduces groundwater recharge, which can prolong low-flow periods. 
 
Another potential effect on EFH is increased discharges into the Puget Sound from the Solo Point WWTP. 
The WWTP is located on Fort Lewis, adjacent to the Puget Sound, and treats wastewater from Fort Lewis, 
McChord AFB, Madigan Army Medical Center, the Veteran’s Hospital at American Lake, and Camp Murray 
National Guard Station. The mixing zone radius around each diffuser port is 270 feet (82 meters), and the 
total mixing zone length around the diffuser is 670 feet (204 meters).   
 

6.4.1 Effects on Salmon 

Due to the similarities in life histories and habitat requirements among species of Pacific salmon, this section 
will discuss the potential effects of the proposed action on salmon as a group, rather than on a species-by-
species basis. All life history stages of salmonids at Fort Lewis may potentially be affected, while at YTC 
impacts occur only to freshwater stages. 
 
Freshwater stages that may be affected include adult migration to natal spawning areas, incubation and 
maturation of eggs, as well as rearing and migration of juveniles to the ocean. The affected estuarine and 
nearshore marine stages include smoltification (i.e., the physiological process that prepares a juvenile 
anadromous fish to survive the transition from freshwater to saltwater) and migration of juveniles to the 
ocean, as well as adults returning to natal streams. 
 
Increases in streamflow can lead to alterations in channel morphology. Doubling the speed of streamflow 
increases its erosive power by four times and its bedload and sediment carrying power by 64 times (USDA 
Forest Service 2002). Accelerated runoff can thus cause unstable stream channels to downcut or erode 
laterally, accelerating erosion and sediment production. Lateral erosion results in progressively wider and 
shallower stream channels, which can adversely affect fish populations. Pool/riffle (riffles are defined as 
shallow sections of the stream with rapid current and a surface broken by gravel, rubble, or boulders) and 
width/depth ratios, which are important habitat components for salmonids, may be altered. 
 
Turbidity and sedimentation affect the abundance of food, and impact juvenile salmon behavior, adult 
spawning, and egg incubation habitats (Laufle et al. 1986; Healey 1991; Sandercock 1991; Spence et al. 
1996). An increase in turbidity can cause a short-term increase in phytoplankton, as well as in inorganic and 
organic materials that are suspended in the water column during high flow conditions, potentially diminishing 
light penetration into the stream (Spence et al. 1996). Diminished light levels can reduce algal productivity 
and change the instream plant composition (Samsel 1973). This reduction of plant material instream may 
allow sediment to drift within the water column, increasing siltation. Siltation contributes significantly to a 
reduction in the diversity of aquatic insects and other aquatic invertebrates (Spence et al. 1996). Silt reduces 
the interstices (narrow spaces) in the substrate, thereby limiting the microhabitat for benthic invertebrates 
(i.e., a portion of the juvenile salmon diet) in a stream. For example, feeding and territorial behaviors of 
juvenile coho salmon are disrupted by short-term exposure (approximately 2 to 5 days) to turbid water (Berg 
and Northcote 1985). 
 
Training activities would follow the general timing restrictions within essential fish habitat provided in Table 
6-3. These timing restrictions are established by WDFW (and imposed by NMFS) to limit when activities 
may be conducted for specific bodies of water as a means of protecting salmonid species from potential 
habitat disturbance during spawning. Typically activities are permitted around or within streams containing 
salmonids during the summer months (i.e., June through September); however, timing windows can and may 
vary depending on geographic location. 
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TABLE 6-3 
Generalized Timing Restrictions in Washington, Indicating When Activities 

May Occur Within Streams Considered to be Essential Fish Habitat 

Installation County/Watershed General Season Exceptions to General Season Activity Is Allowed 
Between These Dates 

Fort Lewis 
Pierce July 16–August 31 

Nisqually River mouth to Alder 
Lake to include tributaries 

July 16 - August 31 

Thurston July 16 - Sept. 15 Nisqually River mainstem July 16 – August 31 

YTC 

Kittitas July 1 – Sept. 30 -- -- 

Yakima June 1 – Sept. 15 
Yakima River mouth 

to Roza Dam June 1 -- Sept. 15 

On-site tributaries July 16 – August 15 
Columbia River 

(above Priest Rapid Dam) July 16 – Feb. 28 All Columbia tributaries See county listings 

Source: Chapman (2009). 

 
The addendum to the BE prepared in association with renewal of the Fort Lewis NPDES permit determined 
that since the mixing zone is a small fraction of the area surrounding the receiving water in Puget Sound, 
discharges under the proposed permit renewal would have no effect on EFH. Additionally, concentrations of 
water quality contaminants under maximum permitted discharge scenarios were not large enough to adversely 
affect fish at various life stages. 
 
Although the WWTP is currently well below its hydraulic design capacity, there is evidence that it is already 
near its BOD design capacity, and therefore would not be able to meet the more restrictive permit limits of the 
new NPDES permit under the proposed action. Although additional effluent would be of the generally the 
same physical and chemical makeup as the current effluent, potential effects to EFH fish species and EFH in 
the form of increased BOD and reduced dilution of contaminants, could be greater than those addressed in the 
BE. 
 
The new soldiers and family members living off-post would also contribute to increases in other treatment 
plants in the region. It is impossible to determine where these increases would occur, but it is assumed that the 
vast majority of the incoming population would live in Pierce and Thurston counties. Therefore, additional 
wastewater discharges into the Puget Sound associated with stationing actions are likely. Given that the total 
additional population in the region is just over 1 percent of the total regional population in Pierce and 
Thurston counties, it is not expected that these discharges would result in changes in water quality that would 
result in adverse impacts to EFH salmon species or their habitats. 
 

6.4.2 Effects on Pelagic Species 

The proposed action would not involve any fishing, but could result in some habitat disturbance through 
increased instream sedimentation discharged into the lower reaches of the Nisqually River, as well as 
increased wastewater discharges to the Puget Sound. Impacts to the Puget Sound from the proposed action 
should be minimal. Sedimentation and runoff from training activities could potentially affect pelagic species 
downstream. Within the estuary, tides, currents, and weather affect the sandy, muddy substratum of the 
Nisqually Reach. Furthermore, there is usually an abundance of fine silt brought down from the land (Kozloff 
1996). Thus, training activities at increased levels should have little impact to pelagic species or their habitat 
due to the dynamic, unstable nature of this area.  
 
As discussed above for salmon species, the discharges from the Solo Point WWTP under maximum permitted 
scenarios should remain below levels that would be expected to adversely affect pelagic species in the Puget 
Sound. However, population increases could result in increased levels of BOD and other water quality 
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contaminants. Total regional increases associated with the action would be a very small fraction of the current 
regional discharges, and it is not expected that these discharges would result in changes in water quality that 
would result in adverse impacts to EFH pelagic species or their habitats.  
 

6.4.3 Effects on Groundfish 

Like many of the groundfish managed by the Pacific Council, focus has been diverted to fishing pressure on 
the stock, more so than possible habitat disturbance. For example, the bottom trawl fishery in the Puget Sound 
is the dominant fishery for flatfish, targeting species such as English sole, starry flounder, rock sole, Dover 
sole, and sand sole (Palsson et al. 1998). Several Indian tribes have treaty-fishing rights to harvest a share of 
surplus groundfish resources in Puget Sound. These tribes have imposed regulations similar to those imposed 
by the WDFW to limit fishing participation. The 1995 Status of Stocks document found that the majority of 
groundfish were below normal abundance. The proposed action would not involve any fishing, but could 
result in some habitat disturbance through increased instream sedimentation discharged into the lower reaches 
of the Nisqually River, as well as increased wastewater discharges to the Puget Sound. 
 
The impacts to the Puget Sound from the proposed action should be minimal. Sedimentation and runoff from 
training activities could potentially affect groundfish species downstream. Within the estuary, tides, currents, 
and weather affect the sandy, muddy substratum of the Nisqually Reach. Furthermore, there is usually an 
abundance of fine silt brought down from the land (Kozloff 1996). Thus, training activities at increased levels 
should have little impact to groundfish or their estuarine habitat due to the dynamic, unstable nature of this 
area.  
 
As discussed above for salmon species, the discharges from the Solo Point WWTP under maximum permitted 
scenarios should remain below levels that would be expected to adversely affect groundfish species in the 
Puget Sound. However, population increases could result in increased levels of BOD and other water quality 
contaminants. Total regional increases associated with the action would be a very small fraction of the current 
regional discharges, and it is not expected that these discharges would result in changes in water quality that 
would result in adverse impacts to EFH groundfish species or their habitats. 
 
6.5 Conservation Measures 

The goal of this EFH assessment is to ensure no net loss of freshwater, estuarine, and nearshore habitats 
valuable to both salmonid and flatfish populations, as a result of the proposed action. Activities associated 
with ongoing and future military training activities could have the potential to adversely affect salmonids and 
groundfish and their respective habitats, as the increased frequency of training activities could increase the 
rate of sedimentation entering water bodies. Additionally, population increases could result in increased levels 
of water quality contaminants. Implementation of the measures listed below would minimize these potential 
impacts. As discussed, each species requires specific types and amounts of habitat to maintain a healthy 
population. Their respective EFH includes habitats required by all life history phases during a species lifetime 
(i.e., spawning, incubation, dispersal, rearing, migration, and feeding, depending on the species). 
 
The Puget Sound marine ecosystems are intricately linked to freshwater systems through estuaries. Activities 
occurring in watersheds and riverine areas can directly and indirectly affect fish species utilizing not only the 
freshwater habitat, but also the estuarine and nearshore ecosystems, through habitat disruption and alteration, 
flow and current modification, eutrophication, nutrient deprivation, and chemical contamination. These 
effects may be magnified by the effects of flooding and the intrusion of sediments into the marine 
environment that affect water quality and bottom habitats (Palsson et al. 1998). 
 
Riparian areas include traditional riparian corridors, wetlands, intermittent streams, and other areas that help 
to maintain the integrity of aquatic ecosystems by: (1) influencing the delivery of coarse sediment, organic 
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matter, and woody debris to streams; (2) providing root strength for channel stability; (3) shading the stream; 
and (4) protecting water quality. 
 
Fort Lewis has ongoing programs to minimize military intrusion into streams and wetlands on the installation. 
Fort Lewis has conducted detailed mapping of wetlands and streams on the installation to ensure that water 
bodies are identified and protected and has conducted several wetland habitat enhancement projects designed 
to maintain or improve water quality entering nearby streams (ENSR 1998a).  
 
Yakima Training Center has implemented several programs to enhance fish habitat. These programs include: 
marking drainages with siber stakes; prohibiting entry by troops and equipment; minimizing military 
activities near streams; restoring upland habitats with vegetation to reduce erosion; and using riparian 
plantings and other stream stabilization and enhancement techniques to improve fish habitat. 
 
To reduce aquatic degradation both Fort Lewis and YTC have implemented the following measures: 
 
• Buffer zones along streams, rivers, and wetland habitats, within which off-road vehicle activities are 

prohibited. 
• Hardened crossings at established stream crossing sites. 
• Riparian buffer strips adjacent to aquatic habitats (freshwater or nearshore) to reduce direct impacts to the 

various life stages of fish species. These buffers protect fish and fulfill specific ecological functions (e.g., 
streambank stabilization, control of sediment inputs from surface erosion, and maintenance of shade to 
stream channels). 

• BMPs to minimize sedimentation and disturbance of riparian vegetation. 
• BMPs to reduce the risk of fire on the installations. 
• Minimal construction activities near riparian areas. 
• Environmental awareness training for military personnel. 

 
Additionally, Fort Lewis has conservation measures in place to minimize the effects of amphibious training 
on aquatic habitats near Solo Point: 
 
• Limit off-loading and deployment of floating bridge bays and support vessels at Solo Point between 

March 1 and June 30 to the existing boat ramp. 
• Do not deploy from the native beach, alter the native beach material at Solo Point, or drive on the native 

beach substrate between March 1 and June 30. 
• During the eight days of launch training activity scheduled between March and July of each year, limit 

nearshore activity to 3 hours each day. 
 
Finally, the following mitigation measure from the GTA EIS would mitigate for increased inputs to the 
WWTP associated with population increases under the proposed action. 
 
• Construct a new WWTP to mitigate the significant impact of the proposed action. The 2010 permit to be 

issued by the EPA for the existing WWTP will require compliance with more stringent effluent discharge 
limits, including the removal of biological oxygen demand and total suspended solids from 80% to 85% 
on a monthly average, and a reduction in the maximum daily concentration of chlorine in the effluent 
from 0.5 mg/L to 0.36 mg/L. The next permit to be issued in 2015 will further increase restrictions on 
effluent. The WWTP is already near the current permit effluent discharge levels and with the increased 
population from implementation of the proposed action, will not be able to meet the more restrictive 
permit limits. 

 
No additional conservation measures are necessary to minimize effects to EFH on and near Fort Lewis.  
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For YTC, the following additional conservation measures would help reduce the effects of the action and 
minimize transport of sediment into EFH. 
 
• Implement appropriate site rehabilitation (e.g., revegetation, restoration, erosion control, irrigation, and 

landscaping) following all construction related projects to provide the appropriate vegetative community 
or landscaping/xeriscaping (include irrigation if necessary) to protect soil resources. 

• Modify the YTC CNRMP to account for wind erosion, and implement requirements to include: 
evaluating high-use landing zones (e.g., ranges) to determine if site hardening is required to prevent 
excessive soil erosion at these sites; and install hover pads at helicopter landing zones where it is 
determined that hardening is appropriate to reduce the effects of wind erosion caused by rotor wash.  

• Implement erosion control measures to address sediment delivery to the Yakima and Columbia rivers 
following fire events. This includes measures to reestablish vegetation in upland and riparian areas, and 
installation of erosion control devices such as excelsior blankets, straw wattles, and rock structures to 
reduce channel scouring. 

• Restrict military training activities on recently restored sites, burned sites, and locations where mitigation 
measures were employed until restoration and resource rehabilitation measures for the site are successful. 

• Implement fire mitigation to reduce fire-related impacts to water bodies and riparian areas, as listed below 
(these measures are described in more detail in Section 5.2.3.6) 
o Establish wildland fire containment areas. 
o Establish fire exclusion areas. 
o Develop and maintain pre-incident plans for designated locations or activities. 
o Conduct periodic review and refinement of the Wildland Fire Risk Matrix. 
o Implement temporal constraints and other training restrictions during the high fire danger period (15 

May through 30 September). 
o Provide additional Range Inspectors. 
o Increase wildland fire staffing. 
o Provide wildland fire suppression equipment. 
o Continue aerial fire suppression capability. 
o Develop additional water resources for fire suppression. 
o Conduct firebreak update and maintenance. 
o Conduct site restoration for wildland fire impacts (efforts are estimated at 9,500 acres annually over 

the first 5 years and on 6,300 acres annually thereafter). 
o Continue to implement the Training Land Recovery Program. 

 
6.6 Determination of Effects 

The conservation measures presented in Section 6.5 will continue to prevent or minimize adverse effects from 
training to aquatic habitats on and near Fort Lewis and YTC. Additionally, construction of a new WWTP 
would mitigate for increased wastewater discharges associated with population increases. Therefore, proposed 
training activities would not result in a loss of freshwater, estuarine, or nearshore habitats valuable to 
salmonid and flatfish populations. 
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8.0 AGENCIES AND PERSONS CONSULTED 

8.1 Internal Coordination 

8.1.1 U.S. Department of the Army, Fort Lewis, Washington 

David Clouse, Wildlife Biologist 
Angela Johnson, Geographic Information System Analyst 
Jim Lynch, Ecologist 
Bill Van Hoesen, NEPA Specialist 
Todd Zuchowski, Ecologist 
 

8.1.2 Yakima Training Center, Directorate of Public Works, Environment and Natural 
Resources Division, Yakima, Washington  

Colin Leingang, Wildlife Biologist 
Pete Nissen, Ecologist and Land Restoration Specialist 
John Rohrbaugh, Information Systems Manager 
 

8.1.3 Stalmaster and Associates, Port Townsend, Washington 

Mark Stalmaster, Wildlife Biologist 
 

8.1.4 National Oceanographic and Atmospheric Administration National Marine Fisheries 
Service, Lacey, Washington 

Dan Guy, Branch Chief 
 

8.1.5 U.S. Fish and Wildlife Services, Lacey, Washington 

Tom McDowell, Manager, Branch of Federal Activities 
Mark Miller, Project Leader 
 

8.1.6 Washington State Department of Fish and Wildlife, Olympia, Washington 

Pat Chapman, Regulatory Species Coordinator 
Jason Kunz, Fish Biologist 
Jill Phillips. Fish Biologist 
 

8.1.7 Washington State Department of Fish and Wildlife, Wenatchee, Washington 

Szilvia Rideg, Ecologist 
Eric Anderson, Fisheries Biologist 
Jim Cummins, Fisheries Biologist 
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Acronyms and Abbreviations 





ACRONYMS AND ABBREVIATIONS 
 

ACUB Army Compatible Use Buffer 
AFB Air Force Base 
AGL Above Ground Level 
AH Attack Helicopter 
AIA Artillery Impact Area  
BA Biological Assessment 
BCT Brigade Combat Team 
BE Biological Evaluation 
BLM Bureau of Land Management 
BMP Best Management Practice 
BO Biological Opinion 
BOD Biological Oxygen Demand 
°C Degrees Celsius 
CAB Combat Aviation Brigade 
CFR Code of Federal Regulations 
CH Cargo Helicopter 
CIA Central Impact Area 
cm Centimeter 
CNRMP Cultural and Natural Resources Management  
 Plan 
CSS Combat Support Service 
CUA Controlled Use Area 
dbh Diameter at breast height 
DO Dissolved Oxygen 
DPS Distinct Population Segment 
EFH Essential Fish Habitat 
EIS Environmental Impact Statement 
ENRD Environment and Natural Resources Division 
EPA Environmental Protection Agency 
ESA Endangered Species Act 
ESMP Endangered Species Management Plan 
ESU Evolutionary Significant Unit 
°F Degrees Fahrenheit  
FR Federal Register 
ft/s Feet per second 
FY Fiscal Year 
GAAF Gray Army Airfield 
GIS Geographic Information 
 Systems 
GTA Grow the Army 

   ha Hectare 
HIMARS High Mobility Artillery Rocket System 
HMMWV High Mobility Multi-wheeled Vehicle 
INRMP Integrated Natural Resource Management Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 

km Kilometers 
LSR Late Successional Reserves 
LWD Large Woody Debris 
m Meter 
m/s Meters per second 
MH Medivac Helicopter 
MPMG Multi-purpose Machine Gun 
MPRC Multi-purpose Range Complex 
MPTR Multi-purpose Training Range 
MSA Magnuson-Stevens Fishery Conservation and 

Management Act  
MRF Modified Record Fire 
NEPA National Environmental Policy Act 
NMFS National Marine Fisheries Service 
NOAA National Oceanic and Atmospheric 

Administration  
NOE Nap-of-the-Earth 
NPDES National Pollution Discharge Elimination 

System 
NRCS Natural Resources Conservation Service 
ROD Record of Decision 
SBCT Stryker Brigade Combat Team 
SCWSSC South Central Washington Shrub-Steppe 

Collaborative 
SDZ Surface Danger Zone 
SFF Sniper Field Fire 
SHUAC Shoot House and Urban Assault Course 
SOP Standard Operation Procedure 
SPCCP Spill Prevention Control and Countermeasures 

Plan 
SWPPP Stormwater Pollution Prevention Plan 
TA Training Area 
UAV Unmanned aerial vehicle 
UH Utility Helicopter 
USC United States Code 
USDA United States Department of Agriculture 
USFWS U.S. Fish and Wildlife Service 
USGS United States Geological Survey 
VAH Vagabond Army Heliport 
WDFW Washington Department of Fish and Wildlife 
WRIA Water Resource Inventory Area 
WWTP Waste Water Treatment Plant 
YTC  Yakima Training Center 
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*FL Reg  420-5 
 
 

____________________________________________________________________________________
*This regulation supersedes FL Reg 420-5, 2 July 1998 

DEPARTMENT OF THE ARMY 
HEADQUARTERS, I CORPS AND FORT LEWIS 

Fort Lewis, Washington  98433-9500 
 

FL Regulation                                                                                        9 August 2004 
No. 420-5  

 
PROCEDURES FOR THE PROTECTION OF STATE AND FEDERALLY LISTED  

THREATENED, ENDANGERED, CANDIDATE SPECIES, SPECIES OF CONCERN, AND 
DESIGNATED CRITICAL HABITAT 

 
1.  PURPOSE.  To prescribe procedures to protect endangered, threatened, candidate 
species, species of concern, and the habitat components necessary to support their 
continued existence on Fort Lewis and sub-Installations. 
 
2.  APPLICABILITY. 
 
 a.  This regulation is applicable to all Active Duty and Reserve Component 
commands and units (including tenant organizations), civilian agencies, contractors, 
and individuals (military and civilian) living, visiting, or working at either Fort Lewis or 
Yakima Training Center (YTC), or other sub-Installations. 
 
 b.  Commanders at Fort Lewis sub-Installations may further supplement this 
regulation as appropriate, to include policies and procedures, which address specific 
sub-Installation conditions and conform to the Endangered Species Act of 1973, as 
amended.  Supplements to this regulation would require review by the Environmental 
and Natural Resources Division at Fort Lewis, Directorate of Environmental and 
Natural Resources at YTC, Director of Plans Training, Mobilization, and Security 
(DPTMS), and the Staff Judge Advocate Office (Civil Law Division) at Fort Lewis. 
 
3.  REFERENCES.  See Appendix A. 
 
4.  DEFINITIONS.  See Appendix B. 
 
5.  GENERAL.  Several threatened, endangered, and candidate species are known to 
exist on Fort Lewis and YTC (sub-Installation).  The Endangered Species Act of 1973, 
as amended (Citation in Appendix A), requires all Federal agencies, in consultation 
with, and with the assistance of the Secretaries of the Interior and Commerce, to 
ensure that their actions are not likely to jeopardize the continued existence of 
federally listed endangered or threatened species, or result in the destruction or 
adverse modification of critical habitat of such species.  In accordance with Section 7 
(c) of the Endangered Species Act, consultation with the U. S. Fish and Wildlife Service 
(USFWS) should be conducted early in the planning process to ensure that listed 
species and/or critical habitat are not adversely affected by proposed actions.  The 
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Army is required to work with other agencies in the formulation of proposed actions 
and alternatives, which have the potential to affect listed species or critical habitat.  
The impacts of ongoing military activities on listed species and/or designated critical 
habitat must be addressed through the Section 7 process.  Until the required Section 
7 consultation is completed, it is imperative that no irreversible commitment of 
resources are made that would preclude reasonable alternatives to avoid jeopardizing 
listed species or adversely modifying critical habitat.   
 
 a.  Failure to comply with the Endangered Species Act (Act) will delay or halt the 
ongoing or proposed activity and may result in substantial civil and criminal penalties, 
to include fines of up to $50,000, and imprisonment for not more than one year for 
any one violation. The Act also requires Federal agencies to utilize their resources in 
furtherance of the purposes of the Act by carrying out programs for the conservation of 
endangered and threatened species. Accordingly, Senior Mission Commanders and 
Adjutant(s) General will ensure that: 
 
  (1)  Actions that are federally authorized, funded, or carried out do not 
jeopardize the continued existence of federally listed endangered or threatened species, 
or result in the destruction or adverse modification of the habitat of such species, 
which has been determined through the consultation process to be critical. 
 
  (2)  Where applicable, an inventory of endangered and threatened species and 
their designated critical habitat on the Installation will be developed, and a program 
for monitoring the species status will be developed and implemented. 
 
  (3)  Consideration will be first given to species protected by both federal and 
state laws.  Proposed actions will be avoided which could result in adverse impacts to 
these species, or result in the need to list federal candidate species. 
 
  (4)  All cooperative plans, in accordance with the Sikes Act (Citation in Appendix 
A), for the conservation and development of fish and wildlife and other natural 
resources, will include endangered species management requirements where 
applicable. 
 
  (5)  Introduction or reintroduction of federally listed endangered and threatened 
species will be accomplished only after a thorough assessment has been conducted as 
to the feasibility and impacts of such proposals, and in concurrence with appropriate 
Federal and State agencies, Installation Management Agency (IMA) Northwest, and the 
U.S. Army Engineering and Housing Support Center.  Introduction or reintroduction 
proposals will be in accordance with the National Environmental Policy Act. 
 
 b.  Management plans will be developed for all federally listed species and critical 
habitat occurring on Fort Lewis and sub-Installations, as required by AR 200-3 
(Citation in Appendix A). 
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6.  RESPONSIBILITY.   
 
 a. The Senior Mission Commander has overall responsibility for management of 
the environmental and natural resources of Fort Lewis and Yakima Training Center.  
This responsibility is manifested through providing adequate financial and personnel 
support to carry out necessary programs for the protection and management of 
natural resources, to include listed species. 
 
 b. The Director of Public Works (DPW) is the staff director responsible for 
managing the natural resources on Fort Lewis.  These responsibilities include 
providing necessary financial and personnel support to protect and enhance habitat 
for listed species, and requiring a review by the Environmental and Natural Resources 
Division of all activities which have been identified as potentially affecting listed 
species. 
 
 c. The Environmental and Natural Resources Division (ENRD) of Public Works is 
the Installation environmental office under DPW responsible for the protection and 
enhancement of habitat for listed species on Fort Lewis.  The ENRD will coordinate 
and manage all aspects of Installation actions regarding the provisions of this 
regulation to include the following: inventory and manage species addressed in this 
regulation and the habitat considered essential for their continued existence on the 
Installation, assist Installation program managers and military trainers in assessing 
potential impacts to federally listed species, conduct consultation with the U.S. Fish 
and Wildlife Service as required by Section 7 of the Endangered Species Act of 1973, 
as amended, and serve as the point of contact for federal, state, and local government 
agencies in matters dealing with the management and protection of listed species 
occurring on the Installation. 
 
 d. The Environment and Natural Resources Division of Public Works YTC is the 
sub-Installation environmental office responsible for managing natural resources at 
YTC, which includes the protection and enhancement of habitat for listed species.  
These responsibilities involve providing necessary financial and personnel support to 
protect and enhance habitat for listed species, and includes the review by the YTC 
ENRD of all activities identified as potentially affecting listed species.  The YTC ENRD 
will coordinate and manage all aspects of sub-Installation actions regarding the 
provisions of this regulation to include the following: inventory and manage listed 
species and the habitat considered essential for their continued existence on the sub-
Installation, assist sub-Installation program managers and military trainers in 
assessing potential impacts to federally listed species, conduct consultation with the 
U.S. Fish and Wildlife Service as required by Section 7 of the Endangered Species Act 
of 1973, as amended, and serve as the point of contact for federal, state, and local 
government agencies in matters dealing with the management and protection of listed 
species occurring on the sub-Installation. 
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 e. Unit Commanders and Activity Directors are responsible for conducting their 
activities in accordance with the procedures set forth in this regulation. 
 f. The office of the Staff Judge Advocate (SJA), Civil Law Division, will provide legal 
advice and assistance to the Command and ENRD in the interpretation of laws and 
regulations pertaining to the management and protection of federally listed species, to 
ensure legal and regulatory compliance, and prevent Army liability. 
 
7. PROCEDURES.  The following sections prescribe measures to be implemented for 
the protection of listed species and the habitat necessary to support their continued 
existence on Fort Lewis and sub-Installations. 
 
8. THREATENED/ENDANGERED AND CANDIDATE SPECIES AT FORT LEWIS.  Fort 
Lewis provides habitat for five federally listed species and six species identified as 
candidate or species of concern.  The Fort Lewis species, discussed in this regulation, 
include:  Bald Eagle (Haliaeetus leucocephalus), federal status-threatened, state status-
threatened; Water Howellia (Howellia aquatilis), federal status–threatened, state status-
endangered; Northern Spotted Owl (Strix occidentalis caurina)/Designated Critical 
Habitat, federal status–threatened, state status-endangered; Chinook Salmon 
(Oncorhynchus tshawytscha), federal status–threatened, state status–candidate; Bull 
Trout (Salvelinus confluentus), federal status–threatened, state status-candidate;. 
Mardon Skipper (Polites mardon), federal status–candidate, state status–endangered; 
Taylor’s Checkerspot (Euphydryas editha taylori), federal status–candidate, state 
status–candidate; Streaked Horned Lark (Eremophila alpestris strigata), federal status–
candidate, state status–candidate; Mazama Pocket Gopher (Thomomys mazama), 
federal status–candidate, state status–candidate; Western Gray Squirrel (Sciurus 
griseus griseus), federal status–species of concern, state status–threatened; and White–
Topped Aster (Aster curtus), federal status–species of concern, state status–sensitive.  
The following measures provide for the protection of the species and their habitats. 
 
 a. Fort Lewis provides habitat for both nesting and wintering populations of Bald 
Eagles.  The Recovery Plan, developed by the USFWS for the bald eagle (Citation in 
Appendix A), provides guidelines for the protection of this species, and the habitat 
elements essential for its continued existence.  The plan recognizes a primary) and 
secondary zone (400- and 800-meter respectively) around nest sites and communal 
night roosts, which require specific protection measures to avoid adverse impacts to 
eagles. 
 
 (1)  Nesting Bald Eagles.  The bald eagle nesting period at Fort Lewis extends 
from 1 December to 31 August.  The following general measures have been 
implemented to protect nesting bald eagles on the Installation, and apply to both 
primary and secondary zones around nest sites, unless otherwise specified in nest 
specific measures (Table 1). 
 
 (a)  Major land uses such as construction of buildings, roads, power lines, and 
trails shall be avoided. 
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 (b)  No timber harvest shall occur within the primary zone unless designed to 
enhance stand characteristics for the benefit of nesting eagles (e.g., to assure the 
dominance of the nest tree).  There shall be no cutting in the primary zone without a 
nest site management plan. 
 
 (c)  Use of toxic chemicals, which adversely affect eagles, shall be prohibited on 
the Installation.  These include dichlorodiphenyl trichloroethane (DDT) and other 
persistent organo-chlorine pesticides, polychlorinatedbiphenyls (PCBs), mercury, 
2,4,5-Trichlorophenoxyacetic acid (2,4,5-T), and other substances containing tetra 
chlorodibenzo-p-dioxin (TCDD). 
 
 (d)  No bivouacs are allowed in the primary zone during the nesting period (see 
Table 1 for Halverson nest exception). 
 
 (e)  Military training activities within the primary zone will be avoided during the 
nesting period.  Overflight restrictions are nest specific (Table 1). 
 
 (f)  Blasting, use of firearms, and recreational activities shall be avoided during 
the nesting period. 
 
 (g)  Use of pyrotechnics shall be prohibited from 1 June to 31 October to reduce 
the possibility of fires. 

 
Table 1: Nest Specific Restrictions 

 
Nest Name 

 
Grid 

Coordinate 

 
Restrictions* 

American Lake North 3270-2060 Aircraft will fly no lower than 365 meters 
(1,200 feet) MSL over an area extending 
400 meters (1,312 feet) in radius from 
the nest site.  Boat landing is prohibited 
on Picnic Point.  A no wake zone has 
been established, and will be delineated 
by buoys in the vicinity of Picnic Point 
(GC 3230-2010). 

American Lake South 3175-1830  
 
(Alternate 
Nest Site 
3225-1805) 

Aircraft will fly no lower than 365 meters 
(1,200 feet) MSL over an area extending 
400 meters (1,312 feet) in radius from 
the nest sites.  A no wake zone has been 
established, and is delineated by buoys 
in the southern portion of American 
Lake.  

American Lake West 3200-1940 Aircraft will fly no lower than 365 meters 
(1,200 feet) MSL over an area extending 
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Nest Name 

 
Grid 

Coordinate 

 
Restrictions* 

400 meters (1,312 feet) in radius from 
the nest sites. 

Nisqually Bluff 2435-1030 Maintain overflight scenario in place at 
the time of initial nest establishment 
[Flights no lower than 91 meters at 
ground level (AGL) within a 400 meter 
radius of nest]. 

Nisqually River 2540-0720 Aircraft will fly no lower than 365 meters 
(1,200 feet) MSL over an area extending 
400 meters (1,312 feet) in radius from 
nest site. 

Spanaway Marsh 4130-1570 Any changes in the approach zone to 
McChord Air Force Base within a 400-
meter radius of the nest site will require 
consultation with the U.S. Fish and 
Wildlife Service.  Recreational activities 
are prohibited in training area nine, 
north of grid line 15 from 1 December to 
31 August. 

Johnson Marsh 3890-1080 Aircraft will fly no lower than 365 meters 
(1,200 feet) MSL over an area extending 
400 meters (1,312 feet) in radius from 
the nest sites.   

Halverson Marsh 6950-4950 Bivouacking within 400 meters of this 
nest site will be prohibited on the west 
side of the Burlington Northern Railroad 
tracks, but will be allowed on the east 
side of the railroad tracks.  This 
exception to the standard restriction is 
implemented due to the fact that 
bivouacking was occurring in the area 
east of the railroad tracks when the 
eagles established this nesting territory. 
 Aircraft will fly no lower than 365 
meters (1,200 feet) MSL over an area 
extending 400 meters (1,312 feet) in 
radius from nest site.  

*Restrictions pertain to critical nesting period 1 December to 31 August. 
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 (2)  Wintering Bald Eagles: Wintering habitat on Fort Lewis is represented by 
communal night roosts and primary foraging areas. 
 
 (a) There are six identified communal night roosts located on the Installation 
(Table 2).  Protection measures for night roosts will be limited to an area within 400 
meters of roosts or 800 meters where eagles have line of sight vision, and will be in 
effect during the wintering bald eagle period (1 December to 31 March).  Specific 
measures include: no blasting, demolition, or use of firearms (the exception to this is 
the Muck Creek roost located within the Artillery and South Impact Areas); prohibit 
bivouacking and recreational activities (camping and picnicking); exclude logging, 
construction, habitat improvement, and other activities with permanent negative 
effects on the environment.   
 
 (b) If consultation with the USFWS results in a beneficial or no adverse effect 
determination, these types of activities may proceed outside of the eagle use period. 

 
Table 2: Bald Eagle Communal Night Roost on Fort Lewis 

 
Name of Communal 

 Night Roost 
Training Area Grid Coordinates 

Muck Creek Artillery Impact Area 3100-0550 
Carter Woods 3 S 2490-0790 
Cabin Creek 3 S 2630-0615 
Riverbend 3 S 2580-0625 
Yelm 18 2940-0180 
Bluff 18 2945-0280 

 
 (c) Primary foraging areas on Fort Lewis are located along portions of Muck 
Creek and the Nisqually River, within the following specific protection zones: 
Protection Zone One: A 1,000 meter (3,280 foot) corridor along the Nisqually River 
between grid line 040 and 090 (from the mouth of Muck Creek to the Clear Creek 
Hatchery).  This corridor will include 500 meters (1,640 feet) on each side of the river; 
and Protection Zone Two: A 1,000-meter (3,280 foot) corridor along Muck Creek from 
the mouth of the creek to grid line 32 (east slope of Harden Hill).  This corridor will 
include 500 meters (1,640 feet) on each side of the creek. 
 
 (d) Activities occurring within protection zones one and two that have a 

permanent effect on the environment (vegetation removal, construction, logging, etc.), 
will require review and approval by ENRD.  No aircraft will fly lower than 1,300 feet 
(MSL), within protection zone two, during the primary foraging period from 1 
December to 31 March. 
 
 b. Several wetlands on the Installation either contain suitable habitat for Water 
Howellia, or have confirmed populations.  Due to the specific habitat requirements of 
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water howellia, minor changes in wetland substrates, vegetation communities, or 
hydrology could have detrimental effects to this species.  Major activities typically 
occurring on the Installation that could impact this species include: construction, 
forest management, wetland management, storm water discharge, and vehicular 
traffic.  General measures to protect water howellia populations on Fort Lewis include: 
 
 (1)  Construction Activities:  All construction activities require review by ENRD 
for analysis of potential effects to listed species.  Any projects, identified as having 
possible impacts to populations of water howellia or potential habitat, will require 
consultation with the USFWS. 
 
 (2)  Forest Management Activities: Forest management activities, within the area 

of influence for wetlands containing water howellia or potential habitat, will be 
analyzed for possible impacts.  The area of influence is defined as that portion of the 
landscape that serves as the drainage basin for a particular wetland.  Forest 
management actions identified as having adverse impacts to water howellia 
populations or potential habitat will be avoided. 
 
 (3)  Wetland Management Activities: Habitat enhancement projects within 
wetlands will be analyzed for impacts to existing populations of water howellia and 
potential habitat.  Projects identified as having an adverse impact to either, will be 
avoided. 
 
 (4)  Vehicular Traffic:  Vehicles not traveling on established roads in the vicinity 
of wetlands can cause significant siltation to wetlands, resulting in adverse impacts to 
existing populations of water howellia or adverse modification to potential habitat.  The 
section of Fort Lewis Regulation 200-1 (Citation in Appendix A) restricting vehicular 
traffic within 50 meters of wetlands and streams to established roads, and not allowing 
other ground disturbing activities within the 50-meter buffer zone, will provide 
adequate protection to populations of water howellia and potential habitat.  Fort Lewis 
Regulation 350-33 (Citation in Appendix A) provides additional protection for this 
species by restricting recreational vehicular traffic to established roads. 
 
 (5)  Recreational activities identified as having an adverse impact to water 
howellia populations will be restricted as needed on a case-by-case basis. 
 
 c. The northern spotted owl (Strix occidentalis caurina) is a federally threatened 
species.  In 1992, approximately 52,000 acres of forested habitat on Fort Lewis was 
designated critical habitat for the northern spotted owl, as depicted on the 
Environmental Coordination Map (Citation in Appendix A).  Activities affecting the 
forest structure (e.g., vegetation removal and ground disturbance) within designated 
critical habitat and not addressed in previous consultations with the USFWS, will 
require analysis by ENRD.  Any actions identified as affecting designated critical 
habitat will require consultation with the USFWS. 
 



9 August 2004                                                                                         FL Reg 420-5 
 
 

 9

 d. Chinook Salmon and Bull Trout reside and spawn in the Nisqually River, but do 
not occur within streams on the Installation.  Restrictions on ground disturbing 
activities within 50 meters of all bodies of water on the Installation afford adequate 
protection for the Nisqually River in regards to water quality and potential impacts to 
Chinook salmon or bull trout.  There is one authorized crossing site on the Nisqually 
River occasionally used during military training exercises.  Timing of river crossings is 
adjusted to avoid spawning activities within the river, providing adequate protection 
for both species.  Proposed river crossing activities will require review and approval 
from ENRD.  Consultation with NOAA Fisheries, concerning the military use of Solo 
Point, resulted in the following restrictions regarding the use of the Solo Point boat 
ramp and adjacent shoreline: 
 
 (1)  Off-loading and deployment of floating bridge bays between 1 March and 30 
June of each year should be limited to the existing boat ramp at Solo Point.  
Deployment from the native beach, or alterations to the native beach material should 
not be allowed. 
 
 (2)  Off-loading and deployment of all support vessels between 1 March and 30 

June of each year should be limited to the existing boat ramp at Solo Point. 
 
 (3)  No more than three hours of near shore activity should occur on each of the 
eight days of launch activity training scheduled between March and July of each year.  
(Per the Department of the Army letters to NOAA Fisheries dated February 4 and 
February 9, 1999.) 
 
 (4)  No vehicles should drive on the native beach substrate between 1 March 
and 30 June of each year. 
 
 e.  Off-road vehicle traffic and ground disturbing activities represent the most 
significant potential impacts from military training to the Mardon Skipper butterfly, 
both from direct mortality and habitat degradation.  Training activities involving off-
road vehicular traffic and ground disturbing activities within a significant portion of the 
prairie ecosystem on Fort Lewis is prohibited.  This policy is enforced within Johnson 
Prairie (279 acres), Upper and Lower Weir Prairies (1,372 acres), and by default is 
followed over a majority of the Artillery Impact Area (91st Division Prairie 6,960 acres) 
due to hazards associated with unexploded ordinance.  Currently, the only remaining 
population of this species on the Installation occurs in the Artillery Impact Area (AIA), 
and by default is protected from most off-road training activities.  Occasionally, 
specialized training events require limited off-road maneuvers within the AIA, but these 
actions will be assessed and adjusted to avoid impacts to populations of this species.  
Any re-introduction of this species on Fort Lewis would occur in areas currently 
afforded protection from off-road vehicle traffic and other ground disturbing activities.  
Recreational activities, identified as having an adverse impact to mardon skipper 
populations, will be restricted as necessary on a case-by-case basis. 
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 f.  Off-road vehicle traffic and ground disturbing activities represent the most 
significant potential impacts from military training to the Taylor's Checkerspot 
butterfly, both from direct mortality and habitat degradation.  Training activities 
including off-road vehicular traffic and ground disturbing activities within a significant 
portion of the prairie ecosystem on Fort Lewis is prohibited.  This policy is enforced 
within Johnson Prairie (279 acres), Upper and Lower Weir Prairies (1,372 acres), and by 
default is followed over a majority of the Artillery Impact Area (91st Division Prairie 
6,960 acres) due to hazards associated with unexploded ordinance.  Currently, the only 
remaining population of this species on the Installation occurs in the AIA, and by 
default is protected from most off-road training activities.  Occasionally, specialized 
training events require limited off-road maneuvers within the AIA, but these actions will 
be assessed and adjusted to avoid impacts to populations of this species.  Any re-
introduction of this species on Fort Lewis would occur in areas currently afforded 
protection from off-road vehicle traffic and other ground disturbing activities. 
Recreational activities, identified as having an adverse impact to Taylor’s checkerspot 
populations, will be restricted as necessary on a case-by-case basis. 
 
 g.  The Streaked Horned Lark utilizes prairies and open grassland habitat on the 
Installation.  It is a ground nesting bird that is closely associated with prairie habitat 
or areas that mimic native prairie habitat conditions, which include airfields and areas 
maintained for sporting events.  Currently the only nesting populations occur at 
Training Area (T.A.) 14 (within the prairie habitat east of Pacemaker Airstrip), Artillery 
Impact Area (AIA), and Gray Army Airfield.  The following restrictions are imposed 
during the primary nesting period (15 April to15 July) to help avoid direct mortality 
and nest failure:  
 
 (1)  Mowing restrictions are imposed on areas identified as being used by 
streaked horned larks for nesting habitat within the boundary of Gray Army Airfield.  
These restrictions are only imposed during the primary nesting period.  If at any time 
during the nesting period vegetation height poses a safety concern to aviation 
activities, remedial actions will occur to include mowing.  Any remedial actions 
occurring during the nesting period will be coordinated with ENRD to help assure 
minimal effects to nesting birds.   
 
 (2)  No recreational activities are allowed in T.A.14 during the primary nesting 
period. 
 
 (3)  Military training activities, within areas occupied by nesting birds, will be 
reviewed by Range Control and ENRD.  Impact analysis will be conducted by ENRD 
and adjustments to training activities will be implemented as necessary to minimize 
impacts to nesting birds. 
 
 (4)  Recreational activities, identified as having an adverse impact to streaked 
horned lark populations, will be restricted as necessary on a case-by-case basis. 
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 h. The Manzama Pocket Gopher occurs in prairie and oak woodland habitat on the 
Installation.  Activities that cause severe soil compaction represent the most 
significant potential impact to this species.  Repeated traversing by heavy equipment, 
over the same area, usually causes the ground to be compacted to the point where it 
can no longer support populations of pocket gophers.  The other major impact from 
training activities, that could directly and indirectly impact pocket gopher populations, 
is major digging exercises.  This can result in individuals being killed during the 
digging activity.  The re-distribution of soil layers may render the site un-inhabitable 
for pocket gophers.  Training activities including off-road vehicular traffic and ground 
disturbing activities within a significant portion of the prairie ecosystem on Fort Lewis 
is prohibited.  This policy is enforced within Johnson Prairie (279 acres), Upper and 
Lower Weir Prairies (1,372 acres), and by default is followed over a majority of the 
Artillery Impact Area (91st Division Prairie 6,960 acres) due to hazards associated with 
unexploded ordinance.  These restrictions protect the major populations of this species 
on Fort Lewis.  Recreational activities, identified as having an adverse impact to 
Mazama pocket gopher populations, will be restricted as necessary on a case-by-case 
basis. 
 
 i. The Western Gray Squirrel is closely associated with oak woodland habitat on 
the Installation and typically resides in or near oak stands occurring in forested areas 
or prairie edges.  Direct mortality from civilian and military vehicular traffic is one of 
the most significant impacts to this species on the Installation.  The section of East 
Gate road between the East Gate Guard station and Highway 507 has historically been 
the area exhibiting the highest mortality of western gray squirrels caused by vehicle 
traffic.  Warning signs will be placed at appropriate locations within this section of 
East Gate road, raising the awareness of drivers as to the presence of a rare species in 
an effort to reduce future mortality of this species from vehicular traffic. Recreational 
activities identified as having an adverse impact to western gray squirrel populations 
will be restricted as necessary on a case-by-case basis. 
 
 j. White-topped Aster is a small (4 – 12 inches tall) one stalked perennial; usually 
with a single compact cluster of heads with nearly rayless, plain flowers which are 
identifiable from late August through October.  This species is found in and around 
prairies of Pierce and Thurston Counties.  Currently no digging, track vehicle use, or 
other ground disturbance is allowed within Johnson and Weir Prairies in an effort to 
protect populations of this species. 
 
9. THREATENED/ENDANGERED AND CANDIDATE SPECIES AT YAKIMA TRAINING 
CENTER.  Yakima Training Center provides habitat for one federally listed species and 
eleven species as having either State status or other Federal designation.  The Yakima 
Training Center species, discussed in this regulation, include: Bald Eagle (Haliaeetus 
leucocephalus), federal status-threatened, state status-threatened; Golden Eagle 
(Aquila chrysaetos), federal status-none, state status–candidate; Sage Grouse 
(Centrocercus urophasianus), federal status-candidate, state status–threatened; 
Ferruginous Hawk (Buteo regalis), federal status-species of concern, state status–
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threatened; Burrowing Owl (Athene cunicularia), federal status-none, states status–
candidate; Columbia Milk-vetch (Astragalus columbianus), federal status-none, state 
status–threatened; Basalt Daisy (Erigeron basalticus), federal status-candidate, state 
status–threatened; Dwarf Evening Primrose (Camissonia pygmaea), federal status-
none, state status–threatened; Hoover’s Desert Parsley (Lomatium tuberosum), federal 
status-none, state status–threatened; Hoover’s Tauschia (Tauschia hooveri), federal 
status-none, state status-threatened; Kalm’s Lobelia (Lobelia kalmii), federal status-
none, state status–endangered; and White Eatonella (Eatonella nivia),  federal status–
none, state status–threatened. (Note:  All grid coordinate locations are derived from the 
Yakima Training Center Special Map Series V791S, Edition 4 (Citation in Appendix A) 
and range control should be contacted for site-specific restrictions.) 
 
 a. The Bald Eagle is a winter resident at the YTC.  It utilizes the Columbia River 
and the sub-Installation’s eastern boundary for foraging.  Four known roost sites on 
the sub-Installation are used for diurnal and nocturnal roosting: Borden Springs 
(KB720795), Lower Hanson Creek (GG254856), Middle Hanson Creek (GG235864), 
and Upper Hanson Creek (GG201871).  The following table summarizes restrictions in 
place to avoid adverse impacts to this species.  

 
Table 3: Bald Eagle Restrictions at YTC 

 
Type of 
Restriction Location Time Period Restriction 

Flight Hanson Creek 
Route: Between 
coordinates GG 
190875 and 
GG280842 

8 December 
to 24 March 

Minimum flight level of 300 AGL 
(above ground level). 
Maintain a 1 km buffer to the north 
and south of Hanson Creek road, 
with traffic moving west remaining 1 
km north of Hanson Creek road. The 
flight route will continue to support 
two-way traffic. 

 
Flight 

 
Columbia River 
Route: Between 
coordinates 
KB830 and 
KB690 

 
8 December 
to 24 March 

 
The flight route will support one-way 
traffic. Access will be coordinated by 
the Rattlesnake Flight Following 
Facility. No minimum flight level.  
Flights must maintain a 1 km buffer 
to the west of the railroad right-of-
way along the Columbia River. 

River 
Crossing 

Priest Rapids 
Reservoir 

8 December 
to 24 March 

No river crossing exercises during 
this time frame. 

Vehicle Hanson Creek 
riparian zones  

Year-Round No off road vehicle traffic. 

Vehicle Siber staked 
roost trees. 

Year-Round No vehicle traffic within the enclosed 
area. 
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Vehicle Hanson Creek 
road 

8 December 
to 24 March 

Traffic along Hanson Creek road is 
significantly curtailed between 1500 
and 0900 hours, between coordinates 
GG180875 and GG280842.  
Coordination and prior approval by 
ENRD and Range Control is required 
to use this road during this time 
period. 

 
 b.  The Golden Eagle is a year-round resident of the sub-Installation.  Four historic 
nest sites have been identified on YTC.  Golden eagles require isolation from human 
activity during the nesting season, February through June.  The species builds its 
nests on cliffs on the sub-Installation.  Military maneuver restrictions (Contact Range 
Control for site-specific information) include: a 500-meter buffer is maintained 
between all military activities and all nest sites, a minimum of 300 feet AGL for all 
over-flights of the nest sites, and no air traffic is allowed below the rim of Selah 
Canyon between Badger Pocket Road (GG039731) and the I-82 bridge (FG958740). 
 
 c.  The Sage Grouse is a year-round resident.  Several active leks have been 
documented on the sub-Installation. A lek is an area where males compete with other 
males to breed with the female sage grouse. Sage grouse begin using leks daily in early 
February.  Their numbers increase through March with peak lek attendance occurring 
in April. Habitat surrounding lek sites is used during and after the lekking season for 
feeding, nesting, and raising young. Two habitat components needed by sage grouse 
are protected from military disturbance at YTC: lek sites and nest/brood rearing areas 
as presented in the Yakima Training Center Sage Grouse Management Plan (Citation 
in Appendix A). 
 
 (1)  Lek site protection (Contact Range Control for site-specific information):  
 
 (a)  Seasonal restrictions of military training activities and other land use 
practices are in place between 1 March and 15 May within a 1 km radius of each 
designated lek.  These restrictions are enforced daily between 2400 and 0900 hours.  
Lek surveys by YTC ENRD staff begin 1 February.  If surveys reveal sage grouse are 
attending leks prior to 1 March, the restriction date is changed to correspond with the 
earlier date.  During this period, access to ranges is restricted to Main Supply Routes 
(MSR’s) and designated roads to ranges. 
 
 (b)  Over-flights by aircraft, within a 1 km radius of leks, are prohibited during 
the period of 1 March through 15 May between 2400 and 0900 hours.  Again, earlier 
seasonal restrictions may apply if lek attendance occurs before 1 March.   
 
 (2)  Nest and brood rearing habitat protection (Contact Range Control for site-
specific information): 
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 (a)  All off-road military activities are prohibited between 1 March and 15 June 
(24 hours a day) within the sage grouse protection areas.  Exceptions within these 
areas include the following existing Firing Ranges: 4, 5, 10, 10Z, 16, 26, and 55.  
Vehicle travel is limited to MSR’s and/or designated roads to the above Firing Ranges. 
 
 (b)  Bivouacs are not permitted at any time of the year in the sage grouse 
protection area. 
 
 (C)  Excavations are only permitted in the protection area on existing firebreaks.  
All excavations within the sage grouse protection areas are coordinated through YTC 
ENRD, and carried out in accordance with the YTC dig permit process. 
 
 d.  The Ferruginous Hawk breeds and raises young in the western U.S., and 
winters in the southwestern U.S. and Mexico.  Sixteen historic nest sites have been 
identified at YTC.  In Washington, most ferruginous hawk nests are built on top of 
rocks, cliffs, and trees and most occur in rock outcroppings.  The nesting season is 
between 1 March and 31 July.  Ferruginous hawks are sensitive to human 
disturbance and require isolation from military activity during the nesting season.  
When an active nest is detected the following restrictions are enforced: 
 
 (1)  No military activity within 500 meters of the site. 
 
 (2)  An over-flight minimum of 1,000 feet AGL of all active nests. 
 
 e.  Burrowing Owls use abandoned mammal burrows for nesting.  Fifteen historic 
burrow nests have been documented on YTC.  The nesting season for this species 
occurs between March and July.  All known active burrowing owl nest sites are 
protected from vehicle maneuvers by siber stakes.   
 
 f.  Columbia Milk-vetch is only found within a 100 sq. mile area along the west side 
of the Columbia River in the Priest Rapids area in Kittitas, Yakima, and Benton 
counties, Washington.  This species is a low, sprawling plant with white flowers and 
reddish stems.  The species has been found at over 16 locations on YTC, with the 
majority occurring in the eastern region.  Designated sensitive plant sites are protected 
through siber staking.   
 
 g.  Basalt Daisy is a perennial plant that grows up to four inches tall.  It has lobed 
leaves and numerous (20-30) light lavender to white ray flowers.  This species is 
identifiable from May to mid-October.  It is found at YTC on the south side of Selah 
Creek (Selah Cliffs).  Designated sensitive plant sites are protected through siber 
staking.  
 
 h.  Dwarf Evening-Primrose is an annual with small white flowers.  The leaves are 
lance shaped to oval, and are sometimes slightly toothed.  The one population known 
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i. Hoover's Desert Parsley is a perennial that grows from a tuber-Iike root. The
leaves are grayish-green and the flowers are typically light purple, sometimes yellow.
Three populations are known to occur on YTC. Designated sensitive plant sites are
protected through siber staking.

j. Hoover's Tauschia is a low growing perennial with white flowers and few leaves
that are divided into linear segments. The species is found in areas of bare rocks and
gravel with little soil present. Eight main populations are known to occur on YTC.
Designated sensitive plant sites are protected through siber staking.

k. Kalm 's Lobelia is a perennial herb with stems that are sometimes branched and
reach up to 24 inches in length. The 4 to 15 leaves are borne on the stem and are
narrow. The flowers are mostly blue with a white or white and yellow eye, but may be
entirely white. One population is known extant on YTC at Borden Springs.
Designated sensitive plant sites are protected through siber staking.

I. White Eatonella occurs on poorly developed soils in dry, sandy or volcanic
desert areas between 763 and 1,900 meters in elevation. Sites that support the taxon
are rather sparsely vegetated, usually with no apparent cryptogram layer. YTC
supports 21 acres of this species predominantly on slopes ranging 18 to 45 percent.
Designated sensitive plant sites are protected through siber staking.

m. YTC is within the range of three sensitive salmonid species that include the
Upper Columbia Spring Chinook Salmon (Oncorhynchus tshawytscha) -federally
endangered, Upper Columbia Steelhead Trout (Oncorhynchus mykiss) -federally
endangered, and Mid-Columbia Steelhead Trout -federally threatened. In addition,
the Columbia River Bull Trout (Salvelinus conjluentus) is listed as a federally
threatened species. Currently, protection measures in place for riparian areas on YTC
provide direct protection for these species, and protect habitat that may be occupied
on YTC.

(AFZH-PWE,967-3474)

DISTRIBUTION:

A,B,C,D
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APPENDIX A 
 

REFERENCES 
 

AR 200-3 (Natural Resources-Land, Forest and Wildlife Management) 28 February 
1995 
 
FL Reg 200-1 (Environmental Protection and Enhancement) 1 February 2002 
 
FL Reg 350-30 (Fort Lewis Range Regulations) 29 March 2000 
 
Conservation Agreement Western Sage Grouse (Centrocercus urophasianus phaios), 
1992 and 1994 
 
Endangered Species Act (ESA) as amended 1973 
 
Fort Lewis Endangered Species Management Plan for Bald Eagles, 2000 
 
Fort Lewis Endangered Species Management Plan for Northern Spotted Owl, 
October 2000 
 
Fort Lewis Endangered Species Management Plan for Water Howellia, 2000 
 
Based on Fort Lewis Special Edition, 4 Series V791S (Environmental Coordination 
Map) 2004 
 
Sikes Act 16 USC 670, 18 November 1997 
 
U.S. Fish and Wildlife Service (Recovery Plan for the Pacific Bald Eagle) 1986 
 
Based on YTC Special Series V791S, Edition 4-DMA (Yakima Training Center 
Environmental Coordination Map) 2000 
 
Yakima Training Center Sage Grouse Management Plan, June 1998 
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APPENDIX B 
 

DEFINITIONS 
 

Federal Candidate 
A plant or animal taxa, native to the U.S., being considered for possible addition to the 
"List of Endangered and Threatened Wildlife and Plants". 
 
Federal Endangered 
A species on the brink of extinction throughout all, or a significant portion, of its 
range. 
 
Federal Species of Concern 
A species, whose conservation standing is of concern to the USFWS, but status 
information is still needed. 
 
Federal Threatened 
A species that is likely to become endangered within the foreseeable future. 
 
Critical Habitat 
Areas of land, water, and airspace, occupied by the species at the time of its listing, 
that are required for its normal needs and survival. 
 
Land Bank Zone 
Areas managed for significant and sensitive natural and/or cultural resources.  Most 
forms of training, including all tracked and wheeled vehicle use are prohibited. 
 
Primary Buffer Zone 
This is the most critical area immediately around bald eagle nests and communal 
night roosts (400 meter radius from nests and roosts). 
 
Secondary Buffer Zone 
The purpose of this zone is to further minimize disturbance to bald eagle nest sites 
and communal night roosts (800 meter radius from nests and roosts). 
 
Siber (Seibert) Stake 
A stake, with bands of white, red, and yellow coloration that designates areas limited 
to non-destructive activities.  
 
State Listed Species 
Species listed by Washington State Department of Fish and Wildlife as requiring 
special status designation due to declining populations.  Federal agencies are not 
required to abide by restrictions associated with state listed species.    
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State Candidate 
Species that the Washington State Department of Fish and Wildlife will review for 
possible listing as State Endangered, Threatened, or Sensitive. 
 
State Endangered 
Any species, native to the state of Washington that is seriously threatened with 
extinction throughout all or a significant portion, of its range within the state. 
 
State Sensitive 
Any species, native to the state of Washington, that is vulnerable or declining, and is 
likely to become endangered or threatened throughout a significant portion of its range 
within the state without cooperative management or removal of threats. 
 
State Threatened 
Any species, native to the state of Washington, that is likely to become an endangered 
species within the foreseeable future throughout a significant portion of its range 
within the state without cooperative management or removal of threats. 



 

 

 
Appendix C 

 
Species Lists from U.S. Fish and Wildlife Service and National 

Marine Fisheries Service 





LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND 
CRITICAL HABITAT; CANDIDATE SPECIES; AND SPECIES OF CONCERN  

IN PIERCE COUNTY 
AS PREPARED BY  

THE U.S. FISH AND WILDLIFE SERVICE 
WESTERN WASHINGTON FISH AND WILDLIFE OFFICE 

  
(Revised November 1, 2007) 

  
LISTED 
  
Bull trout (Salvelinus confluentus)  
  
Canada lynx (Lynx canadensis)  
  
Gray wolf (Canis lupus)  
  
Grizzly bear (Ursus arctos = U. a. horribilis)  
  
Marbled murrelet (Brachyramphus marmoratus)  
  
Northern spotted owl (Strix occidentalis caurina)  
  
Major concerns that should be addressed in your Biological Assessment of project 
impacts to listed species include: 
  

1.         Level of use of the project area by listed species. 
  

2.         Effect of the project on listed species' primary food stocks, prey species, 
and foraging areas in all areas influenced by the project. 

  
 

3.         Impacts from project activities and implementation (e.g., increased noise 
levels, increased human activity and/or access, loss or degradation of 
habitat) that may result in disturbance to listed species and/or their 
avoidance of the project area. 

  
  
Arenaria paludicola (marsh sandwort) [historic] 
  
Castilleja levisecta (golden paintbrush) [historic] 
  
Howellia aquatilis (water howellia)  
  
Major concerns that should be addressed in your Biological Assessment of project 
impacts to listed plant species include: 



  
1.         Distribution of taxon in project vicinity. 

  
2.         Disturbance (trampling, uprooting, collecting, etc.) of individual plants and 

loss of habitat. 
  

3.         Changes in hydrology where taxon is found. 
  
  
DESIGNATED 
  
Critical habitat for bull trout  
  
Critical habitat for the marbled murrelet  
  
Critical habitat for the northern spotted owl  
  
  
PROPOSED 
  
None 
  
  
CANDIDATE 
  
Mardon skipper (Polites mardon) 
(Roy Prairie and Tacoma) Mazama pocket gopher (Thomomys mazama ssp. glacialis 

and tacomensis [historic]) 
Oregon spotted frog (Rana pretiosa) 
Streaked horned lark (Eremophila alpestris strigata) 
Taylor’s checkerspot (Euphydryas editha taylori) 
Yellow-billed cuckoo (Coccyzus americanus) 
  
 
  
SPECIES OF CONCERN 
  
Bald eagle (Haliaeetus leucocephalus) 
California wolverine (Gulo gulo luteus) 
Cascades frog (Rana cascadae) 
Fender's soliperlan stonefly (Soliperla fenderi) 
Larch Mountain salamander (Plethodon larselli) 
Long-eared myotis (Myotis evotis) 
Long-legged myotis (Myotis volans) 
Northern goshawk (Accipiter gentilis) 
Northern sea otter (Enhydra lutris kenyoni) 



Northwestern pond turtle (Emys (= Clemmys) marmorata marmorata) 
Olive-sided flycatcher (Contopus cooperi) 
Oregon vesper sparrow (Pooectetes gramineus affinis) 
Pacific lamprey (Lampetra tridentata) 
Pacific Townsend=s big-eared bat (Corynorhinus townsendii townsendii) 
Peregrine falcon (Falco peregrinus) 
River lamprey (Lampetra ayresi) 
Slender-billed white-breasted nuthatch (Sitta carolinensis aculeata) 
Tailed frog (Ascaphus truei) 
Valley silverspot butterfly (Speyeria zerene bremeri) 
Western gray squirrel (Scirius griseus griseus) 
Van Dyke=s salamander (Plethodon vandykei) 
Aster curtus (white-top aster) 
Botrychium ascendens (triangular-lobed moonwort) 
Castilleja cryptantha (obscure paintbrush) 
Cimicifuga elata (tall bugbane) 
Cypripedium fasiculatum (clustered lady=s slipper) 
Lathyrus torreyi (Torrey's peavine) 
 





LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND 
CRITICAL HABITAT; CANDIDATE SPECIES; AND SPECIES OF CONCERN  

IN THURSTON COUNTY 
AS PREPARED BY  

THE U.S. FISH AND WILDLIFE SERVICE 
WESTERN WASHINGTON FISH AND WILDLIFE OFFICE 

  
(Revised November 1, 2007) 

  
  
LISTED 

  
Bull trout (Salvelinus confluentus)  
  
Marbled murrelet (Brachyramphus marmoratus)  
  
Northern spotted owl (Strix occidentalis caurina)  
  
Major concerns that should be addressed in your Biological Assessment of project 
impacts to listed species include: 
  

1.         Level of use of the project area by listed species. 
  

2.         Effect of the project on listed species' primary food stocks, prey species, 
and foraging areas in all areas influenced by the project. 

  
3.                  Impacts from project activities and implementation (e.g., increased noise 

levels, increased human activity and/or access, loss or degradation of 
habitat) which may result in disturbance to listed species and/or their 
avoidance of the project area. 

  
  
Castilleja levisecta (golden paintbrush)  
  
Howellia aquatilis (water howellia) 
  
Major concerns that should be addressed in your Biological Assessment of project 
impacts to listed plant species include: 
  
 

1.         Distribution of taxon in project vicinity. 
  

2.         Disturbance (trampling, uprooting, collecting, etc.) of individual plants and 
habitat loss. 

  
3.         Changes in hydrology where taxon is found. 



  
  
DESIGNATED 
  
Critical habitat for the bull trout 
  
Critical habitat for the marbled murrelet 
  
Critical habitat for the northern spotted owl  
  
  
PROPOSED 
  
None 
  
  
CANDIDATE 
  
Mardon skipper (Polites mardon) 
(Olympia, Tenino, and Yelm) Mazama pocket gopher (Thomomys mazama ssp. 

pugetensis, tumuli, and yelmensis) 
Oregon spotted frog (Rana pretiosa) 
Streaked horned lark (Eremophila alpestris strigata) 
Taylor’s checkerspot (Euphydryas editha taylori) 
  
  
SPECIES OF CONCERN 
  
Bald eagle (Haliaeetus leucocephalus) 
California wolverine (Gulo gulo luteus) 
Cascades frog (Rana cascadae) 
Coastal cutthroat trout (Oncorhynchus clarki clarki) [southwest Washington DPS] 
Long-eared myotis (Myotis evotis) 
Long-legged myotis (Myotis volans) 
Northern goshawk (Accipiter gentilis) 
Northern sea otter (Enhydra lutris kenyoni) 
 
Northwestern pond turtle (Emys (= Clemmys) marmorata marmorata) 
Oregon vesper sparrow (Pooecetes gramineus affinis) 
Olive-sided flycatcher (Contopus cooperi) 
Pacific lamprey (Lampetra tridentata) 
Pacific Townsend=s big-eared bat (Corynorhinus townsendii townsendii) 
River lamprey (Lampetra ayresi) 
Slender-billed white-breasted nuthatch (Sitta carolinensis aculeata) 
Tailed frog (Ascaphus truei) 
Valley silverspot butterfly (Speyeria zerene bremeri) 



Van Dyke=s salamander (Plethodon vandykei) 
Western gray squirrel (Sciurus griseus griseus) 
 Aster curtus (white-top aster) 
Cimicifuga elata (tall bugbane) 
Sidalcea malviflora ssp. virgata (rose checker-mallow) 
 





KITTITAS COUNTY 
Updated 7/24/2008 

 
LISTED 
 
Endangered 
 
Gray wolf (Canis lupus)  
 
Threatened 
 
Bull trout (Salvelinus confluentus) – Columbia River distinct population segment 
Grizzly bear (Ursus arctos horribilis) 
Canada lynx (Lynx canadensis) 
Marbled murrelet (Brachyramphus marmoratus) 
Northern spotted owl (Strix occidentalis caurina) 
Spiranthes diluvialis (Ute ladies’-tresses), plant 
 
Designated 
 
Critical habitat for the northern spotted owl 
Critical habitat for the Columbia River distinct population segment of the bull trout 
 
CANDIDATE 
 
Fisher (Martes pennanti) - West Coast distinct population segment 
Greater sage grouse (Centrocercus urophasianus) – Columbia Basin distinct population 
 segment      
Yellow-billed cuckoo (Coccyzus americanus) 
 
 
SPECIES OF CONCERN 
 
Animals 
 
Bald eagle (Haliaeetus leucocephalus) (delisted, monitor status) 
Black swift (Cypseloides niger) 
Burrowing owl (Athene cunicularia) 
Ferruginous hawk (Buteo regalis) 
Larch Mountain salamander (Plethodon larselli) 
Loggerhead shrike (Lanius ludovicianus) 
Long-eared myotis (Myotis evotis) 
Northern goshawk (Accipiter gentilis) 
Olive-sided flycatcher (Contopus cooperi) 
Pacific lamprey (Lampetra tridentata) 
Pallid Townsend's big-eared bat (Corynorhinus townsendii pallescens) 
Peregrine falcon (Falco peregrinus) (Delisted, monitor status) 



Pygmy whitefish (Prosopium coulteri) 
Redband trout (Oncorhynchus mykiss) 
River lamprey (Lampetra ayresi) 
Sagebrush lizard (Sceloporus graciosus) 
Sharptail snake (Contia tenius) 
Townsend’s ground squirrel (Spermophilus townsendii) 
Western brook lamprey (Lampetra richardsoni) 
Western gray squirrel (Sciurus griseus griseus)  
Westslope cutthroat trout (Oncorhynchus clarki lewisi) 
Wolverine (Gulo gulo) 
 
Vascular Plants 
 
Astragalus columbianus (Columbia milk-vetch) 
Cypripedium fasciculatum (Clustered lady’s-slipper) 
Delphinium viridescens (Wenatchee larkspur) 
Lomatium tuberosum (Hoover’s desert-parsley) 
Phacelia minutissima (Least phacelia) 
Pinus albicaulis (Whitebark pine) 
Silene seelyi (Seely’s silene) 
Tauschia hooveri (Hoover’s tauschia) 
 
Mosses 
 
Orthotrichum praemorsum 
 



YAKIMA COUNTY 
Updated 7/24/2008 

 
LISTED 
 
Endangered 
 
Gray wolf (Canis lupus)  
 
Threatened 
 
Bull trout (Salvelinus confluentus) – Columbia River distinct population segment 
Grizzly bear (Ursus arctos horribilis) 
Marbled murrelet (Brachyramphus marmoratus) 
Northern spotted owl (Strix occidentalis caurina) 
Spiranthes diluvialis (Ute ladies’-tresses), plant 
 
Designated 
 
Critical habitat for the northern spotted owl 
Critical habitat for the Columbia River distinct population segment of the bull trout 
 
CANDIDATE 
 
Fisher (Martes pennanti) - West Coast distinct population segment 
Greater sage grouse (Centrocercus urophasianus) – Columbia Basin distinct population 
 segment  
Mardon skipper (Polites mardon), butterfly 
Yellow-billed cuckoo (Coccyzus americanus) 
 
SPECIES OF CONCERN 
 
Animals 
 
Bald eagle (Haliaeetus leucocephalus) (delisted, monitor status) 
Black swift (Cypseloides niger) 
Burrowing owl (Athene cunicularia) 
Ferruginous hawk (Buteo regalis) 
Larch Mountain salamander (Plethodon larselli) 
Loggerhead shrike (Lanius ludovicianus) 
Long-eared myotis (Myotis evotis) 
Northern goshawk (Accipiter gentilis) 
Olive-sided flycatcher (Contopus cooperi) 
Pacific lamprey (Lampetra tridentata) 
Pallid Townsend's big-eared bat (Corynorhinus townsendii pallescens) 
Peregrine falcon (Falco peregrinus) (Delisted, monitor status) 
Redband trout (Oncorhynchus mykiss) 



River lamprey (Lampetra ayresi) 
Sagebrush lizard (Sceloporus graciosus) 
Sharptail snake (Contia tenius) 
Townsend’s ground squirrel (Spermophilis townsendii) 
Western brook lamprey (Lampetra richardsoni) 
Western gray squirrel (Sciurus griseus griseus) 
Westslope cutthroat trout (Oncorhynchus clarki lewisi) 
Wolverine (Gulo gulo) 
 
Vascular Plants 
 
Astragalus columbianus (Columbia milk-vetch) 
Calochortus longebarbatus var. longebarbatus (Long-bearded sego lily) 
Castilleja cryptantha (Obscure indian-paintbrush) 
Cryptantha leucophaea (Gray cryptantha) 
Cypripedium fasciculatum (Clustered lady’s-slipper) 
Erigeron basalticus (Basalt daisy) 
Lomatium tuberosum (Hoover’s desert-parsley) 
Pinus albicaulis (Whitebark pine) 
Sisyrinchium sarmentosum (Pale blue-eyed grass) 
Tauschia hooveri (Hoover’s tauschia) 
 



Endangered Species Act Status of West Coast Salmon & Steelhead 
(Updated July 1, 2009) 

Species1 

Current 
Endangered 
Species Act 

Listing Status2 

ESA Listing Actions  
Under Review 

Sockeye Salmon 
(Oncorhynchus 
nerka) 

 
 
 
 
 
 

1 Snake River Endangered 

 

2 Ozette Lake Threatened 

3 Baker River Not Warranted 

4 Okanogan River Not Warranted 

5 Lake Wenatchee Not Warranted 

6 Quinalt Lake Not Warranted 

7 Lake Pleasant Not Warranted 

Chinook Salmon 
(O. tshawytscha) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8 Sacramento River Winter-run Endangered 

 

9 Upper Columbia River Spring-run Endangered 
10 Snake River Spring/Summer-run Threatened 
11 Snake River Fall-run Threatened 
12 Puget Sound Threatened 
13 Lower Columbia River Threatened 
14 Upper Willamette River Threatened 
15 Central Valley Spring-run Threatened 
16 California Coastal Threatened 
17 Central Valley Fall and Late Fall-run Species of Concern 
18 Upper Klamath-Trinity Rivers Not Warranted 

19 Oregon Coast Not Warranted 

20 Washington Coast Not Warranted 

21 Middle Columbia River spring-run Not Warranted 

22 Upper Columbia River summer/fall-run Not Warranted 

23 Southern Oregon and Northern California Coast Not Warranted 

24 Deschutes River summer/fall-run Not Warranted 

Coho Salmon 
(O. kisutch) 
  
 
 
 
 
 

25 Central California Coast Endangered 

 26 Southern Oregon/Northern California Threatened 

27 Lower Columbia River Threatened • Critical habitat 

28 Oregon Coast Threatened  

29 Southwest Washington Undetermined 

30 Puget Sound/Strait of Georgia Species of Concern 

31 Olympic Peninsula Not Warranted 

Chum Salmon 
(O. keta) 
 
 
 

32 Hood Canal Summer-run Threatened 

 

33 Columbia River Threatened 

34 Puget Sound/Strait of Georgia Not Warranted 

35 Pacific Coast Not Warranted 

Steelhead 
(O. mykiss) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

36 Southern California Endangered  

37 Upper Columbia River Threatened  

38 Central California Coast Threatened  

39 South Central California Coast Threatened  

40 Snake River Basin Threatened  

41 Lower Columbia River Threatened  

42 California Central Valley Threatened  

43 Upper Willamette River Threatened  

44 Middle Columbia River Threatened  

45 Northern California Threatened  

46 Oregon Coast Species of Concern 

 

47 Southwest Washington Not Warranted 

48 Olympic Peninsula Not Warranted 

49 Puget Sound   Threatened • Critical habitat 

50 Klamath Mountains Province Not Warranted  
Pink Salmon 
(O. gorbuscha) 
 

51 Even-year Not Warranted 

 52 Odd-year Not Warranted 
 

1 The ESA defines a “species” to include any distinct population segment of any species of vertebrate fish or wildlife. For Pacific salmon, NOAA 
Fisheries Service considers an evolutionarily significant unit, or “ESU,” a “species” under the ESA. For Pacific steelhead, NOAA Fisheries Service 
has delineated distinct population segments (DPSs) for consideration as “species” under the ESA. 
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URL:  http://www.nwr.noaa.gov/Marine-Mammals/ESA-MM-List.cfm 

 

 
ESA-Listed Marine Mammals 

Under the jurisdiction of NOAA Fisheries Service that may occur: 

off Washington & Oregon 

• Southern Resident Killer Whale (E), Orcinus orca; critical habitat 
• Humpback Whale (E), Megaptera novaeangliae 

• Blue Whale (E), Balaenoptera musculus 
• Fin Whale (E), Balaenoptera physalus 
• Sei Whale (E), Balaenoptera borealis 

• Sperm Whale (E), Physeter macrocephalus 
• Steller Sea Lion (T), Eumetopias jubatus; critical habitat 

in Puget Sound 

• Southern Resident Killer Whale (E), Orcinus orca; critical habitat 
• Humpback Whale (E), Megaptera novaeangliae 

• Steller Sea Lion (T), Eumetopias jubatus; critical habitat 

(E) = Endangered 
(T) = Threatened 
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ESA-Listed Marine Turtles 

Under the jurisdiction of NOAA Fisheries Service that may occur off Washington & Oregon: 

• Leatherback Sea Turtle (E), Dermochelys coriacea 
• Loggerhead Sea Turtle (T), Caretta caretta 
• Green Sea Turtle (E), Chelonia mydas 

• Olive Ridley Sea Turtle (E), Lepidochelys olivacea 

Sightings and strandings of these animals are very rare, and there are no 
breeding beaches in the Northwest Region. 

(E) = Endangered 
(T) = Threatened 

 

 
 

Feb. 19, 2010: NOAA Fisheries extended the comment period on the proposed revision to existing critical 
habitat for the leatherback turtle under the Endangered Species Act. See the Federal Register notice (PDF 
49KB) for details. 

Jan. 5, 2010: NOAA Fisheries proposed to revise and expand critical habitat for the leatherback turtle under 
the Endangered Species Act. Additional information about this proposal can be found in the links below 
and on NOAA Fisheries' Office of Protected Resources Website. 
 

• News Release (PDF 73KB -- links to NOAA Fisheries Website)  
• Federal Register notice (PDF 711KB)  
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Other ESA-Listed Species 

Under the jurisdiction of NOAA Fisheries Service that may occur off Washington & Oregon: 

• southern distinct population segment, or DPS, of eulachon (Columbia River smelt) (T), (Thaleichthys 
pacificus) 

• southern distinct population segment, or DPS, of north American green sturgeon (T), (Acipenser 
medirostris), listed in the NOAA Fisheries Service Southwest Region 

(E) = Endangered 
(T) = Threatened 
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APPENDIX G
RESPONSES TO COMMENTS ON THE 
DRAFT ENVIRONMENTAL IMPACT 
STATEMENT

The DEIS was available for public review and comment from September 11, 2009 through October 
26, 2009. The document (hard copy or CD) was distributed to recipients that expressed an interest in 
the document during scoping. It also was available on the Internet for review or downloading and a 
postcard was mailed to those on Fort Lewis’ NEPA project mailing list who did not get the document 
directly. During the review period, a variety of agencies, elected officials, businesses, organizations, 
and individuals submitted letters and e-mails containing comments on the DEIS. In addition, three
public meetings were held in Washington where people had the opportunity to ask questions about the 
DEIS and submit comments. The following section summarizes the public’s comments on the DEIS 
and the Army’s responses to those comments. Please refer to the Preface for acronyms used in this 
appendix.

G.1 SUMMARY OF COMMENTS ON THE DEIS
Table G–1 summarizes public involvement at the three meetings held during the comment period for 
the DEIS. The number of attendees reflects the count of people who signed in. In addition, some 
people attended more than one meeting. As noted on the table, only one person submitted written 
comments at the meetings. In addition to comments collected at the public meetings, 26 comments 
were received by mail, and email.

Table G–1 Summary of Meetings on the Draft Environmental Impact Statement

September 29, 2009 from 6:00-8:00pm in Lacey, Washington
Number of Attendees 6
Comment Forms/Letters Received 1

September 30, 2009 from 6:00-8:00pm in Ellensburg, Washington
Number of Attendees 3
Comment Forms/Letters Received 0

October 1, 2009 from 6:00-8:00pm in Yakima, Washington
Number of Attendees 7
Comment Forms/Letters Received 0

G.2 ANALYSIS OF COMMENTS
Respondents submitted a variety of comments on the DEIS. The Army reviewed the comments and 
arranged them into groups with comment concerns. Then, a primary comment statement was prepared 
for each group of comments. Finally, a response was generated for each comment statement. Overall, 
the comments primarily focused on the NEPA process, alternatives, biological resources, cultural 
resources, water resources, wildfire, air quality, socioeconomics, and cumulative effects, though 
comments in other areas were received.
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Table G–2, which follows the section on comments and responses, identifies the individuals, 
businesses, organizations, and agencies that responded to the DEIS. The table lists each respondent 
alphabetically and identifies the comment statement or statements attributed to the letter or e-mail.

The identifiers for the comment statements are associated with each comment statement in the section 
immediately preceding the table. The actual letters, e-mails, facsimiles, and transcripts of verbal 
statements are available for public review in the administrative record.

G.3 COMMENT STATEMENTS AND RESPONSES
This section presents the comment statements developed by the Army and their responses. The 
comment statements are numbered sequentially from 1 to 283 to facilitate references to them in Table 
G–2. However, they are organized in this section to follow the discussions of resource areas in the 
EIS. The discussion of resource areas follows the comments and responses regarding alternatives, the 
NEPA process, editorial changes, and other related issues.

G.3.1 NEPA Process/Alternatives/Planning

1. The DEIS does not include a reasonable range of alternatives as required by NEPA. The No 
Action alternative contains actions that could be as significant as the various action 
alternatives. Alternative 2 is being implemented according to the ROD for the 2007 GTA 
FPEIS. Thus, this alternative should be the baseline condition, not alternative 1. This appears 
to be a NEPA violation, as no EIS was prepared prior to implementation of this alternative.

Response: The alternatives included in the DEIS represent a reasonable range of 
alternatives. All action alternatives must meet the Purpose of and Need for the 
Proposed Action to be reasonable. In addition, the No Action alternative is rarely 
devoid of any actions or activities. The EIS attempts to capture the baseline of 
what would happen if the proposed action did not occur. In this case, a variety of 
actions, such as BRAC actions, have already been addressed under NEPA and 
approved. Because they have been approved, they are included in the No Action 
alternative. Decisions in the ROD for the 2007 GTA FPEIS about where growth 
and realignments would occur include stationing about 560 additional Active 
Duty Soldiers at Fort Lewis and augmenting Fort Lewis’ existing units by 
approximately 1,320 Soldiers, for a total of approximately 1,880 additional 
Soldiers. The decisions about stationing actions were made with the 
understanding that site-specific analysis under NEPA would be undertaken at the 
affected installations before the actions were implemented. This EIS contains this 
site-specific analysis.

2. The City of Lakewood has been awarded two grants from the Office of Economic 
Adjustment (OEA) to study impacts from base growth. In April 2009, the City of Lakewood,
WSDOT, and a consultant team began a $450,000-study of congestion on I–5 through 
McChord AFB and Fort Lewis. In August 2009, Lakewood was awarded $1,145,260 to create 
a Growth Coordination Plan for the ROI, which will identify and analyze community “gaps”
that exist in order to properly handle the growth at Fort Lewis and McChord AFB. The City 
of Lakewood and WSDOT are concerned that there was no coordination between the DEIS 
and studies — the DEIS does not even mention the studies. In part because of this lack of 
coordination, WSDOT requests that final approval on the DEIS be withheld until these 
concerns have been fully and satisfactorily addressed.
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Response: The DEIS was printed in July 2009 and distributed in early September 2009. At 
that time, work on the first study was only getting started and work on the second 
study had not yet begun. Since publication of the DEIS, we have coordinated with 
the parties that are participating on the studies and acquired current data. These 
data have been incorporated into the FEIS, particularly in the Transportation 
sections.

3. The alternatives were difficult to understand and compare. The DEIS describes four 
alternatives, but also sets forth a “proposed action”. The relationship between the proposed 
action and the alternatives and a preferred alternative is ambiguous. Although a variety of 
known projects is included in the No Action Alternative, we were unable to find an entire 
menu of these projects. What capital facilities are planned in the future? Are current troop 
levels at Fort Lewis being considered? It is also unclear whether Alternative 2 includes the 
number of Soldiers already included in previous decisions. The document provides no tool to 
compare the alternatives so the reader can understand what is being proposed under each 
alternative. Chapter 2 lacks details on the proposed actions and their impacts. A table 
comparing functional measures would help. All details related to description and 
quantification of training and other actions associated with Alternatives 1 through 4 and the 
reasonably foreseeable future actions (RFFAs) should be compiled in Chapter 2. All details 
related to the description and quantification of training and other actions associated with 
alternatives 1 through 4 and the RFFA should be compiled in Chapter 2 to insure the full 
scope and intensity of these actions is available and understandable to all.

Response: The Army did not identify a preferred alternative in the DEIS for the Fort Lewis 
Army Growth and Force Structure Realignment. The DEIS included a table that 
summarizes the “functional measures” of the alternatives. It was included in the 
front of volume 2 of the DEIS as an 11 by 17 foldout (to make it easy to have at 
hand as a reference while reading the DEIS). This table has been moved up to 
Chapter 2, where it will be more visible to readers. In addition, tables included 
at the beginning of Chapters 4 and 6 provide a comparison of the impact ratings 
for the various alternatives by resource. Appendix A includes tables that list the 
construction projects that comprise each alternative and these projects are 
shown on Figure 2–5. These tables are included in the document so those readers 
interested in the details can review them. They are not included in Chapter 2, 
however, because most readers are not likely to review all these projects. RFFAs 
are listed in Appendix B. RFFAs are not included in Chapter 2 because they are 
not part of any of the alternatives being considered.

4. The DEIS considers four alternatives and identifies Alternative 3 as the preferred alternative.

Response: The Army did not identify a preferred alternative in the DEIS for the Fort Lewis 
Army Growth and Force Structure Realignment Project. Statements in the 
Summary and Chapter 1 about Alternative 3 being the preferred alternative were 
in reference to the Final Programmatic Environmental Impact Statement 
(FPEIS) for Army Growth Structure Realignment that was completed in 2007.

5. Section 2.2.1.1 states that about half of the approximately 1,880 Soldiers resulting from 
implementation of the 2007 ROD have already arrived and been stationed at Fort Lewis. Has 
the accuracy of the expected number of associated Family members (2,860) been tested using 
the already stationed troops?
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Response: The Army’s ratios of the number of Family members and children to Soldiers 
were developed over many years with large numbers of Soldiers and their use is 
standard practice at all installations across the Army. Fort Lewis does not track 
the actual numbers of Family members because Soldiers and their Families move 
in and out of Fort Lewis too frequently for the numbers to be accurate for very 
long. In addition, comparing the actual numbers of Soldiers and Family members 
that have arrived to projected numbers is unlikely to provide useful data. The 
Soldiers and Family members would not arrive at Fort Lewis in the same 
proportion as the ratios; therefore, the distribution of Soldiers and Family
members that have already arrived is probably skewed.

6. Distribution of the DEIS was inadequate. The distribution list contained in Chapter 9 suggests 
various entities, such as all potentially affected school districts, were not notified or provided 
the opportunity to review the DEIS. Other entities that should be notified and offered an 
opportunity for review and comment include Puget Sound Energy, Puget Sound Regional 
Council, Cascade Land Conservancy, and the NWR, as a potentially impacted, neighboring 
federal facility.

Response: Fort Lewis and YTC maintain a comprehensive mailing list for their NEPA 
actions. Parties on this list have varying levels of interest in Fort Lewis and YTC 
actions. The distribution list in Chapter 9 is a subset of the list and includes the 
entities that require a hard copy or CD version of the DEIS and those that 
specifically requested a copy of the DEIS while it was being prepared. Many of 
the other entities prefer to download a copy from the Internet. Postcards 
announcing the on-line availability of the DEIS and the three public meetings 
were mailed to the entities that did not specifically request a hard copy or CD, 
including all potentially affected school districts. Finally, the Army published 
public notices in all area newspapers announcing the availability of the DEIS 
and the three public meetings.

7. We urge the Army to withhold release of the FEIS until all crucial issues are addressed.

Response: We thank you for your comment and participation in this public process. Your 
comment has been considered and included in the administrative record for this 
process. We believe all issues have been addressed.

8. The Balanced Budget Act of 1997 (Public Law 105–33) promises many new opportunities 
and challenges for social workers in their varied roles. Major provisions of the law include 
committing $47 million in new federal spending and requiring states to have a plan approved 
by the Department of Health and Human Services.

Response: We thank you for your comment and participation in this public process. Your 
comment has been considered and included in the administrative record for this 
process.

9. Please clarify the reference to years throughout the document. Does 2012 mean calendar year 
1 January to 31 December or the Federal Fiscal Year October 1, 2011 to September 31, 2012?

Response: References to the federal fiscal year are preceded by “Fiscal Year” or “FY”. 
Otherwise, references to years are calendar years.
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10. The proposed action should be designed to include an environmental inspection and 
mitigation monitoring program to ensure compliance with all mitigation measures and assess 
their effectiveness.

Response: Inspections and monitoring are incorporated into a variety of the Army’s 
management actions, such as the INRMP. Environmental regulations also 
require inspections and monitoring. The ROD will identify appropriate 
inspection and monitoring requirements.

11. Appendix B of the DEIS includes HIMARS among the “reasonably foreseeable future 
actions” (RFFAs) that are considered in the analysis and goes on to state that an 
Environmental Assessment (EA) has been prepared by the Army in compliance with NEPA 
for the HIMARS proposal. No EA has been prepared with regard to the HIMARS proposal 
and the Army has failed in its obligation under NEPA to assess the impact of the HIMARS 
proposal and give interested parties the opportunity for review and comment. No HIMARS-
related capital facilities are included in Appendix A, but Table 2–9 indicates that HIMARS 
equipment is among the major equipment items assigned to Fort Lewis and YTC. HIMARS 
must be explicitly described and quantified, including where would they be pointed, how high 
would they go, and what kind of fall out would they produce.

Response: The HIMARS project is a RFFA for this NEPA analysis, and the Army has 
conducted a separate NEPA analysis that is documented in an EA, which will be 
released for public review after the decision maker has approved it for release.
The EA discusses all of the attributes of HIMARS rockets and the effects of 
launching them at Fort Lewis and YTC. The EA concludes that launches of 
HIMARS rockets would not result in significant fall out. A schedule for release of 
this EA has not been determined.

12. The DEIS makes no mention of greenhouse gases, carbon footprint, or climate change and 
the requirement of Federal Agencies to account for this change. For example, even with the 
uncertainties associated with climate change, the fact that fires would be more frequent, of 
longer duration and may cover larger areas needs to be considered in the environmental 
analysis. The FEIS should include an assessment of the potential effects brought on by 
climate change.

Response: These issues are addressed in Sections 4.7.6.1.1 and 4.7.10 of the FEIS.

13. The DEIS does not provide information regarding the amount or extent of additional funding 
that will be provided to the installations to monitor their training lands and natural resources, 
maintain roads and provide additional infrastructure that will be needed to implement actions 
for a larger and more mobile Army. As troop strength increases, the ability to receive access 
for monitoring to training lands becomes increasingly difficult. The Department recommends 
that prior to increased troop strength and increased maneuver roads, Integrated Training Area 
Management staff be provided adequate time to effectively assess and monitor training 
activities.

Response: Estimates on the amount of additional funding to be included in Fort Lewis’
annual budget requests for the selected alternative will be disclosed in the ROD.
The Integrated Training Area Management staff works as effectively as possible 
to assess and monitor training activities by managing funds by priority. The 
Army is committed to providing access to training areas for management or 
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mitigation in order to ensure training area sustainability for future training. The
Army will continue to monitor and conduct management activities in accordance 
with Fort Lewis regulations, the ITAM Program, and other installation 
management plans.

14. The DEIS lacks specificity with regard to where training intensity and frequency will increase 
on Fort Lewis, except to say that it will increase by 50 percent as a result of the third SBCT. 
This assumes that all impacts are additive, whereas some impacts may change by more or less 
than 50 percent. Because few data are presented, which would permit an objective assessment 
of impacts, the DEIS as written is inadequate and incomplete.

Response: Training frequency and intensity will increase at all areas on the installation 
under Alternatives 2, 3, and 4. It is not possible to identify the specific location 
and type of training to be conducted because these are dependent on individual 
unit training requirements and training events. The EIS uses estimated maneuver 
miles, including off-road miles, as a means of identifying potential impacts to 
training lands. The estimated numbers of miles by alternative are provided in
Appendix B. This allows the EIS to take a hard look at the impacts of the 
proposed action and alternatives.

15. Nowhere in the DEIS are the impacts of the total population change at Fort Lewis quantified.
A 67 percent increase in Fort Lewis population would have significant long-term effects on 
natural resources both on- and off-base and would increase illegal activities such as illegal 
dumping, unauthorized use of training lands by off-road and other motorized vehicles, and 
additional civilian recreational and other uses at Fort Lewis. This population change is based 
on Alternative 2. What would the total population changes be under Alternatives 3 and 4?

Response: The 67 percent increase in population mentioned in the comment is not solely 
due to the proposed GTA alternatives; this increase includes past decisions 
under BRAC and other actions. As stated in Table 2–9 in Chapter 2, Alternative 
3 would add 7,260 Soldiers and Family members to the current population and 
Alternative 4 would add 14,320 Soldiers and Family members to the current 
population. Fort Lewis has processes in place involving the Military Police and 
Range Control that monitor and respond to illegal activities on Post.

16. Since three SBCTs were stationed at Fort Lewis in April 2007, their annual training 
requirements have increased from 44,000 miles to 529,000 miles due to an evolving doctrine. 
What is the level currently approved under the existing EIS. Please include all details about 
on- vs. off-road miles and associated measurement of maneuver and live-fire training 
activities in Chapter 2 and in the Summary Table of alternatives.

Response: The Army establishes the requirements for the maneuver training conducted by 
the SBCTs at Fort Lewis and YTC to sustain proficiency in the units’ mission 
essential tasks. Although the basics of maneuver training have remained 
consistent, overall requirements for training vary with mission and lessons that 
the Army has learned from deployments. In response to changing missions and 
lessons learned, the number of miles driven during training has increased. 
Additionally, the proportion of miles driven on road to those driven off road has 
reversed from the Army’s original expectations so that the number of miles 
driven off road is 20 percent or less of the total annual miles driven. This EIS 
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presents and analyzes the estimated mileage requirements defined by the Army’s 
current training doctrine.

Relative to the presentation of details for training, Chapter 2 presents a level of 
information appropriate for the analysis. The Army strives to make its document 
understandable by the public. Thus, in some instances, such as the mileage 
calculations, a summary of the estimated mileage requirements is included in 
Chapter 2 whereas the details about how the mileage was calculated and 
specifically used in the analysis are included in Appendix B. This approach 
ensures that sufficient information is available for the public to understand the 
alternatives and provides the additional details for those readers who may wish 
to delve into the calculations in more detail. Total annual estimated maneuver 
training miles were provided in the DEIS’ Summary of the Key Attributes of the 
Alternatives table, which has been moved up to Chapter 2 in the FEIS to make it 
more readily visible to the reader. Detailed breakdowns of on- vs. off-road miles 
are provided in Appendix B.

17. Access to training areas and live-fire ranges is becoming increasingly difficult to obtain.
Without access, there is no means for monitoring populations or conducting management 
actions or mitigation. Please calculate the number and distribution of access days in which 
access may be expected in training and maneuver areas for the purpose of resource 
monitoring and management.

Response: The Army is committed to providing access to training areas for management or 
mitigation in order to ensure training area sustainability for future training. The 
Army will continue to monitor and conduct management activities in accordance 
with Fort Lewis regulations, the ITAM Program, and other installation 
management plans.

18. Where will new SBCTs be stationed? According to the ROD for the 2007 GTA FPEIS, up to 
six active BCTs will be added nationwide. Is it possible that more than three SBCTs would be 
stationed at Fort Lewis in the near future?

Response: The ROD for the 2007 GTA FPEIS identifies up to six BCTs, for stationing 
nationwide and specifically identifies where each BCT would be stationed. None 
of the new BCTs was identified for stationing at Fort Lewis.

19. On page 2–5, lines 7–8, The statement “The requirements of training three SBCTs 
simultaneously with all other major units, however, could result in increased frequency of use 
of maneuver training areas and weapons firing ranges.” is false. Please remove.

Response: The statement as written is an accurate description of the changes anticipated 
under the proposed action.

20. On page 2–5, lines 35–36, the DEIS specifies that new training ranges will be required, but 
no specifics are given, making it impossible to assess potential impacts of these actions. In 
addition, on Page 2–12, it is not clear from the information provided which ranges are new, 
upgraded, or otherwise modified, making it impossible to assess impacts.

Response: The proposed new ranges are identified and described in Section 2.2.2.1, 
including on Table 2–4. In addition, they are shown on Figures 2–6 and 2–7.
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21. On page 2–8, lines 3–11, the DEIS states that operating on roads or unrestricted terrain (e.g., 
less than 30 percent pitch and 60 percent grade) allows SBCTs to take advantage of the 
Stryker’s speed (p. 2–8). We recommend minimizing off-road training miles to reduce loss of 
rare species, habitat destruction, and fuel consumption.

Response: As noted in Section 2.2.1.1, SBCTs move mostly by road, with limited off-road or 
cross-country operations. The SBCT uses Stryker vehicles to traverse terrain and 
obstacles to ensure protected delivery of infantry squads to their dismount points.
The way the Stryker vehicles are used in training and deployment already 
minimizes the number of off-road training miles.

22. On page 2–17, lines 11–13, the DEIS states that “The construction of the facilities required 
for the CSS units cannot currently be determined because the precise distribution of units 
among transportation, quartermaster, medical, headquarters, or other CSS units is unknown.”
Without knowledge of where construction is occurring, no assessment of impacts can be 
made.

Response: The area has been increased to 60 acres with 10 acres of oak habitat protected 
and incorporated into the design. For the purposes of this analysis, we assumed 
the most of the 60-acre CSS area shown on Figure 2–5 would be entirely 
disturbed. Thus, the impact analysis assumed that 50 acres would be converted 
from its present habitats to a disturbed, urban habitat. This is adequate for this 
level of analysis.

23. On page 2–17, lines 25–26, citing facilities, especially given they cover an area of 
107.8 acres, in seemingly disturbed areas does not automatically mean they will have no 
impacts. Please strike the words “which are largely developed already”.

Response: The Army believes the phrase “…largely developed already” is accurate. The 
area is already occupied by offices, living quarters, other buildings, parking lots, 
and streets. The phrase has not been deleted.

24. Referencing Table 2–8 on page 2–20, how can Fort Lewis train even one SBCT if the training 
area requirement for one SBCT is 2,500 sq km (617,800 acres) and Fort Lewis has less than 
307.6 sq km (76,000 acres) of training lands? It seems impossible that Fort Lewis can support 
semi-annual SBCT maneuvers each lasting 4 to 6 weeks for one let alone three SBCTs.

Response: As noted in the text reference, Table 2–8 depicts the doctrinal area that an SBCT 
requires to train to its wartime mission essential task list. Few of the Army’s 
installations have the required doctrinal area called for in TC 25–1 for BCT and 
larger formations. At Fort Lewis and YTC, units employ available training lands 
to maintain proficiency in their mission essential training tasks.

25. On page 2–21, line 43 the DEIS states that “Training impacts would also vary according to 
the size and weight of the truck and cargo.” Please provide minimum and maximum expected 
impacts.

Response: The variations in sizes, weights, and types of vehicles and cargos combined with 
the continuous variations in vegetation, slope, and soil types renders this type of 
estimation unworkable. Consequently, the impact analyses are based on a worst-
case scenario and not on minimum/maximum expected impacts.
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26. On page 2–23, lines 6–13, please provide a range of elevations for each of the type of 
helicopter training and the Training Areas where each type of training would occur.

Response: Although helicopters would fly at altitudes ranging to approximately 5,000 feet 
above ground level while training, they would primarily conduct landings and 
takeoffs only at GAAF and VHF. They could, however, fly anywhere over Fort 
Lewis or YTC during their training flights using the modes of flight described in 
Section 2.2.3.3.

27. On page 2–23, lines 38–39 please revise the statement to read “The addition of the medium 
CAB would increase the overall number of takeoffs and landings at GAAF by 344 percent 
from approximately ?? to ?? (Clayton 2009a).”

Response: The statement has been revised as suggested.

28. The statement that “Fort Lewis is bordered on the north by McChord Air Force Base (AFB) 
and suburban and commercial development; on the east and south by rural areas, forestland, 
and several small communities; and on the west by Puget Sound, the Nisqually Indian 
Reservation, and rural areas that surround Olympia” appears repeatedly in the DEIS (for 
example, p. xxiv, beginning line 34). Under state law, incorporated areas (cities and towns) 
and those lands within designated urban growth areas (UGAs — including Ft. Lewis’ and 
McChord’s cantonment area and Camp Murray) are categorized as “urban,” while 
unincorporated areas outside of UGAs are characterized as “rural.” In this sense, the 
description of environs should be adjusted to portray expected levels of growth more 
accurately, regardless of existing levels of development. Also, the presence of the Nisqually 
Wildlife Refuge (NWR) to the west is not noted.

Response: References to the environs of Fort Lewis have been revised.

29. The information sheet lists as affected jurisdictions Kittitas, Pierce, Thurston, and Yakima 
counties. However, because of the potential for added impacts upon the I–5 corridor north of
Fort Lewis, I–405, and I–90/Snoqualmie Pass as related to convoy travel, we believe King 
County is also among the impacted areas. King County jurisdictions abutting the travel 
corridor should have been included in the distribution, analysis of convoy impacts through 
the corridor completed, and public notice provided to that additional affected area.

Response: The list of affected jurisdictions refers to those locations where primary 
construction and training would occur. The effects of convoys traveling between 
Fort Lewis and YTC are described and disclosed in Section 6.10. Public notices 
announcing scoping and the availability of the DEIS were published in the 
Seattle newspapers, which provided notification to anyone in King County.

30. The DEIS contains a number of typographical and other minor errors.

• p. 3–57, line 10: Nisqually Wildlife Refuge (Technically, according to the US Fish and 
Wildlife Service Web site, its proper name is the Nisqually National Wildlife Refuge, 
although I do not typically hear that name used in local nomenclature.)

• p. 3–62, line 17 (bullets): St. Claire Clare Hospital
• p. 6–81, line 20: The principle principal activities within the region that contribute to 

noise…
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• p. 9–2, lines 7 & 9: These are not governmental agencies and should be moved to the 
“Individuals and Organizations” section beginning on line 49. 

• p. 9–2, line 12: Thurston County Regional Planning Council 
• p. 9–2, line 26: Honorable Cynthia Lyall Iyall, Chair, Nisqually Indian Tribe 
• (numerous pages): Cloverpark Clover Park School District 
• The description of various portions of Fort Lewis lands in relation to “the town of Lacey,”

“town of Yelm,” and “town of Roy” also appear repeatedly in the DEIS (for example, p. 3–
47, beginning line 10). Lacey, Yelm and Roy are all cities, not towns. Similarly, 
Steilacoom is referred to as a “town” (for example, p. 3–57). The characterization of 
nearby incorporated areas within the distribution list is correct and should be substituted.

• Nisqually tribal lands are referred to, variously, as the “Nisqually Indian Reservation” and 
as the “Nisqually Indian Community” (for example, p. 3–47, lines 14 & 17) in the DEIS 
text and figures. The latter appears to be an effort at a more politically correct 
representation of tribal lands. The Army should defer to the Tribe’s preferred terminology 
(noting that the Tribe’s own Web site refers to the “Nisqually Indian Reservation”), and all 
references to Nisqually tribal lands should use the same name in order to avoid confusion.

Response: The typographical errors have been corrected. We thank you for your comment 
and participation in this public process. Your comment has been considered and 
included in the administrative record for this process.

31. We favor the prospects of additional troops, families, units, and missions as detailed in the 
DEIS.

Response: We thank you for your comment and participation in this public process. Your 
comment has been considered and included in the administrative record for this 
process.

32. Please provide a map or list of those areas considered maneuver areas and at a minimum that 
total number of such acres on Fort Lewis and YTC.

Response: Training areas have been added to the appropriate maps in Chapter 2 for both 
Fort Lewis and YTC. A description of the areal extent encompassed by the 
training areas has been incorporated into Section 2.1.2.

33. There are several methods discussed in the Impact Methodology that do not appear to have 
been implemented in the DEIS. For example, B.2.6 Significance Criteria, states that all 
Significant and Significant but Mitigable to less than Significant Effects will be identified in 
the text by number (e.g., Impact 1) with a corresponding numbered mitigation (e.g. 
Mitigation 1). Only criteria indicating Significant effects are supplied in the DEIS; all other 
categories appear to be arbitrary and subjective designations.

Response: The discussion in Appendix B has been revised to reflect the presentation of 
effects in the FEIS more accurately. Additional discussion of mitigation measures 
has been included throughout the FEIS. These measures include ongoing as well 
as proposed mitigation.

34. WDFW is interested in participating in this conversation once impacts to fish and wildlife 
resources resulting from the various alternatives have been adequately documented and 
quantified in the DEIS.
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Response: We thank you for your comment and participation in this public process. Your 
comment has been considered and included in the administrative record for this 
process.

35. Please move section B3 (Maneuver Training Mileage Estimation) in Appendix B (Impact 
methodology) to Chapter 2.

Response: The Army prefers to leave this discussion in Appendix B with a reference in 
Chapter 2. It is supplemental information that many readers do not review.

G.3.2 Soils

36. Contrary to what is stated on page 4–5, lines 2–3, compaction and loss of top soil greatly 
affect the ability of prairie soils to sustain and grow vegetation, and as such WILL impair 
effective maintenance of TAs, consequently impacts are likely to be significant given the 
number and area of proposed maneuvers and off-road miles and the current difficulties being 
encountered in re-establishing native vegetation. This comment applies to assessments for all 
Alternatives. The ITAM program has undergone consistent reductions in size and scope over 
the past 5 years, and has been unable to address many recent impacts to training lands.

Response: The Army’s analysis supports the determination that effects of compaction and 
loss of topsoil would not be significant. Compaction and loss of topsoil have not 
been and are not issues on Fort Lewis. Compaction that occurs during maneuver 
training is temporary. Plant growth and freeze-thaw cycles break up the 
compacted soils. In addition, topsoil on Fort Lewis is stable because of the 
moisture regime and limited slopes. Finally, the size and scope of the ITAM 
program fluctuates annually depending on military needs.

ITAM currently repairs training lands and ranges using a variety of methods that
include the use of native plugs, native seed mix, and sterile wheat. ITAM has had 
great success in using these methods to repair the land. Monitoring is being 
completed on the success of ITAM native plug planting and the Plant 
Propagation Manager is developing methods to increase the survival of the 
native plugs.

37. On page 4–6, lines 24–26, please quantify the increase in disturbance resulting from rotor 
wash (number of take-offs, landings, very low-level flights). Also, please specify what 
percentage of training is to occur during summer months when soils are very dry and/or 
exposed because of fires and mowing. These factors could lead to significant adverse effects.

Response: Section 4.13 presents the number of take-offs and landings expected with the 
medium CAB. As noted, take-offs and landings would occur primarily at GAAF. 
In general, the pilots would not frequently land their helicopters elsewhere on the 
Post. In addition, topsoil on Fort Lewis has been and is stable. Finally, aviation 
training, and thus take-offs and landings would be evenly distributed throughout 
the year, not seasonally distributed. Consequently, the Army concluded that rotor 
wash for helicopters would not affect soils on Fort Lewis significantly.
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G.3.3 Water Resources

38. Each of the Alternative’s description of increases in troop strength and maneuver miles would 
increase the amount of range and training area damage. On YTC, we are concerned about the 
amount of additional sediment delivery into the Yakima and Columbia River basins, which 
provides important migratory and spawning habitat for the threatened bull trout (Salvelinus 
confluentus). The FEIS should include an analysis of additional amount of erosion and 
sediment delivery that would be associated with each of these alternatives, the impacts to the 
Snake and Columbia River and mitigation for those impacts.

Response: Increase in soil erosion on YTC was evaluated in terms of annual soil loss 
increase. Soil loss, however, represents material actually removed from a site 
and is generally greater than the actual sediment transported to a stream. The 
soil loss analysis is provided in Section 6.1.4.3.1. Management activities 
discussed in Sections 5.1, 5.2, and 5.3 would minimize discharge of sediments to 
both Yakima and Columbia Rivers. These include management and rotation of 
training areas to allow vegetation to recover, active restoration by planting, 
construction of sediment-trapping check dams at critical locations, and 
protection of critical riparian vegetation corridors by restrictions on use. 
Additionally, the existing rangeland restoration/rehabilitation and watershed 
protection programs contained in the CNRMP/INRMP would be continued to 
maintain optimal water quality. This program reduces suspended solids 
discharges by minimizing streambed and gully erosion and reducing disturbance 
of soils at stream crossings. Overall, the impact to water quality is expected to be 
minimal because of the mitigation measures that the Army has in place.

In addition, the USGS has evaluated surface water quality in the Yakima River 
Basin. One report concluded from 1987–1991 data that “stream-flow from 
rangeland was small, and in terms of land use, its effect on water quality was 
insignificant”. A 2000 report concluded that good water quality and habitat 
conditions in the Yakima River Basin are associated with areas of little or no 
agriculture, as opposed to poor condition sites that are associated with intensive 
agriculture. One of four fish bearing streams on YTC (Lmumma Creek) flows 
into the Yakima River, and the report identifies this area within the Yakima River 
Basin, as having some of the best water quality and habitat conditions. 
Generally, the report indicates sediment from sources like YTC is of little or no 
consequence when compared to chronic impacts from irrigation return flows.
Consequently, YTC’s influence on bull trout habitat in the Yakima River Basin is 
minute. Increased sediments from non-agriculture areas like YTC are the result 
of seasonal snowmelt and run off events.

There are three additional fish bearing streams feeding into the Columbia River; 
Johnson, Hanson, and Alkali Creeks. Conditions on these streams and their 
impacts on water quality and habitat conditions in the Columbia River are 
similar to that for Lmumma Creek on the Yakima River; infrequent seasonal 
snow melt and run off events that are of little to no consequence when compared 
to other sources (e.g., agriculture return flows). Consequently, YTC’s influence 
on bull trout habitat in the Columbia River Basin also is minute.

39. The use of Seibert stakes has been a successful method of reducing or eliminating vehicle 
impacts to streams. Fires however, have eliminated riparian vegetation and negatively 
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impacted streams. Increased sediment, solar radiation and reduced riparian woody debris 
results from burned riparian areas. Streams on YTC drain to both the Yakima River basin and 
the Columbia River. Listed fish utilize these streams certain years or annually. These streams 
meet phases of their life history. The impacts to fish habitat have not been adequately 
assessed. The miles of stream adjacent roads (miles of road within 50 feet and 75 feet per 
drainage) and the number of stream crossings per stream as well as the acreage of road that 
drains to the stream should be provided to quantify erosion and sediment sources.

Response: The USGS has evaluated surface water quality in the Yakima River Basin. One 
report concluded from 1987–1991 data that “stream-flow from rangeland was 
small, and in terms of land use, its effect on water quality was insignificant”. A 
2000 report concluded that good water quality and habitat conditions in the 
Yakima River Basin are associated with areas of little or no agriculture, as 
opposed to poor condition sites that are associated with intensive agriculture. 
One of four fish bearing streams on YTC flows into the Yakima River (Lmumma
Creek), and the report identifies this area within the Yakima River Basin, as 
having some of the best water quality and habitat conditions. Generally, the 
report indicates sediment from sources like YTC is of little or no consequence 
when compared to chronic impacts from irrigation return flows. Increased 
sediments from non-agriculture areas like YTC are the result of seasonal
snowmelt and run off events.

There are three additional fish bearing streams feeding into the Columbia River; 
Johnson, Hanson, and Alkali Creeks. Conditions on these streams and their 
impacts on water quality and habitat conditions in the Columbia River are 
similar to that for Lmumma Creek on the Yakima River; infrequent seasonal 
snow melt and run off events that are of little to no consequence when compared 
to other sources (e.g., agriculture return flows).

Fire impacts do occur and primarily exhibit short-term impacts to riparian and 
wetland vegetation (i.e. reduction of structure, establishment of earlier seral 
vegetation condition, stimulation of regeneration.)

40. Due to unprotected nature of this aquifer and the soil characteristics, there is higher potential 
for contamination to the aquifer underlying the proposed activity. This fact needs to be 
disclosed in this document, as well as the potential pathways of environmental contamination 
to the unprotected aquifer, groundwater, and surface water. Many of the existing surface 
waters have on-going contamination problems associated with historic storm water, 
wastewater, and other human activities in the area.

Response: EPA designated the Central Pierce County sole source aquifer as discussed in 
Groundwater Protection Programs Section 3.2.2.2.1. Designated 303(d) surface 
water bodies are disclosed in Section 3.2.1.2. Existing contamination sources are 
discussed in Section 3.2.2.2 and in further detail in Section 3.12.8 Hazardous 
Waste Spills and Contaminated Sites. The Army has measures in place to prevent 
contamination. Therefore, the Army believes that the potential for activities 
related to proposed alternatives to affect the groundwater resources adversely is 
low and detailed groundwater characterization and analysis are not warranted. 
Fort Lewis has programs and control measures in place to protect the aquifer.
The Army complies with the western Washington stormwater manual and 
attempts to maximize utilization of LEED Silver guidelines and Low-impact 
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Development practices for comprehensive stormwater management. Any 
potential impacts related to water quality would be addressed through SWPPPs
and SPCCPs. The Army will continue to coordinate with appropriate state and 
federal agencies to ensure compliance with regulations and protection of 
groundwater resources.

41. It is important to mention that Pierce County and Thurston County both have unprotected 
sole-source aquifers underlying Fort Lewis. There has been historic man-made contamination 
from private industry, as well as the Air Force and Army Base of the past several decades. 
Some of this contamination is still be cleaned up. A contaminated (current or future) aquifer 
is harmful to human and environmental health. The lack of mention of these critical 
environmental facts is disconcerting. The existing environmental condition, as well as 
potential future environmental risks must be included in the draft environmental document. 
Appropriate avoidance and mitigation strategies must also be included for all alternatives.

Response: As discussed in Sections 3.2.2 and 3.12.8, past contamination at Fort Lewis has 
been evaluated and, in coordination with the EPA and state agencies,
appropriate remediation has been developed and is in place. At the same time, 
specific procedures were developed to protect the aquifers underlying Fort Lewis 
from future contamination. Finally, no part of any of the actions that comprise 
the alternatives evaluated in this EIS would result in releases of contaminants 
that could adversely affect the aquifers.

42. The draft EIS indicates that there are several water bodies that would potentially be affected 
by the project and that some of them have been listed as water quality impaired on the state of 
Washington’s 303(d) list. Listing parameters include pH, temperature, dissolved oxygen, 
fecal coliform bacteria, phosphorus, and pesticides. We are concerned that planned activities 
under the Preferred Alternative, such as construction of additional facilities and intensified 
use of live-fire and maneuver training and associated equipment use could further degrade 
water quality with respect to those parameters. We believe that the NEPA analysis should 
include additional specific information about water quality and management actions that 
would improve water quality. The EIS, for example, identifies the pollutants affecting various 
water bodies, but does not indicate the magnitude of water quality standard exceedances and 
Army actions to meet water quality standards. We recommend the Army work with 
Washington State Department of Ecology (Ecology) to develop water quality restoration 
plans for waters that do not currently have such plans, and to implement existing plans to 
meet State and Federal water quality rules and regulations.

Response: As discussed in Section 3.2.1.2, only one surface water body located within Fort 
Lewis — American Lake — is listed as a Category 5 impaired water body, which 
is equivalent to the traditional 303(d) list. Other water bodies are outside and 
upstream of the Fort Lewis boundary and therefore would not be affected by 
activities related to proposed alternatives. Based on the 303(d) list American 
Lake is listed as impaired by phosphorus which is primarily related to 
agricultural activities. The Army does not believe that activities related to 
proposed alternatives would contribute to phosphorus contamination in the 
American Lake. The watershed management plan was completed in July 1997 
and proposed control measures include phosphorous precipitation/inactivation, 
watershed nutrient management, and volunteer monitoring. Additionally, 
mitigation measures proposed by the Army, including the SPCCP and exclusion 
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of training activities from sensitive areas, further minimize potential impacts to 
water quality.

43. The draft EIS notes that most surface water on Fort Lewis would also be discharged into 
Puget Sound, which is sensitive and vulnerable to water quality and habitat impacts. As an 
active member of the Puget Sound Partnership, EPA strongly supports the strategic priorities 
that have been established to protect and restore this important resource. Because of that, we 
encourage the Army to partner with others involved in Puget Sound restoration programs to
ensure coordination of ecosystem restoration activities. We also note that, under the federal 
Clean Water Act (CWA), any construction project disturbing one or more acres requires a 
construction storm water discharge permit or National Pollutant Discharge Elimination 
System (NPDES) permit for discharges to waters of the U.S. The FEIS should document the 
project’s consistency with applicable storm water permitting requirements and should discuss 
specific mitigation measures that may be necessary or beneficial in reducing adverse impacts 
to water quality.

Response: As noted throughout Sections 4.2.and 6.2, for each project contractors would 
develop and implement a SWPPP that outlines mitigation strategies to reduce 
impacts associated with storm water runoff during construction. The Army would 
incorporate BMPs that would reduce runoff and sedimentation to aquatic 
environments in accordance with CWA regulations for storm water runoff at 
construction sites. Additionally, the Spill Prevention Countermeasure and 
Control Plan (SPCCP) would address the potential for impacts from accidental 
spills and releases that would have potential to impact water quality. As stated in 
Section 6.2.4.1.1, “pursuant to provisions in the CWA, contractors must submit a 
NOI to obtain coverage under the National Pollutant Discharge Elimination 
System (NPDES) General Permit for Storm Water Discharges from Construction 
Activities for each construction project that disturbs 1 acre or more of land.”
Furthermore, Fort Lewis has been actively involved in the Puget Sound Federal 
Caucus, a sub-group of the Puget Sound Partnership to assist with restoration 
efforts and activities. The text in these sections has been updated to reflect this 
statement.

44. In our scoping comments in February 2009, we indicated that construction of facilities and 
cantonment developments could compact the soil, thus changing hydrology, runoff 
characteristics, and ecological function of the area, affecting flows and delivery of pollutants 
to water bodies. The EIS does not describe in sufficient detail sediment loadings to impaired 
streams during construction and maneuver training. Are stream crossings going to impact any 
stream with sediment? How effective would any proposed best management practices be in 
protecting the streams and aquatic resources, particularly fisheries? Do crossings at certain 
times of the year result in more impacts than others? The final EIS should discuss impacts 
due to stream crossings. The EIS should also document locations where stream fording and 
crossing within the Installations with wheeled and tracked vehicles have been approved, and 
if articulating concrete mats are used to harden low-water crossing sites along tank trails.

Response: No new stream crossings are proposed with the proposed action; however, the 
existing crossings would be used more frequently. There are no “impaired”
streams located on YTC. Stream crossing improvements have been constructed in 
accordance with all regulatory (permitting and design) requirements. In 
addition, all water bodies have a 50-m buffer around them. The assumption with 
the use of BMPs is that they are effective, thus the reason for their use. Any 
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construction within drainages or that have potential to impact drainages are 
vetted through appropriate planning and permitting processes. Finally, 
construction activities require the use of SWPPPs, SPCCPs, and EPPs.

45. The project proposes new construction activities that would expand impervious surfaces, 
resulting in greater storm water volumes and potentially higher pollutant loading to nearby 
waterways and floodplains. Even though current surface water drainage and retention systems 
at the Installations would lessen the impacts of storm water runoff from impervious surfaces, 
pollutants are still likely to accompany discharge to surface waters and infiltrate to ground 
water.

We recommend use of Low Impact Development (LID) techniques that reduce the volume of 
storm water and mimic natural conditions as closely as possible. More information about LID 
practices can be found online at: http://www.psat.wa.gov/Programs/LID/lid_cd/brochure.pdf
and http://www.epa.gov/smartgrowth/stormwater.htm.

Response: LID techniques were incorporated into the Area Development Plans that will be 
the foundation for all future development as part of complying with the western 
Washington stormwater manual. Thus, impervious surfaces were minimized as 
much as practicable. In addition, potential impacts related to construction 
activities would be addressed through project-specific SWPPPs and SPCCPs.
Finally, every construction project has an Environmental Protection Plan (EPP) 
that includes all environmental protection measures outside of SWPPPs.

46. The draft EIS should address any potential effects to groundwater resources at Ft. Lewis and 
YTC from the proposed action, and indicate measures to be taken to ensure protection of 
groundwater quality as the project is implemented. Please note that the groundwater resources 
at Fort Lewis lie within the Central Pierce County Aquifer that EPA designated as a Sole
Source Aquifer (see http://yosemite.epa.gov/r10/water.nsf/Sole+Source+Aquifers/SSA) due 
to concerns about potential contamination risks. In order to better analyze potential impacts to 
this sole source aquifer and aquifers at YTC, the final EIS needs to include information about 
water level elevation contours of the area, cross sections depicting aquifer stratigraphy and 
water level depth, maps of any contaminant plumes known to exist in the area and plume(s) 
likely to be transported to a deeper part of the aquifer systems, ground water flow directions, 
hazardous materials sites, and locations of existing wells and a description of the anticipated 
impacts on the wells and on the wellhead protection areas. In particular, EPA is concerned 
that in some areas of Yakima County, nitrate levels in well water are in excess of the state 
drinking water maximum contaminant level (MCL) of 10 mg/L. If information is available, 
please include the most current test results for nitrates and other contaminants in well water at 
the installations.

Because of concerns that water within the aquifers may exceed drinking water quality 
standards, we recommend the Army coordinate with appropriate State and Federal agencies 
with programs addressing the aquifer issues to ensure their protection, and to partner with the 
agencies’ ongoing aquifer habitat and water flow and quality studies to better understand the 
complex aquifer and river interchange relationships. Please note that some projects receiving 
federal financial assistance are subject to EPA review and approval that the project would not 
be a hazard to public health through contamination of ground/drinking water.

Response: EPA designated Central Pierce County sole source aquifer is discussed in 
Groundwater Protection Programs Section 3.2.2.2.1. The Army believes that the 
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potential for activities related to proposed alternatives to affect groundwater 
resources adversely is low and therefore detailed characterization and analysis 
of the groundwater conditions (i.e., water level map, cross sections, plumes 
delineation etc) would fall out of scope for this EIS. Any potential impacts related 
to water quality would be addressed through SWPPP and SPCCP plans. Army 
will coordinate with appropriate state and federal agencies to ensure compliance 
with regulations and protection of groundwater resources. Furthermore, Fort 
Lewis has been actively involved in the Puget Sound Federal Caucus, a sub-
group of the Puget Sound Partnership to assist with restoration efforts and 
activities. The text in this section has been updated to reflect this statement.

Any military training activity is unlikely to affect quality of groundwater 
resources at YTC. Potable water is obtained from aquifers that historically have 
not demonstrated influence from training activities at YTC. The primary source 
of drinking water in the cantonment area and for many area residents is a 
confined aquifer that occurs at considerable depth. The commenter stated “the 
FEIS needs to include information about water level elevation contours of the 
area, cross sections depicting aquifer stratigraphy and water level depth…” Due 
to the complex geology of the YTC area, existing wells and data are insufficient 
to contour the water level elevation or aquifers of the area or to derive cross-
sections of the aquifer stratigraphy.

The commenter further stated that “[the final EIS needs to include] maps of any 
contaminant plumes known to exist in the area and plume(s) likely to be 
transported to a deeper part of the aquifer systems, ground water flow directions, 
hazardous materials sites, and locations of existing wells and a description of the 
anticipated impacts on the wells and on the wellhead protection areas.” The only 
known contaminant plumes are in the cantonment area and are associated with 
sites investigated in the RCRA Facility Investigation in 1995. According to 
groundwater monitoring data, the plumes affect surficial water in an area of less 
than one tenth of a square mile and have no influence on existing Army or 
private potable water wells. No contamination has migrated beyond the YTC 
boundary. In addition, a groundwater monitoring well has been positioned to 
identify if there is future development of a plume associated with a petroleum 
release in 2008. All groundwater monitoring is done in cooperation with the 
Washington State Department of Ecology.

In addition, the commenter stated, “In particular, EPA is concerned that in some 
areas of Yakima County, nitrate levels in well water are in excess of the state 
drinking water maximum contaminant level (MCL) of 10 mg/L. If information is 
available, please include the most current test results for nitrates and other 
contaminants in well water at the installations.” YTC is aware that areas of 
Yakima County with high nitrate levels are associated with agricultural and 
residential activities. YTC has no agricultural activities. YTC does not have 
permanent residential facilities for Soldiers and Families, but does provide 
temporary housing for training Soldiers. Water from downrange potable wells is
analyzed for nitrate every three years. Water from Class A potable water 
distribution systems is analyzed for nitrate annually. Washington State 
Department of Health determines analytical schedules and maintains resulting 
data. Data have been below the MCL.
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47. The figures on page 4–4, lines 33–34 on off-road miles contradicts the percentage (20) shown 
on page 4–10, line 6.

Response: The numbers and percentages have been corrected. Please refer to Section
4.1.4.3.1 to review the revisions.

G.3.4 Biological Resources

48. Inspecting and removing bats before demolition will not mitigate the loss of habitat. This is a 
frivolous mention of bats if this is all that is said about the impacts of demolition to breeding 
or hibernating colonies of bats.

Response: We agree that removing bats before demolition will not mitigate the loss of 
habitat. However, since the habitat is man-made, it does not represent the loss of 
native habitat for these species. Removal of bats would help avoid direct 
mortality.

49. The sentence “Fires would cause some mortality to wildlife, although most animals would be 
able to flee from fire” is biologically unsupportable, as hinted at in the sentence following 
this, which states that small mammals, butterfly larvae, ground nesting birds with eggs or 
young, would be vulnerable. This group happens to include many of the protected species 
occurring in this habitat, such as the protected butterflies, streaked horned larks, pocket 
gophers, and hibernating or torpid bats.

Response: Section 4.3.3.3.2, Live-Fire Training Direct and Indirect Effects, and similar 
sections have been modified to state that “some animals would be able to flee 
from fire.” The document does address risks to protected species from fire, both 
in this section and throughout Section 4.3.3 where impacts to special status 
wildlife species are addressed.

50. Please add frequent or ill-timed fires to the list of threats for both prairie butterflies and 
clarify that human and off-road vehicle threats are both direct and indirect.

Response: The text of Section 3.3.3.2.1, Prairie Butterflies has been modified to include fire 
in the list of threats. Effects from off-road vehicles are clarified in the effects 
analyses in Section 4.3.3, Wildlife Resources.

51. Page 3–33, lines 7–9. “Wildfires in the AIA accounted for approximately 2,145 acres 
(868 ha) of the 3,487 acres (1,411 ha) burned during 2008, including the 650-acre (260-ha) 
wildfire noted above (Leeper 2009).” This information is accurate but contrary to statements 
throughout the document that fires affect hundreds of acres on the Fort each year. The scale, 
timing and frequency of fires on the AIA under current conditions are a source of significant 
conservation concern and appear to be adversely impacting several federal candidate species 
(mardon skipper, Taylor’s checkerspot, streaked horned lark, and Mazama pocket gopher) 
through direct and indirect mortality and are a significant source of habitat loss and 
degradation. Most of the AIA burns every year, with fires being too large, too early and at too 
large a scale to provide the benefits suggested in the DEIS. Please quantify the number, 
timing and size of fires, and quantify impacts that would be expected under the various 
Alternatives, including Alternative 1. Please correct inconsistent language related to fire 
throughout the DEIS and address associated impacts and proposed mitigation for all 
Alternatives, including Alternative 1.
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Response: The Army keeps records of how many acres burn annually at Fort Lewis and 
where these ignitions occur on the installation. Although large fires do occur in 
the impact areas, particularly the AIA, and will continue to occur in the future 
under any of the alternatives, the majority of fires resulting from ignitions at Fort 
Lewis in a given year are small in size. It is not possible to predict accurately 
how many fires would occur in a given year or locations where such fires would 
occur, under any of the alternatives, but the number of fires is expected to 
increase as additional Soldiers arrive at Fort Lewis.

Occurrences in the document that imply fires affect hundreds of acres have been 
changed. Potential impacts to the special status species mentioned in this 
comment are discussed in Section 4.3.3, Wildlife Resources. Fires at Fort Lewis 
have positive as well as negative effects. For example, in forested areas, they 
promote diversity by creating a microhabitat for species that populate the areas 
after they have been burned and fires on the prairie help control the 
encroachment of Douglas-fir. An increase in the number of fires in forested areas 
would not affect candidate species. The EIS presents both potential benefits and 
adverse effects of fire.

52. Page 4–17, line 4: Fires in the AIA impact thousands of acres annually as stated elsewhere in 
the document, not hundreds as stated here. Please change wording. Also, it is inappropriate to 
assume that potential benefits automatically outweigh negative effects of existing and 
increased fires when this has not been described or quantified. Fire impacts result from 
inappropriate timing, intensity and frequency of burns, all of which can be detrimental to 
native plants and animals of conservation concern. Increased training is highly likely to lead 
to more early season fires, more fires overall, and more acres burned, which is highly likely 
to destroy habitat and remaining populations of Taylor’s checkerspot and mardon skipper 
butterflies, the young of migratory grassland birds such as streaked horned lark and vesper 
sparrow, juvenile and adult herps of many species and may affect Mazama pocket gopher 
directly and/or indirectly be reducing food availability during the breeding season. 
Numerically, far more animals and species are unable to flee from fires and are destroyed. 
These comments apply to all Alternatives. We consider current fire impacts on the AIA 
(Alternative 1) to be Significant. They may be mitigable if appropriate to address current fire 
effects on biological resources. Because current fire conditions represent a severe and 
unmitigated threat to the remaining populations of Taylor’s checkerspot and mardon skipper, 
any increase in fire activity is a source of significant concern. Alternatives 2 through 4 
represent an unspecified level of increased risk. Alternatives 1 through 4 present an 
unacceptable level of risk to special status wildlife species.

Response: Section 4.3.1.3.2.1 has been modified to state more accurately the total annual 
acreage of the AIA impacted by fire. The page and line referenced in the 
comment is in Section 4.3.1, Vegetation. Therefore, the associated discussion 
applies to plant communities and not wildlife. The text presents potential adverse 
and beneficial effects of fire, but does not state that potential benefits “outweigh 
negative effects” of fire, as implied in the comment.

53. The statement “…the number of acres burned annually being highly dependent on weather 
conditions” is incorrect. Currently most of the area burned is on the AIA, which burns 
extensively every year.
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Response: The referenced text in Section 4.3.3.2.1 has been changed to state that the
number of acres burned in a given fire event is highly dependent on weather 
conditions.

54. Low intensity is a relative term and only one way in which fires are damaging; why do you 
assume additional fires would be low intensity? Also, the frequent low intensity burns 
currently affecting the AIA (Alternative 1) are having both short- and long-term impacts on 
vegetation composition and structure, most notably in the increase of noxious weeds, which 
tie up large amounts of space and outcompete native plants. Some fire effects are positive, 
such as reducing likelihood of invasion by Scot’s broom, but many others, such as the loss of 
native annual plants and invasion by non-native annual grasses, have had profound effects on 
rare plants, animals, and ecosystem function.

Response: The assumption that additional fires would be low intensity is based on numerous 
years’ worth of observation of fires in the AIA. Fires set in the AIA typically 
occur after the grass dries out in June, and after an area is burned initially, there 
is virtually no fuel remaining to support additional fires. Sections 4.3.1.3.2.1 
4.3.1.4.2.1 have been modified to include some information on the potential for 
fire to change the species composition of prairies. The sections referenced by the 
comment mention both adverse and beneficial effects of fires on prairies.

55. There is no mention of Migratory Birds in Chapter 3. Fort Lewis contains numerous 
populations of rare and important migratory birds such as purple martins, western blue birds, 
and others. Please provide information here and address these in a corresponding manner in 
Chapter 4 and elsewhere as appropriate. There is also no mention of bats in this chapter, 
although a few scattered references appear elsewhere in the document and several are listed 
as species of concern in Table 3–6.

Response: Migratory birds are discussed in Section 3.3.3, under the various habitat types. 
See Section 3.3.3.1, Wildlife Species and Their Habitat, and its subsections. Bats 
are mentioned in Chapter 3, in Section 3.3.3.1.1. It should be noted that these 
discussions are intentionally kept brief and are not exhaustive lists of all of the 
species that occur on Fort Lewis.

56. Townsend’s Big-eared bats, a federally designated Species of Concern, and a Washington 
State Candidate Species, utilize islands of conifer trees in the prairies and savannah habitats 
on Fort Lewis. This was not previously known, but determined during a 2009 Fort Lewis Fish 
and Wildlife study performed by Cascadia Research.

Response: We have revised Sections 4.3.3.4.3.1, 4.3.3.5.3.1, and 4.3.3.6.3.1 of the EIS to list 
the Townsend big-eared bat along with the other non-listed special status wildlife 
species that occur in prairie and oak woodland habitats.

57. Bats may be very sensitive to noise, and helicopter activities may already be a factor in the 
uneven distribution of some bats species at Fort Lewis. Little is known about the impacts of 
human-generated noise on bats.

Response: The Army is unable to determine that bats at Fort Lewis are susceptible to 
helicopter noise.
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58. Page 4–35, lines 9–10. Increases in Noise are considered Significant under Alternatives 2 
through 4; wildlife may be somewhat habituated to current noise levels, but logic does not 
follow that a significant change in noise levels would have no effect on wildlife, especially on 
species like grassland birds. Please address this issue and provide mitigation options.

Response: The referenced section does not state that the change in noise would have no 
effect on wildlife, as the comment implies. Section 4.3.3.4.3.1 discusses the 
potential impacts of noise on wildlife, but states that these effects would not be 
significant. Effects would be significant to human receptors, but not to wildlife 
because significance is related to annoyance. The FEIS contains specific 
mitigation for the streaked horned lark, which includes developing protective 
buffers for all identified streaked horned lark nesting colonies (except at GAAF), 
and restricting low-level hovering by aircraft in colonies and buffer areas during 
the nesting period. Because these restrictions would not be feasible for the GAAF 
population, identified mitigation for this population is to create suitable 
alternative nesting habitat down range.

59. Page 2–23, Lines 6–13: Please provide a range of elevations for each of the type of helicopter 
training and the Training Areas where each type of training would occur. Address the 
potential for these flights to impact federal candidate butterflies and the streaked horned lark 
on Fort Lewis in Chapter 4.

Response: Although helicopters would occupy altitudes ranging up to approximately 
5,000 feet above ground level while training, they would primarily conduct 
landings and takeoffs only at GAAF and VHF. They could fly most anywhere 
over Fort Lewis or YTC during their training flights using the modes of flight 
described in Section 2.2.3. Potential effects of aircraft on the streaked horned 
lark are discussed in Section 4.3.3.6.3.1 of the EIS, under Special Status Wildlife 
Species. The discussion has been expanded to address potential effects to 
candidate butterflies.

60. Page 4–39, lines 30–39. Helicopter training impacts need to be described in detail and 
quantified. NOE and similar types of training could cause significant mortality to prairie 
butterflies and streaked horned lark. Larks will be significantly adversely affected by the 
increase over baseline conditions of more than 55,000 take-offs and landings at GAAF. 
Please specify how and where all such activities would occur, what seasons and with what 
frequency so that impacts can be properly assessed. There is nothing in the mitigation section 
that could compensate for these effects.

Response: The details of helicopter training that are known at this time are presented in 
Section 2.2.3.3, Medium Combat Aviation Brigade. The Special Status Wildlife 
Species discussion in Section 4.3.3.6.3.1 includes an assessment of potential 
adverse effects to the streaked horned lark from helicopter flights. This section 
has been modified to include a discussion of potential effects to federal candidate 
butterflies. In the FEIS, Section 4.3.3.8, Mitigation, has been revised to include 
additional mitigation for these species, including restrictions on low-level 
aircraft hovering near nesting colonies of streaked horned larks.

61. Chapter 2 indicates that the medium CAB would perform training activities “as low as the 
vegetation would permit.” Please provide information on where training, particularly the 
NOE, would occur as well as the season. Rotor wash could have profound effects on the
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integrity of rare and important prairie plants as well as impact pollination, seed formation and 
dispersal. Rotor wash is also likely to exacerbate the spread of noxious weeds, especially 
wind-dispersal species such as Hairy cat’s ear, which is particularly difficult to treat. If such 
an event were to occur following a fire, the effects would be cumulative due to the exposure 
of the mineral soil.

Response: Section 4.3.1.6.3.1 has been modified to address some of the comment’s concerns 
in the discussion of potential impacts to vegetation from helicopter training. 
Helicopter training would be able to occur in all available Fort Lewis airspace 
at any season, with the exception of the restrictions on flight in Fort Lewis 
Regulation 420–5.

62. The number and scale of digging events under any of the Alternatives is not provided here or 
elsewhere. Please quantify and supply a map of where digging is permitted so that impacts 
can be assessed.

Response: The approximate annual acreage affected by digging under all the alternatives is 
provided in Table 4–6. The dig permit process is described in Section 4.3.1.3.3.1.

63. The number of road and off-road vehicle miles is proposed to increase by a minimum of 
35 percent. Fort Lewis currently has difficulty maintaining habitat under the existing 
maneuver miles being driven. Any additional roads would put increased pressure on Fort 
Lewis’s ability to sustain training lands in a condition to support federally listed and 
candidate species. At the current rate of restoration, impacts from maneuver training would 
not be mitigated sufficiently. We recommend that the necessity of an increase in road miles 
and an increase in acreage for maneuver training be reconsidered in order to address the 
potential threat of these impacts to federally listed and candidate species and trust resources.

Response: The increase in vehicle road miles proposed in this EIS refers to an increase in 
the number of total miles that military vehicles drive on existing hardened roads 
annually. The proposed action and alternatives do not include creation of new 
roads on training lands. In addition, the need for the increase in vehicle miles is 
described in Chapter 1 and has not changed.

Although the number of off-road miles driven would increase substantially under 
all the alternatives and would put increased pressure on rehabilitation efforts at 
Fort Lewis, much of the off-road training would occur in areas where listed and 
candidate species do not occur. At present, Fort Lewis tends to concentrate the 
most intense forms of training in the most degraded areas. While these areas 
must be repaired after training events, they do not undergo the degree of 
rehabilitation that occurs in higher quality habitats. For instance, these areas 
are often hydroseeded with a grass mixture following training damage with the 
intent of supporting additional training, rather than re-establishing high quality 
native plant communities. The mitigation sections 4.1.3.8 and 4.3.3.8 have been 
modified to list ongoing management activities to protect/conserve/enhance 
prairie habitat and other sensitive habitats and species on Fort Lewis, which 
would continue regardless of the outcome of the EIS. Additionally, new 
mitigation proposed in these sections has been revised to include more specific 
measures for sensitive species.
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64. Page 2–8, lines 3–11: Operating on roads or unrestricted terrain (e.g., less than 30 percent 
pitch and 60 percent grade) allows SBCTs to take advantage of the Stryker’s speed (p. 2–8). 
This description fits the Fort Lewis prairies precisely. Tracked vehicles crush animals unable 
to flee (young birds, butterflies in all stages) and may also impact fossorial species like 
Mazama pocket gopher by crushing burrows or young. Vehicles traveling at high speed on 
fragile soils, such as the cryptogrammic crusts on the prairies, can also significantly degrade 
habitat through erosion, introduction and spread of noxious weeds and destruction of key 
native plants. We recommend minimizing off-road training miles to reduce loss of rare 
species, habitat destruction, and fuel consumption.

Response: As noted in Section 2.2.1.2, SBCTs move mostly by road, with limited off-road or 
cross-country operations. The SBCT uses Stryker vehicles to traverse terrain and 
obstacles to ensure protected delivery of infantry squads to their dismount points.
The way the Stryker vehicles are used in training and deployment already 
minimizes the number of off-road training miles.

Stryker vehicles are wheeled and not tracked vehicles, as implied by the 
comment; while they do affect native communities and wildlife as described in 
the comment, the intensity of these impacts is much less than that of tracked 
vehicles. Effects to vegetation and Wildlife are discussed in Section 4.3, 
Biological Resources.

65. Page 3–11, line 31–32. “The Forestry and Fish and Wildlife Habitat and ITAM programs are 
responsible for controlling Scotch broom and unwanted trees in the TAs.” Fort Lewis Fish 
and Wildlife is also tasked with control of noxious weeds on the TAs, an impact that is 
expected to increase dramatically. Many noxious weeds take years and repeated treatments to 
control. No dedicated funding is provided to Fort Lewis Fish and Wildlife to accomplish this 
task and it is currently conducted with habitat management funds. Please address this 
omission, as appropriate, in other areas of the document.

Response: The text of Section 3.3.1.2 has been modified to clarify some of the noxious weed 
control duties and guidance on Fort Lewis. Control of invasive species is guided 
by the Integrated Pest Management Plan. The statement that no dedicated 
funding is provided to accomplish noxious weed removal is incorrect. The five-
year annual budgets provided in the Fort Lewis INRMP show funding for 
invasive species control as a separate project in the Fish and Wildlife Program 
budget.

66. Neither the DEIS nor the INRMP’s site-specific plans contain protection measures to 
maintain species where they occur on the landscape. Instead, emphasis is on lands being 
restored on their behalf both on and off Fort Lewis. Maintenance of existing populations of 
special status species currently occupied sites should be primary before considering moving 
to alternative locations.

Response: The Army has ongoing management programs for sensitive species and habitats 
that contain protection measures to maintain species where they occur on the 
landscape. Some of these protections are found in Fort Lewis Regulation 420–5, 
ESMPs for listed and candidate species, and other portions of the INRMP. The 
mitigation sections of the EIS (see Sections 4.3.1.8 and 4.3.3.8) have been 
modified to list ongoing management programs to protect these species, which 
would continue to occur regardless of the outcome of the EIS.
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67. Many threatened and endangered plants and species depend on wetland habitat for survival.
This project, along with other specifically mentioned projects in the DEIS, will jeopardize the 
existence of this critical habitat, as well as the species.

Response: Outside of the listed salmonid species, very few of YTC’s endangered, threatened, 
and sensitive species are riparian obligates. Potential impacts to wetlands are 
discussed in Sections 4.4 and 6.4 of the EIS, and potential impacts to the one 
threatened and endangered species that occurs in wetland habitats are discussed 
in the Biological Assessment (Appendix F) and Sections 4.3 and 6.3 of the EIS. 
As discussed in the EIS, the proposed activities would not have a significant 
effect on wetlands on Fort Lewis or YTC because they would occur outside of 
established buffers and would not affect compliance with wetland policies or 
regulations, nor would they lead to a loss in size or function of wetland habitat. 
Neither Fort Lewis nor YTC contains critical habitat for threatened or 
endangered Species, including wetland and aquatic species. As discussed in the 
BA, the proposed activities are not likely to adversely affect these species, 
because the existing protection measures (such as buffers between 
maneuver/refueling areas and wetlands/aquatic habitats) are sufficient to 
continue to protect these species under all the alternatives covered in the EIS.
Fire impacts do occur and primarily exhibit short-term impacts to riparian and 
wetland vegetation (i.e. reduction of structure, establishment of earlier seral 
vegetation condition, stimulation of regeneration).

68. Page 4–33, line 35–36. “Wetlands and other aquatic habitats are designated on maps to 
prohibit off-road vehicle travel within 164 feet (50 m) of these areas.” These maps need to 
become part of the GPS systems installed in most military vehicles to that Soldiers can 
discern these boundaries on the ground. Also, there are numerous existing roads of all types 
on Fort Lewis that occur within the 50-m buffer, which contradicts statements in numerous 
places in the DEIS; the INRMP is also conflicted on this point. Roads, especially near 
wetlands, can significantly impact wildlife species, particularly herps that travel seasonally to 
and from wetlands and can be found in high concentrations within 100 m of the wetland edge. 
Alternatives 1 through 4 do not acknowledge or address this issue in spite of the presence of 
several special status herps; please address. We recommend seasonal restrictions on the use 
of all roads and trails within 100 m of wetland edges from February to April and September 
to October to protect migrating herps. Existing roads within the 50-m buffer should be closed 
to protect special status species, including occupied and potential howellia habitat.

Response: Vehicle travel on existing roads is allowed within wetland buffers. This has been 
clarified throughout the EIS wherever not clearly stated. We have revised Section 
4.3.3 of the EIS to include mortality by vehicles on roads as a potential adverse 
impact to special status herpetofauna. We do not agree that significant impacts 
to these species would occur under the current management program. While 
some mortality to these species could occur during migration, the breeding 
habitat of these species is protected.

69. Section 4.18. If there will be irreversible impacts to flora, fauna and other endangered 
species, habitat, cultural resources and other uses, how can they be avoided or mitigated? It is 
not clear that this document has analyzed that to the extent that is required by NEPA and 
other federal acts…neither in the letter of the law nor the spirit of the law.
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Response: The referenced Section (4.18, Irreversible and Irretrievable Commitments of 
Resources) indicates that “irretrievable resource commitments include the loss 
of fish and wildlife habitat from construction and training activities.” The section 
does not state that there would be irreversible impacts to endangered species, 
critical habitat, or cultural resources, as the comment implies. The nature of 
impacts to the various resource areas are discussed in more detail under the 
appropriate resource sections in Chapter 4. Section 4.18 also states that 
“ongoing and proposed mitigation and resource management would reduce 
these impacts, but the quality of vegetation and habitat is likely to be reduced if 
training levels remain high.” The EIS does not imply that all impacts to 
resources would be “avoided or mitigated,” merely that the degree of impact 
would be lessened by mitigation. As required under NEPA, this document 
discloses unavoidable adverse impacts to resources (Section 4.16), the 
relationship between short-term uses and long-term productivity (Section 4.17), 
and irreversible and irretrievable commitments of resources (Section 4.18).

70. “However, continuation of the current levels of training would still result in the degradation 
of prairies from the baseline conditions reported in Chapter 3, and would require a 
continuation of current prairie management and monitoring programs to prevent significant 
impacts.” If prairies continue to degrade as a result of training, and training will increase by 
50 percent plus impacts related to additional training related to each Alternative, then those 
programs tasked with offsetting these impacts must grow as at least this much. However, 
given that prairie restoration becomes more difficult as the percentage of non-native plants 
increases, it is likely that required repairs will increase disproportionately, which will require 
regular access to and resting of training lands, which will subsequently result in higher levels 
of impacts to training lands left open.

Response: The effects analysis has been completed with the understanding that increased 
training will require increased rehabilitation efforts. Much of the training is 
concentrated on already degraded prairies that have a large component of non-
native plants. These areas are rehabilitated to support additional training rather 
than to restore native plant communities. The Army is committed to providing 
access to training areas for management or mitigation in order to ensure 
training area sustainability for future training. The Army will continue to 
monitor and conduct management activities in accordance with Fort Lewis 
regulations, the ITAM Program, and other installation management plans

71. Page 4–19, lines 23–29. There is currently a relatively small amount (few hundred acres) of 
prairie in good or fair condition, yet much of this is outside of Seibert-staked areas. Within 
Seibert-staked areas, there are an increasing number of encroachments by military vehicles 
for which there are currently no repercussions under Fort Lewis Regulation 420–5. Increases 
in such activities will lead to loss and degradation of critical prairie vegetation and mortality 
to species of concern, making these impacts significant. Please apply this assessment to 
Alternatives 2, 3, 4 and address mitigation needs.

Response: The following paragraph in the referenced section states that there would be 
significant effects to vegetation as a result of degradation of high-quality native 
plant communities. Although mitigation has been proposed for these impacts, and 
a concerted effort will be made to continue to protect native prairie habitats, the 
FEIS has been revised to state that the potential effects would be significant.
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Additional mitigation for impacts to vegetation has been provided in Section 
4.3.1.8.2.

72. Please quantify all cumulative effects from all associated activities such as population 
increase on Fort Lewis and in the surrounding area, the proposed HIMARS, fires, maneuvers, 
etc. Also, lines 21–29 from this section attempt to offset impacts from the proposed 
Alternatives. These actions are needed to prevent extinction of numerous prairie and oak 
woodland species and ecosystems in addition to the need to protect habitat and occupied sites 
on Fort Lewis, and could not begin to offset impacts from the proposed actions because Fort 
Lewis owns 90 percent of the remaining habitat and most imperiled species. Finally, the 
PBMS approach only works if access and funding are guaranteed, which they are not. 
Consequently, Alternatives 1 through 4 are highly likely to result in Significant impacts to 
high quality plant communities, and therefore loss of habitat, particularly for sensitive 
species. Please address this impact here and for all affected Biological Resources.

Response: The installation has analyzed all cumulative effects from all past, present, and 
reasonably foreseeable future activities in the region within the EIS to the extent 
practicable. We have attempted to consider the range of adverse and beneficial 
impacts to resources in the cumulative effects sections in the DEIS. Including 
beneficial impacts is not intended as an “offset” to adverse impacts. Beneficial 
impacts must also be considered in a cumulative effects analysis. In the FEIS, the 
PBMS approach is no longer included, because it is unclear when this program 
will be fully implemented at Fort Lewis.

73. If the PBMS approach was currently applied, it would likely lead to an immediate 
recommendation to reduce the amount of training on key sites such as range 74/76. Hence, it 
is inappropriate to conclude that this approach will “fix” the issues raised here, so again, 
impacts are considered significant.

Response: In the FEIS, the PBMS approach is no longer included, as it is unclear when this 
program will be fully implemented at Fort Lewis.

74. Page 4–19, lines 34–37. Please provide a map and a table of maneuver areas with acreages. 
Also please tie this to the type and frequency of maneuver activities expected under each of 
Alternatives 1–4. It is appropriate to assume that all maneuver areas would receive equal use? 
Range 74/76 is the only large live-fire maneuver area showed on Page 2–14. Also no mention 
is made in the DEIS about how or whether the TAs in the Rainier training Area would be 
used. Please address these issues in quantifying the expected training activities, where they 
will occur and how often. This information is critical to making an informed assessment of 
impacts to fish and wildlife species and their habitats. Also, if all vegetation is disturbed each 
year with a portion of it (up to 3,800 acres in Alternative 4) becoming bare ground, which 
requires one to several years to repair if training is removed or radically reduced, it would 
seem that all training lands will become either unusable, if performance-based management is 
applied, or bare ground if they are not. Also, the spread of noxious weeds that would result 
from the exposure of so much soil would greatly exacerbate the cost of and ability to repair 
training lands and should be considered a cumulative effect here and elsewhere. Please 
provide a detailed quantification of this rate of vegetation loss and graph the cumulative 
effect over time. Please address how these training land repairs will be paid for and 
implemented so that they do not result in 100 percent cover of bare ground within a 10- to 15-
year time frame.
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Response: All TAs on Fort Lewis would be used for training, including the Rainier training 
area. We cannot specifically quantify where training activities will occur and 
how often, as this information will change based on training needs and the 
suitability of different training areas to support them. Since all maneuver areas 
would be available for training, we assumed that they would receive equal use 
for the analysis. However, it is more likely that certain areas would continue to 
receive more intense use than others. As such, a detailed quantification of the 
rate of vegetation loss over time is not feasible. As stated in section 4.3.1, the 
proposed training would have significant effects on vegetation under Alternatives 
2 through 4. The spread of noxious weeds is included as a component of prairie 
degradation throughout the effects analysis in Section 4.3.1, and as such is 
addressed in the cumulative effects analysis, which addresses degradation of 
prairies and other habitats. The FEIS has been changed to remove the statement 
that effects would be mitigable to less than significant, and new mitigation 
measures have been listed in Section 4.3.1.8. The ITAM Program will continute 
to prioritize rehabilitation efforts as a result of training impacts.

In addition, ITAM currently repairs training lands and ranges using a variety of 
methods that include the use of native plugs, native seed mix, and sterile wheat.
ITAM has had great success in using these methods to repair the land, and to 
revegetate bare ground after training events. Monitoring is being completed on 
the success of ITAM native plug planting and the Plant Propagation Manager is 
developing methods to increase the survival of the native plugs.

75. Contrary to the said 50 percent increase in training three SBCTs simultaneously, Table 4–6 
indicates more than a 4- to 10-fold increase in training impacts, most notably generating 
1,567 to 3,797 acres of bare ground annually. Current supplies of native seeds and plugs from 
all existing sources provide only enough material to treat about 400 to 500 acres, without 
consideration of plant survival, let alone survival on the face of ongoing training. Not only 
does the DEIS fail to address this level of impact, it is inappropriate to assume that a 
“business as usual” approach using the current INRMPs can address changes of this 
magnitude.

Response: The acreages shown in Table 4–6, which represent estimates of acres impacted 
by maneuver training, were used to evaluate impacts to biological resources in 
Section 4.3. Acres of impact does not equate to acres of bare ground. As stated in 
footnote 2 of Table 4–6, this is the estimated acreage “that could experience a 
10- to 15-percent reduction in total plant cover.” Because training is 
concentrated in the most degraded areas, most rehabilitation after training does 
not involve planting native plant plugs or seeds. In these areas, the goal is to 
rehabilitate the area enough to support additional training, so hydroseeding of a 
grass mixture is often used. Note that Table 4–6 has been revised to correctly 
reflect impacts under Alternative 1, which are greater than what was shown in 
the DEIS.

76. Page 4–17, lines 26–29: “This table considers overall impacts to vegetation, but does not 
consider how disturbance to vegetation from training activities impacts the quality of native 
plant communities (particularly prairies), which is difficult to quantify.” Suffice it to say that 
impacts will be significant and irreparable, with similar associated impacts to the four federal 
prairie candidates. Please indicate what percentage of these impacts would occur on prairies 
and which training areas are likely to be impacted.
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Response: The quoted statement appears to have been misinterpreted. The majority of 
impacted areas would be prairie/grasslands. Maps showing areas available for 
maneuver training are provided in Chapter 2. What is difficult to quantify is how 
the training would affect the quality of native prairie communities. Intense forms 
of training would not occur in certain Controlled Use Areas (CUAs), many of 
which exist to provide protection to candidate prairie species. The CUAs are 
consolidated on the Fort Lewis environmental coordination map that is provided 
to trainers and are also shown on Figure 2–9. For clarity, Section 4.3.1.8, 
Mitigation, has been revised to include a list of ongoing mitigation measures to 
protect prairie habitats and sensitive prairie species. Additionally, the EIS has 
been revised to remove the statement that impacts would be mitigable to less than 
significant, and additional mitigation has been developed for biological 
resources.

77. Page 4-18, lines 35–36: “Under Alternative 2, proposed construction would affect up to 
75 acres (31 ha) more than would be impacted under Alternative 1.” This appears to be the 
first time this is mentioned, as under Water Resources it indicates no new construction; also, 
the construction of three 1.5-M gallon water tanks, mentioned under Wildfire Management is 
also not addressed in other areas of the document.

Response: Chapter 2 and Appendix A identify the projects that comprise the new 
construction that would occur under Alternative 2, including the water tanks. 
Figures 2–3 and 2–4 show the locations of the projects on Fort Lewis. As 
discussed in Chapter 2, most of the projects and disturbance would occur within 
the cantonment area. Consequently, not all projects are specifically called out in 
every resource’s discussion of effects.

78. Despite the proactive support provided by the DOD to recover the prairie candidates, the 
DEIS does not reflect this philosophy. The fact that the Biological Assessment (BA) does not 
address prairie candidates at all is a serious omission, which calls into question the 
thoroughness and adequacy of the DEIS. The DEIS must evaluate the threats to the candidate 
species and divulge the potential impacts from the action alternatives in great detail. It must 
delineate those impacts resulting from the proposed changes, and provide minimization and 
mitigation alternatives to address those impacts.

Response: Section 7 consultation under the Endangered Species Act requires federal 
agencies to ensure that “any action they authorize, fund, or carry out is not likely 
to jeopardize the continued existence of a listed species or result in the 
destruction or adverse modification of designated critical habitat.” Section (c) 
(1) of Section 7 of the Endangered Species Act states “To facilitate compliance 
with the requirements of subsection (a) (2) each Federal agency shall…request 
of the Secretary information whether any species which is listed or proposed to 
be listed may be present in the area of such proposed action. If the Secretary 
advises, based on the best scientific and commercial data available, that such 
species may be present, such agency shall conduct a biological assessment for 
the purpose of identifying any endangered species or threatened species which is 
likely to be affected by such action.” The Biological Assessment prepared as part 
of this consultation is not required to include an assessment of impacts on 
candidate species, and Fort Lewis has never included prairie candidate species 
in the numerous Biological Assessments that have received concurrence from the 
USFWS and NMFS in the past. However, these species are discussed in the DEIS 
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in Section 3.3.3.2, Special Status Species and Critical Habitat, and potential 
impacts from the project and alternatives are provided in the effects analyses 
provided in Section 4.3.3. Section 4.3.3.8, Mitigation, states that significant 
impacts that could potentially occur under Alternatives 2, 3, and 4 include “a 
reduction in the population, habitat, or viability of a species of concern or 
sensitive species (Mardon skipper, Taylor’s checkerspot, Mazama pocket gopher, 
streaked horned lark) that would result in a trend toward endangerment or the 
need for federal listing.” The EIS then identifies measures to mitigate for effects 
to these species and their habitats. In the FEIS, additional mitigation measures 
for biological resources have been included.

79. Page 4–19, line 40–44. This statement of significant impacts is not reflected in the heading on 
line 9 of this page, which states, “Significant but mitigable to less than significant.” Please 
correct this error. Significant adverse impacts to native prairie and oak woodland vegetation 
can only mean significant adverse impacts to those species dependent on these habitats, 
although these impacts are not addressed in the section on Wildlife Resources. This is 
especially true where those species are already at risk or declining, as is the case for Taylor’s 
checkerspot, mardon skipper and other prairie butterflies, streaked horned lark, vesper 
sparrow, Mazama pocket gopher and western gray squirrel. There are no dedicated funds or 
strategies presented in the DEIS or the INRMP to address the effects of large-scale loss of 
habitat and associated populations of federal candidates and other species of concern. Please 
address these issues here, under the Wildlife Resources section and as appropriate elsewhere 
in the document.

Response: The text in the referenced section of the DEIS matches the heading, as both state 
that effects would be significant but mitigable to less than significant. In the 
FEIS, both the text and the heading have been changed to indicate that they are 
not mitigable to less than significant. Effects to special status wildlife species are 
discussed in a different section (Section 4.3.3, Wildlife).

80. The list of species in Table 3–6 is fairly comprehensive, but little or no mention of most of 
these species is made in the BA or in Chapter 4. Please address these shortfalls, as many of 
these species are likely to suffer direct mortality and other indirect effects as a result of 
increased training, most notably on and off-road travel and fire.

Response: Only federally listed species and species proposed for listing are required to be 
addressed in the BA. Therefore, the vast majority of the species in Table 3–6 
were not included. Species in Table 3–6 that would potentially be affected by the 
proposed activities are discussed in Section 4.3.3, as appropriate.

81. Please identify that in addition to listed and rare plants, Fort Lewis prairies are home to 
several federal candidate species, including mardon skipper, Taylor’s checkerspot, streaked 
horned lark, and Mazama pocket gopher. All except the streaked horned lark are year-round 
residents.

Response: These species are discussed in Section 3.3.3.2, Special Status Species and 
Critical Habitat.

82. On Page 4–33, line 22–24, please add interference with mating to the list of indirect impacts. 
Collectively, the list of direct and indirect impacts to special status species is alarming, and 
the acknowledgement that these are having a moderate effect currently warrants a conclusion 
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of significant impacts based on criteria presented in bullets 3 and 4 on page 4–30. This 
conclusion is extended to Alternatives 2 through 4, with a considerable increase in mitigation 
required as a result of Alternative 2 alone.

Response: Section 4.3.3.3.3 of the FEIS has been modified to include interference with 
mating to the list of indirect impacts to special status wildlife species. The DEIS
states that effects to wildlife would be significant under alternatives 2 through 4.
New mitigation measures for potential effects to special status species have been 
included in Section 4.3.3.8.

83. Please quantify impacts to special status species and their habitats; it appears these will be 
significant and likely to result in a trend toward endangerment. Please provide details on 
which prairies receive protection, the amount of acreage involved and which Army programs 
provide protection. There is currently no information provided to permit such an assessment 
or reach the said conclusions. Some of the highest quality prairie occurs on Range 74/76,
which is one of the most heavily used training areas.

Response: The mitigation sections for Vegetation and Wildlife (Sections 4.3.1.8 and 4.3.3.8) 
have been modified to list management for prairies and prairie species under 
current management programs, including protection of prairies. Additional 
mitigation has been presented in these sections of the FEIS. In addition, Range 
74/76 is not a training area; it is an impact area. Permission is required from the 
Directorate of Plans, Training, Mobilization, and Security (DPTMS) Range 
Control to use any impact area for maneuver training. Thus, Range 74/76 is not 
used for maneuver training without permission.

84. Page 4–40. The assessment of cumulative effects is inadequate and fails to address the 
majority of issues and their impacts. The fact that training levels have been lower than 
expected in recent years due to stationing oversees only mean that the real impacts of 
Alternative 1 have not been experienced or documented. In other words, the existing baseline 
condition is likely more destructive and mitigation more inadequate than presented in the 
DEIS; Alternatives 2 through 4 may result in exponential rather additive impacts.

Response: We believe that cumulative effects are adequately addressed throughout the 
document. Also, the statement that “The fact that training levels have been 
lower…” is incorrect. Alternative 1 is the existing baseline situation and the 
“lower” training levels cited pertain to this alternative. Alternatives 2 through 4 
include the situation where the SBCTs have all returned from deployment and 
are training along with all other units stationed at Fort Lewis. Finally, analysis 
in the EIS does not support the assertion that Alternatives 2 through 4 may result 
in exponential impacts.

85. Page 4–41, line 15. “Since most impacts to wildlife are associated with loss or degradation of 
native habitats…” This statement is false and contradicts admissions of direct mortality to 
numerous species, particularly special status species, elsewhere in the DEIS. For this reason, 
impacts must be quantified, not described with general subjective language.

Response: The referenced statement in Section 4.3.3.8.2 has been changed in the FEIS to 
state that “many potential impacts to wildlife are associated with loss or 
degradation of native habitats.” Additionally, new mitigation measures for 
potential effects to wildlife have been included in this section.
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86. Page 4–36, lines 1–36. In spite of lengthy admissions of real and potential impact to special 
status species in this section, there is not statement of significance. In fact, for reasons 
provided here as well as elsewhere in this letter and in the DEIS, impacts to special status 
species, particularly those associated with prairies and oak woodlands, resulting from 
Alternatives 2 through 4 would be significant. Please state as such and provide suggestions 
for the extensive mitigation that would be required to prevent federal listing of one or more of 
these species. The WDFW would be available to assist you in developing appropriate 
mitigation strategies.

Response: Significant effects were implied by the associated heading “Significant but 
Mitigable to less than Significant Effects.” However, the text of Section 
4.3.3.4.3.1 has been modified to state more clearly where significant impacts 
would potentially occur. In discussions of special status wildlife species under 
Alternatives 3 and 4 (Sections 4.3.3.5.2.1 and 4.3.3.6.3.1), the document does 
state that significant effects would occur. The FEIS has been revised to eliminate
the statements that effects would be mitigable to less than significant.

87. Page 4–34, lines 15–16. The impact of an additional 40,000 people on Fort Lewis alone 
would not be considered “minor and indirect.” The traffic alone from this increase is likely to 
have a significant adverse impact on species that cross roads, particularly western gray 
squirrel. Please address here and in cumulative effects and propose appropriate mitigation 
including reduced speed limits on East Gate Road and in other areas where roads run adjacent 
to or through high quality habitat.

Response: The comment asserts that Fort Lewis will grow by 40,000 people under 
Alternative 2. This is incorrect. Alternative 4, which includes the greatest growth, 
would add 14,320 Soldiers and Family members. Despite the incorrect assertion 
however, the discussion of potential impacts associated with population 
increases in Section 4.3.3 (see Sections 4.3.3.4.1.1, 4.3.3.5.1.1, and 4.3.3.6.1.1) 
have been revised to include a discussion of impacts associated with increased 
traffic on Fort Lewis roads, including impacts to western gray squirrel. 
Mitigation for western gray squirrel has been included in Section 4.3.3.8, 
mitigation.

88. Page 4–34, lines 41–43. Like Table 4–6, this admission that off-road training will increase by 
6-fold, indicates that the summary statement provided in Chapter 2 of a 50 percent increase in 
overall training under Alternative 2 is inaccurate and misleading. Please provide detailed 
information and quantification for all training-related and other actions associated with 
Alternatives 1 through 4 in Chapter 2 where all readers can access the same set of consistent 
facts. Only then can impacts be adequately assessed and addressed.

Response: The reference to a “6-fold increase” has been replaced with numbers. In 
addition, the summary table that was included at the beginning of Volume 2 has 
been moved to Chapter 2 to facilitate the comparison of alternatives.

89. Page 4–38, line 8. This statement accounts for hunting by military personnel. Please address 
all hunting pressures resulting from population increases on and off base as well as associated 
disturbance to game species here and as appropriate elsewhere in the document.

Response: The referenced section (Section 4.3.3.6.1.1) and similar sections have been 
revised to state that Family members could also contribute to hunting increases. 
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Hunting activity from Family members is insignificant, however, and will remain 
so under the proposed action. In addition, no populations of game species are at
risk from hunting activities. Please note that military personnel include
personnel both on and off Post.

90. Page 4–47, lines 8–10. “Three 1.5-million gallon drinking water reservoirs with wells for 
fire-fighting needs would be constructed as planned under Alternative 1 at Ross Hill, Miller 
Hill, and Noble Hill.” There is no mention of this construction in many other places in the 
document. Are these hills within the cantonment area? If not, they may impact western gray 
squirrels via habitat loss. Please address.

Response: Miller Hill is in the cantonment area, the other two are near the boundary. None 
of the sites are considered good habitat for the western gray squirrel. 
Consequently, construction of the referenced drinking water reservoirs would not 
affect western gray squirrel habitat. As construction activities under Alternative 
1 have been or are being addressed under separate NEPA documents, they are 
not analyzed in detail, but are considered cumulative effects for the purposes of 
this EIS.

91. Page 4–36, lines 35–43. Please acknowledge and address increased impacts to western gray 
squirrel resulting from increased training, traffic, and rounds fired into habitat on the northern 
boundary of the AIA and into the CIA. These would include but are not limited to direct 
impacts in the form of road kill as well as indirect impacts in the form of access to food, 
interference in mating and caring for young, compaction of soils that would inhibit fungal 
production, etc.

Response: The referenced section has been changed in the FEIS to include a discussion of 
impacts to western gray squirrels. This discussion may be found in Section 4.3.3, 
Wildlife, in sections pertaining to special status wildlife species. Mitigation for 
this species has been presented in Section 4.3.3.8.

92. Page 2–17, line 11–13: “The construction of the facilities required for the CSS units cannot 
currently be determined because the precise distribution of units among transportation, 
quartermaster, medical, headquarters, or other CSS units is unknown.” Without knowledge of 
where construction is occurring, no assessment of impacts can be made and we must assume 
potential detrimental effects to wildlife. The construction of 35 acres of facilities is 
significant and needs to be addressed in the DEIS.

Response: The CSS area has been ground surveyed for Oregon White Oak trees/stands.
Three areas of oak clusters have been identified for incorporation into the CSS 
facilities design. The area has been used intensively for training and has 
completely burned in the last ten years. Oak, Scotch broom, and non-native 
grasses make up the majority of species composition within the entire 
construction footprint. Additionally, stands of oaks would be avoided during 
construction activities. The discussion of impacts associated with construction 
found in Section 4.3.3 has been revised to discuss more specifically what wildlife 
habitats occur in the 60-acre area (the area has been increased to 60 acres with 
10 acres of oak habitat protected and incorporated into the design). The loss of 
the 50 acres would not constitute a significant adverse effect to vegetation or 
wildlife, based on the significance criteria presented in the EIS.
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93. The statement “Concentrate the most destructive forms of training on the most degraded areas 
to minimize impacts to higher quality prairies” is contrary to the map of live fire training 
areas presented in the DEIS, which shows most of the highest quality prairie habitat in the 
AIA. No other maneuver areas are mapped or mentioned by name to allow qualification of 
this statement. Please strike or qualify wherever this statement occurs, especially where it is 
offered as mitigation.

Response: The most intense forms of training, particularly for prairie habitats, involve off-
road maneuvers by Strykers and other vehicles. These activities are concentrated 
in the most degraded areas of the installation. The AIA supports artillery and 
mortar live fire, not maneuver training. Most of the AIA is off limits to maneuver 
training including dismounted training due to the presence of unexploded 
ordnance. Much of these off limits areas contain the highest quality prairie on 
Fort Lewis and because they are off limits, provide protection for the prairies.
Consequently, no changes were made to the statement.

94. Page 4–34, lines 5–6. Proposed construction would reduce the amount of available habitat for 
western gray squirrel under Alternatives 2 through 4; also forested areas, particularly adjacent 
to or on the CIA should not be described as “well-developed,” and in fact could be considered 
high quality habitat in some cases.

Response: Section 4.3.3 has been revised to include a discussion of the potential impacts to 
wildlife in areas where proposed construction activities would occur.

95. Page 4–37, lines 42–43. Much of the 110 acres of additional construction proposed in 
Alternative 4 is concentrated on or immediately adjacent to areas used by the federal 
candidate streaked horned lark for nesting; thus significant and long-term habitat loss and 
degradation would occur as a result of construction; also, depending on construction timing, 
destruction of nests and young may also occur. Please address these issues in the DEIS and 
provide detailed mitigation options.

Response: There are no streaked horned lark populations within the areas identified in the 
EIS as future construction sites.

96. Cumulative effects of construction and training alone from these Alternatives would affect 
plant productivity over thousands of acres due to soil compaction and plant removal (Table 
4–6). Please correct this assessment and provide meaningful mitigation measures, including 
addressing funding issues related to the cost of training land repairs at this scale. The current 
INRMP, funding structure, and infrastructure for providing native plants and seeds is grossly 
inadequate for mitigation at the scale, let alone that this has not been the purpose of most of 
this effort.

Response: The statement referenced by the comment (in Section 4.3.1.7, 
Cumulative Effects) is referring to cumulative effects associated with only 
construction projects, not construction plus other actions. Therefore, the several 
hundred-acre figure remains correct. Please note that because the most intense
forms of training tend to be concentrated in the most degraded areas on Fort 
Lewis, most rehabilitation following training disturbance involves hydroseeding, 
rather than planting of native plants. In addition, ITAM uses native plugs, native 
seed mix, and sterile wheat to repair maneuver damage.
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97. The DEIS states “On Fort Lewis, there is evidence of pocket gopher populations in the AIA, 
as well as various other prairie habitats (ENSR 1994, 2004; 34 Steinberg 1995; EDAW 2006; 
Schmidt 2006).” This is an understatement. There are numerous large populations of Mazama 
pocket gophers on nearly all major Fort Lewis prairies. Most notable is the large high-density
population in the “90 Ranges” (SSAIA), which is centered in the area proposed for 
construction of Range 92. Please add this information here and address impacts in Chapter 4 
and elsewhere as appropriate. Construction of this range would have a significant adverse 
effect by destroying a large portion of the occupied habitat and fragmenting the remaining 
habitat. WDFW is working to develop translocation methods, but so far, we are experiencing 
exceedingly high mortality rates in translocated gophers after only a few days. Please address 
what mitigation actions are proposed to address loss of this critical habitat.

Response: Section 3.3.3.2.3 of the FEIS has been modified to include additional information 
on Mazama pocket gopher populations on Fort Lewis. Additionally, portions of 
Section 4.3.3 dealing with construction have been modified to include a 
discussion of potential effects to pocket gophers from the proposed construction 
project at Range 92. Given the location of the proposed construction, and the 
small area that would be impacted, impacts to pocket gophers would be limited 
to minimal mortality and loss of habitat. The population in that area is a large 
population that predominantly utilizes down range habitats located away from 
the proposed construction project. Although the ESMP for the pocket gopher 
mentions translocation, the ESMP was developed before information on the low 
success rate of translocation attempts by WDFW was reported. Translocation 
would not be used as a mitigation method on Range 92. It is likely that gophers 
whose habitat is lost to construction would move to other suitable areas of the 
range — 80 percent of the range would continue to exist as it currently is 
because construction of range facilities would remove only about 20 percent of 
the habitat. Consequently, construction of this range would not have a significant 
adverse effect.

98. Few details are provided in the EIS as to what mitigation is to be conducted on site (e.g., 
following disturbance by off-road vehicle traffic). In addition, no lands are proposed to be 
acquired for off-site mitigation in the event that on-site mitigation is not possible. We urge 
the Army to take the following steps to prevent or mitigate adverse impacts to native habitats 
on Fort Lewis:

1) Avoid fire-causing activities in previously unimpacted areas except for controlled burns 
timed to manage prairie habitat for increased native floral diversity and control of 
invasive plants.

2) Avoid soil disturbance to previously unimpacted areas during training activities and 
development, in particular avoid impacts to soils in relatively intact plant communities.

3) Design training and development activities to prevent impacts to state and federally 
listed sensitive plant species populations.

4) Plan and fund ongoing invasive plant control and restoration of disturbed areas, 
including replanting white oak and ponderosa pine woodlands where these habitats are 
extensively damaged by fire.

5) Fund and implement continuing surveys for rare and endangered species, and ongoing 
studies of prairie and oak-woodland management.
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Response: The recommended items listed in this comment are actions that the Army already 
does under current management programs, or has proposed as mitigation in the 
EIS (Section 4.3.3.8). The most intense forms of training do avoid higher quality 
habitats, and are typically concentrated in the most degraded areas. Mitigation 
for the proposed training is to continue this approach with the new units. 
Additionally, Fort Lewis has designated Controlled Use Areas (CUAs) in which 
certain forms of training are prohibited. Certain CUAs are buffers for listed 
species or areas of high quality habitat that provide habitat for candidate 
species. The Army currently protects populations of state and federally listed 
plant species, funds ongoing invasive plant control and restoration of disturbed 
areas, and surveys the installation for sensitive species. Fort Lewis currently 
participates in the ACUB program, which entails funding mitigation at off-site 
locations to compensate for impacts on Post. However, since this program is 
relatively new, the Army is currently testing the value of this approach to 
mitigation before making a decision to increase its level of participation. It 
should also be noted that given the widespread development in the South Puget 
Sound region, few suitable locations for off-site mitigation exist. In the FEIS, 
Section 4.3.3.8, Mitigation, has been revised to list some of the ongoing 
management actions to protect sensitive habitats and species that would continue 
under all the alternatives considered in the EIS.

99. On Page 4–35, lines 17–18, Indication of Significance not carried back to heading on Page 4–
34, line 33.

Response: The indication of significance and section heading referenced in this comment do 
indeed match up in the DEIS. However, in the FEIS, both the discussion and the 
heading have been changed to state that effects would be significant, but not 
mitigable to less than significant.

100. Page 4–35, lines 26–27. INRMP would need to be changed and existing roads closed to 
make this a true statement.

Response: The sentence has been modified to indicate that travel within 50 meters of 
wetlands could occur only on existing roads.

101. Section 5.3.3.2.3. Certainly, the Fringed myotis (Myotis thysanodes), Pallid bat (Antrzous 
pallilus), Spotted bat (Euderma maculatum) and Western pipistrelle or Canyon bat 
(Parastrellus hesperus) should be included as utilizing this habitat, and probably others 
in this particular area because of the proximity of the Columbia and Yakima Rivers.

Response: The FEIS has been changed to include information about the pallid bat, 
canyon bat, and spotted bat. The fringed myotis does not occur on species 
lists for the counties in which YTC occurs, is not known to occur on the 
installation, and suitable habitat is limited.

102. The DEIS states that at the YTC, the protection zones around the currently occupied leks 
are 1 km (0.6 miles). These protection zones appear to be insufficient to provide the 
space and territory required by these threatened birds as the literature states that females 
commonly move 2.4 km (2.1 miles) to 7.8 km (4.8 miles) from their leks, based on 
examination of over 300 nest locations. Females have been documented as far as 20 km 
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(12.4 miles) from their leks. We recommend that these protection zones be increased to 
provide additional protection to occupied sage grouse leks.

Response: The Army is aware of the information presented in the comment regarding 
the movements of female sage-grouse during the period of active lek use. The 
comment only mentions YTC’s current lek protection buffers but fails to 
mention the approximately 44,000 acres of sage-grouse protection area 
designated to manage nesting and brood-rearing habitat in and around the 
majority of YTC Leks.

Figure 5–3 of the Final EIS shows sage-grouse leks and the Sage-Grouse 
Protection Area on YTC. As shown in this figure, the Sage-Grouse Protection 
Area offers additional protection for several leks beyond the 1-km lek 
buffers. For leks outside the Sage-Grouse Protection Area, the training 
buffer is limited to 1 km. While the Army acknowledges that these buffers are 
small in relation to distances presented in the comment, increasing the buffer 
widths around all leks would limit the Army’s ability to train as required 
during a portion of the year.

As mitigation, the Army has proposed increasing the Sage-Grouse Protection 
Area, as shown in Figure 6–1 of the Final EIS, and designating Secondary 
Sage-Grouse Management Areas, which would maximize the area of sage-
grouse protection while still allowing the Army to meet mission 
requirements.

103. One concern about increased training activities at YTC involves the fragility of the shrub-
steppe ecosystem. We urge the Army to take the following steps to prevent or mitigate 
adverse impacts to habitat on YTC:

1) Increase fire suppression efforts to protect shrub-steppe habitats from further loss of 
sagebrush cover and conversion to communities dominated by non-native plant 
species;

2) Maintain fire suppression crews trained and resourced specifically for wildland fire 
suppression;

3) Avoid soil disturbance to previously unimpacted areas during training activities and 
development, in particular avoid impacts to soils in relatively intact plant 
communities;

4) Design training and development activities to prevent impacts to state and federally 
listed sensitive plant species populations;

5) Identify and implement on-site and off-site mitigation measures to assure no net loss 
of intact shrub-steppe habitats, should increased impacts be unavoidable; and

6) Where on-site mitigation is assumed, funding for rehabilitation of training lands 
depends on funding availability from the Army. For mitigation to be successful, 
funding must be assured as a component of any training activities.

We recommend off-site mitigation for habitat loss, in order to prevent loss of critical 
habitats and the sensitive plant and animal species they support.

Response: YTC already takes many of the steps listed in this comment in the resource 
management program currently in place and detailed in the CNRMP/
INRMP. In order to clarify these ongoing efforts to protect shrub-steppe 
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habitat on the installation, the sections on mitigation have been revised to list 
measures that are already in place and would continue regardless of the 
outcome of the EIS. Additional mitigation is presented in the FEIS, Sections 
6.3.1.8.2 and 6.3.3.8.2, for adverse impacts to vegetation and wildlife. The 
Army has determined that off-site mitigation is not a feasible approach to 
mitigation for impacts at YTC because there is a lack of shrub-steppe habitat 
in the area that is suitable and large enough to mitigate for losses of habitat 
at YTC adequately. However, the Army has included exploring participation 
in the Army Compatible Use Buffer Program to reduce encroachment issues.

104. The frequency, intensity, and distribution of fires appear to be increasing, especially on 
YTC. The DEIS states that on the YTC, there are provisions to build more fire breaks, 
which will require that more land be removed as habitat for Federally listed and candidate 
species. We are also concerned with the amount and frequency of fires generated from 
training exercises, which is certain to increase with the additional troops and maneuver 
miles proposed in the DEIS. The DEIS provides little quantification of the increased 
threat of fire to Federally listed and candidate species, however, more frequent fires 
covering an ever increasing footprint are likely to create unsustainable conditions for 
species at risk. During the past 20 years, more than 25 percent of the YTC has burned, 
and the FWS is aware of at least two fires that have escaped the boundary of YTC and 
jumped the Columbia River and created conflagrations on neighboring lands such as 
Hanford National Wildlife Refuge. Habitat and individual Umtanum Buckwheat plants 
have burned, thus reducing the number of plants in the single population of this Federal 
candidate species. The Umtanum buckwheat is not a fire-adapted species and the fires 
have changed the composition of vegetation of the habitat making it more susceptible to 
fire disturbance. These fires have changed the structure and composition of the 
vegetation, which created conditions for hotter and more frequent and uncontrolled fires.
The FEIS should further address the incidence and potential threat of these fires and the 
impacts associated with addressing these fires such as firebreaks to federally listed and 
candidate species and trust resources.

Response: A discussion on the history of fire and the risk of fire at YTC is provided in 
Section 5.5.2, Fire History and Risk of Fire. Umtanum Buckwheat presence 
on YTC has not been confirmed. The potential impacts of fire on vegetation, 
including sensitive species, are discussed in Section 6.3.1 of the EIS. The EIS 
states that there would be significant effects associated with fire as a result of 
proposed training increases. The EIS has been revised to include additional 
mitigation for fire-related impacts in Section 6.3.1.8.2.

105. The current mitigation in place is so far out of balance with the degree of impact, no 
commensurate compensatory value or function is being realized under this disturbance 
regime. The measures in place at the YTC to control the size and spread of fire within 
and onto the installation are wholly insufficient. In reality, most ignition sources, training 
locations, timing of training that is mindful of weather conditions, prepositioning of fire 
fighting resources both on and off YTC are entirely under the control of the Army. Please 
address this disassociation between the occurrence of fire and management/training 
decisions in the DEIS. The numbers provided in the table differ by an order of magnitude 
or more and this imprecision is replicated in each alternative. These are not the results of 
a meaningful analysis. No informed decision by reviewers or proponents can be based on 
such a paucity of information. We request that a thorough fire analysis be performed and 
that methods and assumptions be disclosed.
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Response: The number of fires is not directly correlated with the number of Soldiers 
training. Many other variables influence the number and size of fires. When 
you increase the number of Soldiers training, the number of activities that 
could cause fires also increases. In response to concerns about fire stated in 
comments received on the DEIS, YTC held a “fire summit” to address fire-
related issues and determine steps that could be taken to mitigate for 
potential effects associated with fire. The mitigation measures that were 
developed during this meeting have been included in the FEIS, in Section 
6.5.8 and in the mitigation sections for pertinent resource areas.

106. What the draft EIS fails to address is the cumulative nature of annual impacts adequately.
The entire YTC is approximately 327,000 acres in size. Approximately 225,000 acres are 
available for vehicle training. When we couple the annual mechanical damage figures 
from Table 6–8 that result from vehicles driving over vegetation with the impacts from 
fires, the vast majority of the installation would be impacted within an extremely short 
time frame. When we couple this vehicle impact acreage figure with the fires, it is our 
contention that no on-site mitigation could possibly address this impact or level of 
disturbance. Please address in the DEIS how this level of chronic disturbance can be 
mitigated, particularly if the same area is repeatedly disturbed. This information has not 
been provided in the document. The analysis of the large-scale impacts that persist for 
years in an average annual figure of available training lands. No information has been 
presented that substantiates that the vegetation impacts are healed at the end of a training 
year or that they can be restored through remedial measures. Nothing is in place or is 
proposed that prevents immediate training on recently restored sites, burned sites and 
locations where mitigation measures were employed. The impacts are cumulatively 
significant within an individual year and that cumulative significance is compounded 
annually between years. Additionally, fire burns both available training lands and the 
land not suitable for training, both of which serve as wildlife habitat.

Response: Acreages in Table 6–8 represent annual area impacted, but they do not 
specify where those impacts would occur. In many cases, the acreage would 
include repeated disturbance to the same impacted area. As discussed in 
Section 6.3.1 and elsewhere in the document, although 225,000 acres are 
available for training, the current model of training by SBCTs is to 
concentrate impacts into small areas, rather than spread out over the entire 
installation. Under this training model, areas used for training would be 
more intensively disturbed, but much of the installation would be more 
minimally impacted. The EIS also addresses a worst-case scenario, similar 
to the one presented in this comment. The EIS discloses that under such a 
scenario, impacts to vegetation and wildlife would be significant, and would 
remain significant even if the proposed mitigation were to be implemented. 
Sections 6.3.1.7 and 6.3.3.7, Cumulative Effects, also state that cumulative 
effects to vegetation and wildlife would be significant under all the action 
alternatives.

The 225,000-acre value relates to the amount of area at YTC that is 
60 percent slope or less. This defines the amount of area that a Stryker can 
climb, however the vehicle is also limited to slopes of 30 percent 
(80,000 acres) for traversing in a cross slope manner. These values represent 
suitability for these activities, but they do not imply availability. In addition, 
not all suitable areas are available for use at all times, and SBCT training 
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entails vehicle movement that is mostly on roads until they reach a point of 
tactical deployment near training objectives. Finally, acreage burned 
annually is a mixture of new and repeat burn areas.

107. It appears that the 6 travel lane figure from Table C–2 has been utilized in other tables 
within the DEIS. Based on our observations, we feel that a larger travel lane figure 
should be utilized. The 6-lane figure is a mid-range figure, but observations coupled with 
the lack of any measures to dictate the number of travel lanes and training methods 
makes the larger number reasonable and likely. Acreage impacts have therefore been 
dramatically underrepresented in the document. We request that the acreage figures be 
revised upward to reflect the larger figure provided in the table and that these adjusted 
figures populate the relevant tables throughout the DEIS so impacts can be adequately 
assessed by reviewers.

Response: The tables showing acres of impacts from off-road mileage typically present 
a range representing 4 to 6 travel lanes by vehicles, as indicated by the 
bolded lines in Table C–2 in Appendix C, Soil Erosion and Vegetation 
Impact Assumptions and Estimates. While four to six travel lanes represents 
a mid-range figure when looking at all possible training scenarios, scenarios 
involving more than 6 travel lanes are not reasonably foreseeable. The 6-
travel lane figure was derived from observations of how Stryker units train.
Unlike tanks, which would spread out across a wide front as they moved 
forward, Strykers tend to stay on roads in a single column until they reach 
their objective. They limit off-road travel to the immediate area of their 
objective. At that point, they tend to spread out around the objective in 
smaller groups. Therefore, it was determined that the mid-range 6 travel lane 
figure was appropriate.

108. Roads also represent permanent losses of habitat. Please provide current road mileage, 
abandonment road mileage and proposed new road mileage. The road width running 
surface, cut and full slope width are needed so acres of lost habitat can be determined.

Response: There are 1,648 miles of roads currently on YTC. New road construction is 
not proposed under the proposed action or alternatives. Construction 
activities that would result in disturbance of soil and an increase in 
impervious surface are discussed in Section 2.2.2 of the EIS, Construction of 
Facilities at Fort Lewis and YTC. The potential effects of these activities on 
wildlife habitat are discussed in EIS Sections 4.3.3 and 6.3.3.

109. Weeds along roads are not being adequately addressed currently or in the proposed 
alternatives in the DEIS. Managing weeds along roads is a basic best management 
practice (BMP) that our observations indicate is not taking place at an adequate scale.

Response: Since road construction is not proposed under any of the alternatives, a 
discussion of weed control along roads on the installation is not warranted. 
Ongoing control of invasive plants on YTC is addressed in a Noxious Weed 
Control Plan and YTC does conduct weed control annually in the range 
areas, as discussed in Section 5.3.1.2. Control of target species within arid 
environments requires persistence for several years to reduce seed banks 
within the soil, and to establish desirable vegetation concurrently in areas 
such as roadsides, ranges, and other rehabilitation sites. Historically, YTC 
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conducted control measures on over 900 acres annually. While no recent 
monitoring data is available, anecdotal observations indicate improved 
conditions along many high use areas at YTC over the past five years. 
Finally, for clarification, noxious weed control at YTC focuses on “control”
versus “eradication”. In most instances, it is extremely difficult to eradicate 
noxious weed species. Therefore, control of these species at tolerable levels 
is the objective.

110. The numbers provided in the DEIS alternatives section for acres impacted by fires are 
vague and do not appear to be supported by a sufficient study of historical fire extent.
The YTC should conduct a spatial analysis of how many acres have burned on average in
any given year for the past 12 to 15 years. This analysis would not only allow a view into 
the spatial distribution of fires, but also provide data on the amount of habitat converted 
from shrub-steppe to steppe on average and allow reviewers to assess rates of recovery.
Information is needed on where and how many acres burned per year. How many acres 
can be successfully rehabilitated annually with shrub seedlings? What time frame is being 
used to quantify recovery post fire? What equipment and financial resources are 
committed to the task? How are the impacts to the biological crust proposed to be 
addressed? The role that YTC plays in the persistence of the southern population of sage-
grouse and how the proposed action will conflict with sage grouse life history 
requirements is insufficiently addressed. Impediments to the use of tanker aircraft to 
suppress fires in YTC or that threaten to burn onto YTC should be addressed. Staffing 
levels and pre-positioning of fire fighting resources and personnel is insufficiently 
disclosed. Impediments to off-site mitigation of chronically disturbed YTC habitats.
Alternatives to training during extremely dry and high wind conditions are not disclosed.

Response: The Army keeps records of how many acres burn annually at YTC and where 
these ignitions occur on the installation. This data is summarized in Section 
5.5.2 of the EIS. The Army also spatially maps annual data from fires on the 
installation. As stated in the EIS, most fires on YTC start on existing ranges 
in the CIA and dud areas. However, new areas do sometimes burn. In such 
an event, the Army conducts an analysis of new footprint fires, and what 
impacts these fires had on resources.

The Army has many methods available to fight wildland fires at YTC, 
including aerial resources and personnel, which are discussed in Section 
5.5.4 of the EIS. Aerial assets are used at YTC for high-priority fires, on 
steep and rugged terrain, and within impact areas. As a result of recent 
(2007) modifications to its aerial fire suppression requirements, the Army 
now has greater flexibility over the types and quantity of equipment used for 
aerial fire suppression at YTC. Aerial fire suppression capabilities at YTC 
include up to 15 types of aircraft from both internal (Army) and external 
(contracted services) sources. However, rotary wing aerial assets are 
believed to be a more effective fire asset than tanker aircraft given the initial 
response time, quicker turn-around time, and precision of suppression 
activity.

Section 6.3.3 of the DEIS, Wildlife Resources, discusses potential impacts to 
sage-grouse from fire. These effects are discussed in more detail in the 
Biological Assessment in Appendix F. Section 6.3.3.4.2, Live-Fire Training 
Direct and Indirect Effects, states that there would be significant adverse 
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effects to sagebrush habitat and to the western sage-grouse, primarily as a 
result of fire and maneuver training.

The Army has developed a list of mitigation measures to reduce fire risk and 
increase protection and rehabilitation of shrub-steppe habitats utilized by 
sage-grouse. These mitigation measures are listed in Section 6.3.3.8.2, with a 
more thorough discussion included in the Biological Assessment in Appendix 
F.

111. The health of prairies and oak lands of Thurston and Lewis Counties, and Fort Lewis and 
YTC are interdependent. We urge that you reevaluate the probable impacts to all 
resources at a landscape scale.

Response: The importance of prairie, and oak woodlands at a landscape scale was 
considered when assessing impacts to vegetation and wildlife on Fort Lewis 
(neither community occurs on YTC). The significance criteria developed for 
vegetation (Sections 4.3.1.1, Resource-specific Significance Criteria) reflect 
the importance of these communities, in that any long-term loss or 
degradation of unique or high quality prairie or oak woodlands is considered 
a significant impact. Sections 3.3.1.1.2 (Prairies/Grasslands) and 3.3.1.1.3 
(Oak/Oak-mixed Woodlands) have been revised to include a discussion of the 
importance of these habitats on a regional level.

112. Page 4–41, line 41. Numerous grassland bird species would be impacted directly and 
indirectly by both fires and training events under Alternatives 1 through 4. Please 
quantify impacts and address needed mitigation.

Response: The referenced section (4.3.3.9.1, Migratory Birds) has been revised to 
include more information on potential effects to grassland migratory birds 
associated with impacts to prairies on Fort Lewis, and to direct the reader to 
mitigation presented in Sections 4.3.1.8 and 4.3.3.8, which will also help 
mitigate for effects to these species.

113. Throughout the DEIS there is stated reliance on the conservation guidelines provided by 
four overarching documents, these are the Integrated Natural Resources Management 
Plan (INRMP), the Endangered Species Management Plans (ESMPs) specific to our at-
risk species, the draft Candidate Conservation Agreement (CCA), and Army Regulation 
420–5. The mechanisms to minimize and mitigate for impacts builds on these documents, 
which are currently not approved by natural resource oversight agencies, or are not 
finalized. The INRMPs and ESMPs are general in nature and do not effectively describe 
in spatial and temporal detail rare species and habitat management, maintenance, or 
enhancement actions. The current Fort Lewis INRMP falls short of adequately protecting 
species as well as sustainable training lands as demonstrated by damage to Training 
Range 74/76 at Fort Lewis in winter 2009. Because the DEIS leans on incomplete and 
unapproved documents, it is incomplete and inaccurate. According to the Army, Army 
Regulation 420–5 is planned to be modified to improve the protection of environmental 
conditions and federal trust resources. We recommend that until those modifications are 
made and implemented, reliance on the documents should not be the basis for the FEIS.
Since the DEIS relies on incomplete and unapproved documents, it is not possible to 
conclude other than the DEIS is incomplete and inadequate.
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Response: With the exception of the Candidate Conservation Agreement (CCA), the 
documents referenced in the comment are dynamic documents that are 
periodically updated by the Army to incorporate updated information. 
Although each updated version of these documents is finalized and approved 
by installation commanders and agencies prior to implementation, during 
this process, the Army continues to follow the previously approved versions 
of the documents, such as the 2002–2007 version of the INRMP for Fort 
Lewis and YTC’s currently approved plans. The text of the FEIS has been 
revised to clarify which management documents the Army is utilizing while 
waiting to finalize updated versions, and the schedule for finalization, 
review, and implementation of updated documents. While the CNRMP and 
INRMP are by necessity somewhat general documents that describe 
management of all natural resources on both installations, appendices to 
these documents provide more detailed information. For example, individual 
Species ESMPs provide more specific information on what is done to 
document, manage, and protect these species. Additionally, the existing Fort 
Lewis Regulation 420–5 provides detailed information about protection 
measures for sensitive species on Fort Lewis and YTC. In order to provide 
better detail about ongoing management actions on Fort Lewis and YTC, 
mitigation sections have been revised to list existing measures that will 
continue to help protect sensitive habitats and species on the installations.

114. All monitoring and corrective actions in the INRMPs hinge on adequate funding and 
access to training lands. Access for monitoring purposes has become increasingly 
difficult at Fort Lewis with even two SBCTs training simultaneously. There is no 
guaranteed program funding or monitoring access in the INRMP or the DEIS. 
Consequently, there is no reliable plan to assess potential impacts through a Performance-
based approach or to mitigate for damages that may occur.

Response: The Army is committed to providing access to training areas for management 
or mitigation in order to ensure training area sustainability for future 
training. The Army will continue to monitor and conduct management 
activities in accordance with Fort Lewis regulations, the ITAM Program, 
and other installation management plans. The EIS identifies mitigation to 
minimize, avoid, or compensate for adverse effects to environmental 
resources. All practicable means to avoid or minimize environmental harm 
from the selected alternative would be adopted. A mitigation and monitoring 
plan will be implemented to ensure that these mitigation measures are 
implemented, monitored, and their effectiveness measured, with appropriate 
adjustments made when necessary.

115. Page 4–41, line 22–23. Mitigation dependent on unsecured funding is not mitigation at 
all. This theme is repeated throughout the document. It is a circular argument to say that 
Significant impacts can be made Significant but Mitigable to less than Significant by 
implementing the INRMP, PBMS, and CCA when these documents are not complete, 
they were not written to address the impacts and actions proposed, and no guaranteed 
funds are available.

Response: Mitigation in the EIS will be based on measures from existing documents.
These are dynamic documents and as new versions are approved, mitigation 
measures in those documents will be implemented. Further, mitigation 
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measures that will be stated in the ROD are those measures that the Army 
has committed to fund, subject to the availability of funds.

116. The INRMP as written does not address impacts from training on common wildlife 
species.

Response: The 2007 INRMP as written discusses management of common wildlife 
species and their habitat on Fort Lewis. The INRMP is a resource 
management document, not an impact assessment document.

117. We note that Sec. 4.3.3.8 suggests implementation of the performance-based 
management strategy approach in the INRMP as a measure to mitigate impacts upon 
wildlife, specific species, habitat, and vegetation. Since the INRMP was adopted in 2007, 
hasn’t this strategy already been implemented? In light of the changed demands upon the 
Ft. Lewis training lands, generally, that would result from any of the alternatives (for 
example, training ammunition usage, tracked vehicle usage, etc., addressed in the DEIS), 
the INRMP should be revisited to ensure that it is relevant to proposed operations and 
continues to provide adequate environmental protection no matter which alternative is 
pursued in the end.

Response: The 2007 INRMP has not been implemented. Although the INRMP has been 
finalized and approved by installation commanders, it has not been approved 
by natural resource oversight agencies. These agencies will be completing 
their review of the document in conjunction with this NEPA process; 
therefore, the two documents will be coordinated. While the 2007 INRMP is 
going through the approval process, the Army continues to follow the 
previously approved 2002–2007 version of the INRMP. In the FEIS, 
performance-based management has not been included as mitigation in 
Section 4.3.3.8, or elsewhere in the document, as it is unclear when this 
program will be fully implemented at Fort Lewis.

118. Impacts and mitigation from increased training as it is proposed would very likely cause 
significant damage to the natural resources present on the installations. The general 
assessment of the DEIS that impacts from GTA are negligible and can be mitigated is not 
supported. The evaluation of impacts is insufficient; they are not satisfactorily described 
or addressed. Further, it is not clear from the cited performance-based management that 
the mechanisms or the capacity to mitigate for impacts exists. We urge that the EIS and 
resulting impact minimization and mitigation actions include:

1) Protection of the most vulnerable populations and their habitat, especially those along 
the eastern edge of the Artillery Impact Area at Fort Lewis and critical sage-grouse 
habitat at YTC;

2) Incorporation of performance-based management strategies including clear and 
specific performance parameters approved by resource oversight agencies and 
sufficient capacity and dedicated funding to support those management strategies.

3) Development of site-based management plans that address cumulative effects from 
training events and management;

4) Delineation of funding to support regional off-Post land acquisition, habitat 
management, and efforts to recover the rarest species;
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5) Consistency and support of the sustainability philosophy employed by Ft. Lewis and 
DOD.

Response: The comment that “The general assessment of the DEIS that impacts from 
the GTA are negligible…” is incorrect. The DEIS states that proposed 
increased training would have significant impacts on natural resources on 
both installations. Please refer to Tables 4–1 and 6–1 for a summary of 
impacts to resources on Fort Lewis and YTC, respectively. The EIS does not 
generally state that impacts are negligible, as implied by this comment.

In the FEIS, the PBMS approach is no longer included, as it is unclear when 
this program will be fully implemented at Fort Lewis.

Many of the mitigation actions listed in this comment are already a part of 
ongoing management at Fort Lewis and YTC. The eastern edge of the 
Artillery Impact Area on Fort Lewis and important sage-grouse habitat at 
YTC are already subject to training restrictions that protect vulnerable 
populations of sensitive species. The INRMP at Fort Lewis and the ICRMP/
INRMP at YTC are site-based management plans that are designed to 
address all effects from training activities. Additionally, the Army at Fort 
Lewis is participating in the ACUB program, and has provided funding to 
off-Post efforts to help offset impacts to prairie habitats on Fort Lewis. The 
Army is currently testing this approach to mitigation to determine its value 
and evaluate whether this program should be expanded in the future. All of 
these management efforts are consistent with the sustainability philosophy 
employed by Fort Lewis and the Department of Defense. To clarify ongoing 
management to protect sensitive habitats and species, the mitigation sections 
of the FEIS have been revised to list pertinent actions at both installations 
that would continue regardless of the outcome of this EIS.

Additional mitigation measures for both installations have been included in 
the Final EIS in the appropriate resource area sections.

119. A major flaw in the DEIS is the insufficient proposed mitigation. The parameters for the 
performance-based management actions, upon which the proposed mitigation relies, are 
not delineated clearly or sufficiently. The regional capacity to fulfill necessary restoration 
requirements for proposed training impacts is lacking. For instance, even if it were 
possible to revegetate the areas degraded through increased training, there is not enough 
native plant material available to conduct those revegetations. In addition, the restoration 
and resource management funds available to implement mitigation actions are 
insufficient to support current training, let alone any proposed changes. These issues are 
unacceptable and preclude any factual evaluation of the possible successes of suggested 
actions. Thorough reevaluation of the potential impacts to all resources is essential, and a 
more complete set of mitigation options must be incorporated, including improvement of 
existing performance-based management strategies.

Response: Tables 4–42 and 6–34 in the FEIS identify mitigation to minimize, avoid, or 
compensate for adverse effects to environmental resources. All practicable 
means to avoid or minimize environmental effects from the selected 
alternative would be adopted. A mitigation and monitoring plan will be 
implemented to ensure that these mitigation measures are implemented, 
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monitored, and their effectiveness measured, with appropriate adjustments 
made when necessary. The ROD will identify the mitigation that the Army 
has committed to fund, subject to the availability of funds.

120. The current DEIS does not focus on or address the threat of candidate species listing on 
military training, nor does it reflect the long-range sustainability actions undertaken and 
future actions planned by Fort Lewis or the DOD. The EIS associated with GTA actions 
should be completely consistent with installations’ efforts to recover all listed and 
candidate species that occur on their lands, as well as their long-term vision of 
sustainability. The current DEIS does not build on these efforts and is not integrated with 
the multi-pronged efforts of the installations and the DOD. The DEIS therefore is 
inadequate and would likely increase the probability that severe limitations to military 
training will occur in the near future. The Army has the tools in place to accomplish 
needed mitigation both on and off the installations. We urge that the DEIS take advantage 
of the full suite of tools available for mitigation of training impacts including the Sikes 
Act expanded authority that allows installation funds to be spent on management of non-
DOD lands, the ACUB program, and the conservation banking authority.

Response: The EIS addresses impacts to these species in Section 4.3.3, Wildlife 
Resources, and proposed mitigation in Section 4.3.3.8, Mitigation. 
Installation sustainability efforts to recover listed and candidate species are 
discussed in the INRMP and the currently implemented Sustainability 
Implementation Plan (which is also Appendix F of the INRMP). Mitigation 
presented in DEIS Section 4.3.3.8, Mitigation, is intended to be additional
mitigation to address the impacts associated with the proposed activities 
under the alternatives. In order to more clearly illustrate how proposed 
mitigation builds off of ongoing prairie management efforts, mitigation 
sections 4.3.1.8 and 4.3.3.8 have been revised to list ongoing resource 
management efforts, in addition to presenting new mitigation developed for 
the proposed activities.

121. Increased risk of fire is of particular concern, as current fires likely contribute to 
mortality of prairie butterflies and juvenile streaked horned larks, and causes significant 
habitat loss and degradation. Numerous other species (e.g., many reptiles, small 
mammals, grassland bids) are also destroyed as a result of the large scale and timing of 
fires on the AIA.

Response: The potential impacts of fire on sensitive grassland species are discussed in 
Section 4.3.3.

122. We appreciate the inclusion of a draft Biological Assessment for the project and efforts to 
work with the Washington State Department of Fish and Wildlife, US Fish and Wildlife 
Service and National Oceanic and Atmospheric Administration to determine the extent of 
impacts to individual species and design appropriate mitigation measures to reduce 
impacts to the species and their habitats, especially loss of the shrub-steppe vegetation 
and prairies due to fire, construction and training activities. We recommend the FEIS
include the outcomes of consultations with the agencies and specific measures 
recommended to protect species and habitats that would be impacted.

Response: DEIS wildlife mitigation sections (4.3.3.8 and 6.3.3.8) present mitigation that 
was developed for impacts to wildlife, including sensitive species and their 
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habitats. The Draft BA, which was included as an appendix to the DEIS, was 
reviewed by the USFWS and NMFS. The Draft BA was revised into the Final 
BA using their comments. The Final BA is included as an appendix to the 
FEIS. Review of the BA is ongoing and results of the Army’s consultation 
with USFWS and NMFS will be included in the ROD.

123. The EIS needs to include the impact of noise on threatened and endangered species.

Response: Noise-related impacts to wildlife, including threatened and endangered 
species are discussed in Sections 4.3.3 and 6.3.3 of the DEIS. These sections 
include discussions of potential impacts associated with construction and 
different types of training. Additionally, the potential for noise associated 
with the proposed activities to affect specific threatened and endangered 
species is included in the Biological Assessment (Appendix F).

124. Will the preferred alternative result in disturbance to previously unimpacted areas?

Response: The Army did not identify a preferred alternative in the DEIS. Under the 
three action alternatives considered in the document, no new areas will be 
open to military training that are not currently available for similar types of 
training. The proposed increase in training under the three action
alternatives would likely result in greater use of training areas than at 
present, as discussed in various sections of the EIS. As discussed in the EIS, 
some of the proposed construction would occur in previously undeveloped 
areas, though none would occur in areas not previously impacted by 
training.

125. The DoD and Fort Lewis have demonstrated a commitment to restoring prairie habitat, 
yet the DEIS does not address candidate prairie species. On both Fort Lewis and the 
Yakima Training Center, will prairie species be impacted? What species would be 
impacted and how, under each alternative?

Response: The DEIS does address candidate prairie species at Fort Lewis and 
candidate shrub-steppe species at YTC. Potential impacts to these species 
under each of the alternatives are presented in Sections 4.3.3 and 6.3.3 of the 
EIS.

126. Because prairies, oak woodlands, and high quality shrub-steppe habitats are so rare and 
sensitive, we would prefer the remaining intact plant communities not be disturbed.
Where mitigation is proposed, how can I be assured that it will be sufficient? Have 
Integrated Natural Resource Management Plans, Endangered Species Management Plans 
and/or Candidate Conservation Agreements been used before? Are each of these tools 
specific enough to describe the specific habitats that have been destroyed and 
corresponding mitigation that will take place? Are these measures sufficiently robust to 
ensure there is sufficient latitude both for species and for the military (what if candidate 
species are listed, what if a catastrophic fire occurs, what if critical habitat is mistakenly 
damaged, etc)? Are the resources necessary for mitigation readily available at the scale 
proposed?

Response: Both installations take steps to avoid disturbance to intact prairie, oak 
woodland, and high quality shrub-steppe habitat, including prohibiting or 
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limiting destructive forms of training in these areas, and concentrating 
training in areas that have already been degraded by past activities. These 
management policies would continue under all the action alternatives. 
Mitigation developed for this EIS is based on the best available information 
and associated predictions of the types and intensity of impacts likely under 
the alternatives. Mitigation measures have only been proposed if they are 
feasible to implement. We have identified mitigation measures in all 
circumstances where they would tend to eliminate or reduce adverse impacts
noted in the EIS analysis. Additionally, the installations will continue to 
observe and monitor the impacts to resources and respond as necessary, in 
accordance with adaptive management strategies. Both installations 
currently have INRMPs (CNRMP in the case of YTC) and ESMPs in place 
and in use that are guiding natural resource management until the revisions 
are implemented. These documents are specific enough to guide management 
of resources on the installations, and consider both natural resources and 
the military mission. The Candidate Conservation Agreement is in the 
process of being developed, and therefore has not been used before.

127. I appreciate that at Fort Lewis, “Forest habitat that could be potentially used by northern 
spotted owl or marbled murrelet, or coastal habitats that could be used by marine 
mammals and birds of concern are not among the habitats that would be impacted by 
construction.” Will the proposed increase in operations cause other disturbances (such as 
noise, damage from munitions firing or fire, etc) to northern spotted owl, marbled 
murrelet, or birds of concern?

Response: The effects of noise and other disturbances to birds and other wildlife at Fort 
Lewis is addressed in Section 4.3.3 of the DEIS. As discussed in Section 
3.3.3.2, Special Status Species and Critical Habitat, as well as the Biological 
Assessment in Appendix F, northern spotted owls and marbled murrelets are 
not known to occur on Fort Lewis, and therefore would not be disturbed by 
the proposed activities.

128. Both Fort Lewis and Yakima Training Center are some of the last remaining remnants of 
high quality habitat and they may play an important role in helping wildlife move across 
the landscape. How will wildlife connectivity be impacted by the proposal?

Response Distribution and movement of wildlife across the landscape can be affected 
directly by noise and activity that occurs during training and indirectly by 
habitat changes related to training such as wildland fire and construction of 
facilities. It is projected that military training activity would increase under 
all action alternatives from current levels. It is not anticipated that increased 
activity and associated habitat change will impact the ability of species to 
traverse the installation to the point of degrading overall wildlife 
connectivity. Species habituated to human activity such as ravens, crows, and 
deer will likely not be adversely impacted by increased military training.
More sensitive species such as sage-grouse will avoid disturbed areas for 
certain activities, such as nesting, but can still fly between suitable areas.
Sections 4.3.3.7 and 6.3.3.7 of the FEIS have been revised to include a brief 
discussion of impacts to wildlife connectivity.
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129. Species and habitat protection needs to be better addressed at the troop level so they can 
become self-regulating. There is a need to better educate Soldiers about rare species 
concerns, encourage them to share those concerns, and take responsibility for their 
stewardship.

Response The Sustainable Range Awareness component of the ITAM program 
addresses Soldier awareness of rare species and stewardship of natural 
resources. Soldiers are provided environmental protection handbooks, 
posters, videotapes, and briefings.

130. Even a single pass by any motor vehicle can kill one to many prairie butterflies during 
any stage of their life cycle. All are resident and few can flee more than a few meters, and 
this is only under certain conditions. Please quantify and address this impact and 
mitigation options in all appropriate locations in the DEIS.

Response The majority of prairies that provide habitat for butterfly populations are 
protected from off-road maneuvers. Additionally, some butterfly habitat is off 
limits and marked with Seibert stakes to prevent this type of impact to 
butterflies and their habitat. The mitigation sections of the FEIS have been 
revised to list ongoing management for prairie butterflies and other sensitive 
species and habitats, which provide numerous protections for these species. 
See Section 4.3.1.8 and 4.3.3.8.

131. Lines 16–17 on page 3–90 state, “The TAs are used 325 days per year by more than 200 
military units.” Does this number include live-fire ranges? Under current conditions,
access to TAs and live-fire ranges is becoming increasingly difficult to obtain. Without 
access, there is no means for monitoring populations or conducting habitat management 
actions. In other words, the PMSAs proposed as the mechanism for mitigation, 
regulation, and monitoring cannot occur. This would change all effects characterized as 
“Significant but Mitigable…” to “Significant”. Please calculate the number and 
distribution of access days across the calendar year that access might be expected in TAs 
and Maneuver areas for the purpose of natural resources monitoring and management.

Response: The 325 days-per-year figure does include the live-fire ranges. The Army is 
committed to providing access to training areas for management or 
mitigation in order to ensure training area sustainability for future training. 
Access to TAs or live-fire ranges would never be eliminated. For example, 
equipment on live-fire ranges needs to be maintained, which requires the 
suspension of live-fire training. The Army will continue to monitor and 
conduct management activities in accordance with Fort Lewis regulations, 
the ITAM Program, and other installation management plans Because access 
for monitoring and management would continue, the concerns in this 
comment would not result in a determination of significant adverse effects.

G.3.5 Wildfire Management

132. The measures in place at YTC to control the size and spread of fire within and onto the 
installation are insufficient. Please address the disassociation between the occurrence of 
fire and management/training decisions in the DEIS.
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Response: The Army recognizes that wildfire occurrence and resulting impacts on the 
environment at YTC are significant, and has changed the impact rating in the
FEIS to reflect this significance. The Army also recognizes that existing 
mitigation measures in place at YTC are not sufficient to control the size and 
spread of fire occurring at the installation. Therefore, the Army is proposing 
numerous new mitigation measures and BMPs in this FEIS as a part of the 
GTA actions that aim to reduce the frequency of wildfire occurrence at YTC 
and to reduce the size and intensity of fires that do occur. However, the Army 
acknowledges that implementation of these mitigation measures and BMPs 
may not reduce wildfire impacts to a less than significant level.

133. A thorough fire analysis at YTC should be performed, with methods and assumptions 
disclosed.

Response: The Army has conducted a wildfire analysis for YTC in Section 6.5 of the 
EIS. Methodology and assumptions used for this analysis are also disclosed 
in this section.

134. The document draws a distinction among alternatives without any real difference with 
respect to the issue of fire. If all actions have the potential to deliver the same results, one 
is not presenting alternatives. A reasonable range of alternatives need to be provided in 
the DEIS, alternatives that could provide different outcomes and significantly less impact 
from fire, soil/vegetation disturbance and one that would provide for the maintenance of 
shrub steppe.

Response: The alternatives are based on stationing, construction, and training as 
directed to Fort Lewis from the 2007 GTA FPEIS. Land management actions 
need to reside within the land management plans, such as the INRMP and 
CNRMP. As discussed in the fire management impact analysis presented in 
Section 4.5 (for Fort Lewis) and 6.5 (for YTC) of the EIS, each of the 
alternatives is anticipated to have a successively greater potential for 
ignitions due to a greater amount of live-fire and maneuver training 
occurring. Therefore, the potential for ignitions to occur would not be the 
same across all alternatives. Additionally, alternatives to reduce impact from 
fire, soil/vegetation disturbance, and provide for the maintenance of shrub 
steppe habitat would not meet the Purpose of and Need for the Proposed 
Action. No additional alternatives have been developed or analyzed in the 
FEIS, but your comments and participation are appreciated.

In this FEIS, the Army has re-evaluated wildfire impacts at YTC and has 
determined that these impacts are significant. Therefore, the Army is 
proposing numerous new mitigation measures and BMPs in this FEIS as a 
part of the GTA actions that aim to reduce the frequency of wildfire 
occurrence at YTC and to reduce the size and intensity of fires that do occur. 
However, the Army acknowledges that implementation of these mitigation 
measures and BMPs may not reduce wildfire impacts to a less than 
significant level under any of the GTA alternatives.

135. YTC should conduct a spatial analysis of how many acres have burned on average in any 
given year for the past 12 to 15 years in order to determine the spatial distribution of 
fires, provide data on the amount of habitat converted from shrub-steppe to steppe on 
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average, and allow reviewers to assess rates of recovery. Information is needed on where 
and how many acres burned per year.

Response: The Army keeps records of how many acres burn annually at YTC and where 
the ignitions occur on the installation. These data are summarized in Section 
5.5.2 of the EIS. The Army also maps annual data from fires on the 
installation. As stated in the EIS, most fires on YTC start on existing ranges 
in the CIA and dud areas. However, new areas do sometimes burn. In such 
an event, the Army conducts an analysis of new footprint fires, and what 
impacts these fires had on resources.

136. Impediments to the use of tanker aircraft to suppress fires on YTC or that threaten to burn 
onto YTC should be addressed. Staffing levels and pre-positioning of fire fighting 
resources and personnel is insufficiently disclosed. Alternatives to training during 
extremely dry and high wind conditions are not disclosed.

Response: Fire-fighting resources available at YTC, including aerial resources and 
personnel, are discussed in Section 5.5.4 of the EIS. Aerial assets are used at 
YTC for high-priority fires, on steep and rugged terrain, and within impact 
areas. As a result of recent (2007) modifications to its aerial fire suppression 
requirements, the Army now has greater flexibility over the types and 
quantity of equipment used for aerial fire suppression at YTC. Aerial fire 
suppression capabilities at YTC include up to 15 types of aircraft from both 
internal (Army) and external (contracted services) sources. However, rotary 
wing aerial assets are believed to be a more effective fire asset than tanker 
aircraft given the initial response time, quicker turn-around time, and 
precision of suppression activity. Also as discussed in Section 5.5.4 of the 
EIS, there are four types of personnel involved with wildfire suppression at 
YTC, including the YTC Fire Department, military training units, qualified 
YTC civilian firefighting staff, and the Mutual Aid Task Force. While military 
units are using ranges at YTC, they are required to designate suppression 
teams responsible for suppressing ignited fires and these teams are 
supported by the YTC Fire Department.

As discussed in 5.5.3, a Fire Risk Management Assessment is conducted at 
YTC throughout the day as fire danger conditions change. When the fire risk 
becomes too high, military training is curtailed or postponed until the risk of 
uncontrolled fire is reduced. Therefore, training is not conducted during 
extremely dry and high wind conditions. In addition to this practice, the 
Army has developed numerous new mitigation measures and BMPs in this 
FEIS as a part of the GTA actions to reduce the frequency of wildfire 
occurrence and to reduce the size and intensity of fires that do occur at YTC. 
These include temporal constraints on training during the high fire danger 
period, refinement of YTC’s Fire Risk Assessment, and increasing wildfire 
awareness training for all training units.

137. The DEIS states that on the YTC there are provisions to build more firebreaks, which will 
require that more land be removed as habitat for Federal listed and candidate species.

Response: We were unable to find any reference to building more firebreaks at YTC in 
the DEIS. Regardless, the Army monitors its Wildland Fire Management 
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Program annually, including the location and condition of firebreaks, to 
ensure that fire prevention and control measures are sufficient to manage 
fire occurrence on the installation. Firebreaks are strategically located to 
compartmentalize fires, and provide access into remote areas of the 
installation. While construction of additional firebreaks could result in the 
loss of some wildlife habitat, the Army does not propose to construct any 
firebreaks within protected species habitat. The Army must comply with 
environmental laws and regulations, including the Endangered Species Act,
when it conducts its activities, including the construction of firebreaks at 
YTC.

138. The EIS fails to acknowledge or address the potential changes to fire risk and fire effects 
associated with climate change.

Response: The potential changes to fire risk and fire effects associated with climate 
change are outside the scope of this EIS. However, Sections 5.5 and 6.5 of 
this EIS address changes to fire risk from implementation of each of the 
project alternatives and associated increases in training.

139. Please acknowledge and quantify current impacts on wildfire management at Fort Lewis 
and address the need for mitigation under Alternatives 1 through 4. The INRMP is 
inadequate on this issue.

Response: A summary of fire runs that have occurred on Fort Lewis between 1988 and 
2008 (the most recent year that these data are available, is provided in 
Section 3.5.2, Fire Risk and History, of the EIS. Current fire management 
approach at Fort Lewis is also described in this section. Impacts on wildfire 
management that are anticipated to occur from each of the alternatives 
cannot be quantified, as the number, location, intensity, and size of future 
fires are unknown. However, a qualitative analysis is provided in Section 4.5 
of the EIS. This section acknowledges that the current fire management 
program may require updating to address the increased training frequency 
and risk of accidental wildfire ignition under Alternative 2, 3, and 4. Fire 
prevention, fire suppression, post-fire actions, and fire management direction 
for the installation is provided in the Fort Lewis Integrated Wildland Fire 
Management Plan (IWFMP). An update of the 2000 IWFMP for Fort Lewis 
is currently being conducted.

140. The wildfire management impact significance criteria provided for Fort Lewis fail to 
acknowledge fire impacts related to scale and timing.

Response: It is not possible to predict the scale of a fire accurately or the timing of a 
wildfire occurrence. Therefore, scale and timing were not used to rate the 
significance of wildfire impacts. As discussed in Section 3.5.2 of the EIS, the 
risk of fire at Fort Lewis depends on several factors, including weather 
conditions; fuel availability (vegetation); the frequency, type, and intensity of 
military training activities; and location in relation to fire suppression 
resources (i.e., water and fire fighting personnel).

141. The EIS is incorrect in stating that, under Alternative 1, fires would continue to be 
predominantly small. Fires in the AIA are large, often hundreds to thousands of acres.
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Response: While large fires do occur in the impact areas, particularly the AIA, and will 
continue to occur in the future under any of the alternatives, the majority of 
fires resulting from ignitions at Fort Lewis in a given year are small in size.
Large fires that have occurred on the installation are discussed in Section 
3.5.2 of the EIS. As stated in this section, however, the sizes of annual 
wildfires have ranged from campfire size to 160 acres, with the majority 
being small in size.

142. Why would increases in ignitions associated with an increased population living at Fort 
Lewis not be proportional to the population increase?

Response: The number of fires is not directly correlated with the number of Soldiers. 
Many other variables influence the number and size of fires. With an
increase the number of Soldiers, the number of activities that could cause 
fires also increases. Thus, the increase in accidental ignitions associated 
with an increased population living at Fort Lewis would not be proportional 
to the increase in population. Since ignitions in the cantonment area do not 
occur frequently, and are contained and suppressed quickly when they do 
occur, this impact would be minor under all of the alternatives.

143. The statement that limitations on the use of pyrotechnics and other ignitions sources 
during high fire danger periods would reduce the probability of a large-scale wildfire 
occurring from live-fire training activities appears false, as Chapter 3 of the EIS states 
that live-fire training areas are exempt from the controls placed on other training areas to 
reduce fire risk.

Response: The statement in the document is correct.

144. Many things cause fires on the maneuver training areas outside the live-fire training 
areas, including vehicles, campfires, and smoking. Limits on activities in these areas 
during high fire danger periods do reduce the probability of a large-scale wildfire. Live-
fire areas (the NSAIA, the CSAIA, and SSAIA) for small arms firing, including the use 
of tracer ammunition, are required to comply with restrictions on tracers and potentially
incendiary ammunition during periods of high-fire hazard levels. The Artillery Impact 
Area (AIA) is the exception because it is the only area that can support artillery and 
mortar live fire training, into which artillery and mortar rounds can be fired at Fort Lewis, 
and these rounds occasionally cause fires. The Post’s Forestry section conducts a 
prescribed burn within the AIA each year prior to the high-fire hazard season to minimize 
the occurrence of fires. The Fort Lewis Forestry crew assists on fires, but is not designed, 
funded, trained, or equipped to deal with large-scale fires or numerous simultaneous fires.

Response: As stated in Section 3.5.4, Firefighting Resources, of the EIS, during the high 
fire danger period at Fort Lewis, the Forestry fire staff is supplemented by 
an additional 14 temporary forestry technicians and two full-time heavy 
equipment operators. Under most circumstances, permanent and temporary 
employees in the Forestry Section are capable of controlling wildfires 
occurring at Fort Lewis. However, during the high fire danger period, 
Soldiers from I Corps and Fort Lewis may be required to provide support. In 
addition, help from the WDNR and local fire districts is available through 
mutual aid agreements. The Fort Lewis and McChord AFB Fire Departments 
may also respond to requests for assistance in fire suppression. The Army 
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believes that the fire suppression capabilities at Fort Lewis are sufficient to 
manage wildfires occurring on the installation.

G.3.6 Wetlands

145. The draft EIS describes wetlands on both Installations and explains that they would suffer 
no significant impacts due to the proposed action. It is not clear where the wetlands are, 
their size, and the extent to which wetlands and associated riparian areas would be 
impacted by the project. Will there be loss of riverine and riparian habitat important to 
fish and other species? The final EIS should discuss in detail the impacts to wetlands and 
riparian areas, describe the impacts and associated mitigation measures in quantitative 
and functional terms. We also recommend the inclusion of a detailed discussion of the 
cumulative effects from this and other projects on the hydrologic conditions of the 
proposed project area, including wetlands.

Response: The distribution of wetlands across the installation is shown on Figures 2–9
and 3–1. In addition, Figure 2–9 shows the wetlands with the 50-m buffers. 
New figures have been added showing the distribution of wetlands on Fort 
Lewis (Section 3.4) and YTC (Section 5.4). As discussed in Sections 4.4 and 
6.4, impacts to wetlands are not anticipated. The primary reasons for this 
conclusion are that no construction or other disturbances are allowed within 
the wetlands or the 50-m buffer that surrounds each wetland. Thus, other 
than the specific impacts identified in Section 4.4, no wetlands would be 
disturbed by implementation of the alternatives. In addition, the terrain 
where the wetlands are found on Fort Lewis is essentially flat, so indirect 
effects are not expected.

146. Wetlands. No mention is made of contamination issues from munitions. This issue was 
only touched on superficially in the water quality section and no quantification was 
provided. Contamination from heavy metals can contribute to or cause mortality of fish 
and wildlife species dependent on wetlands, and may have played a role in the loss of 
western pond turtles and western toads from Nisqually Lake. Please broaden the 
assessment to address these issues.

Response: As discussed in Chapter 3, surveys have not located western pond turtles on 
Fort Lewis. As far as the western toad is concerned, Nisqually Lake is off 
limits and the Army does not fire munitions into wetlands or other water 
bodies, including Nisqually Lake. Thus, the Army cannot say with any 
certainty that heavy metals may have played a role in the loss of western 
pond turtles and western toads from Nisqually Lake as asserted in the 
comment.

G.3.7 Cultural Resources

147. The draft EIS indicates that the planning team met with tribes that may be affected by the 
project, but information related to issues discussed and outcomes of the meetings was not 
included in the draft EIS. We recommend the final EIS include that missing information 
and a discussion on how any issues raised would be addressed. Because the draft EIS 
indicates that tribal resources could be impacted by the project, it is important that the 
Army work closely with affected tribes to address those impacts and document measures 
that would be taken to avoid or reduce impacts to cultural resources.
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Response: No impacts to tribal cultural resources from the proposed GTA alternatives 
have been identified in meetings with the tribes to date, as reflected in the 
DEIS. However, Fort Lewis maintains open and ongoing consultation with 
the tribes. Noise impacts are addressed in Section 4.8.

148. “Historic recreational use” of prairies by Indian tribes, and use of historical equestrian 
trails by the local equestrian community clubs are 4(f) resources that have not been 
addressed in the DEIS. Also that demolition of the historic Army horse and mule 
stables/structures that date to the early establishment of the fort, and are currently in use 
as Public Works Shops is an adverse effect that the local equestrian community would 
like to see mitigated through documentation of the facilities with input from the 
equestrian community and historical societies, facilitated by in-person tours of the 
historic Woodbrook Hunt Club and Brookwood Equestrian Facilities, and rotating 
exhibits for education purposes.

Response: Section 4(f) conditions are related to the taking of or impacts to publicly
owned recreational resources for transportation purposes by the FHWA 
(WSDOT), and that is not involved in this situation. Regarding the mitigation 
of impacts to the former Army horse and mule stables, which are now in use 
as Public Works Shops and would be demolished as part of the Master Plan 
update, Mitigation Measure G (Table 1) in Stipulation II of the PA, 
addresses creative mitigation of impacts to the Fort Lewis Garrison Historic 
District, including the former Army horse and mule stables. Mitigation 
Measure G includes: Web-based Documentation, Interpretive Signs and a 
Self-Guided Tour. This creative mitigation project will develop 
documentation and educational material to preserve and share the history of 
the Garrison Historic District. Fort Lewis will seek input from the local 
equestrian community and historical societies in Lakewood and Tacoma in 
developing these interpretive materials. Finally, Mitigation Measure H 
(Table 1) in Stipulation II of the PA will develop and evaluate alternatives 
for reuse of historic gun sheds, stables and other buildings proposed for 
potential demolition in the Master Plan’s Historic Downtown Area 
Development Plan. The PA is included in the FEIS as Appendix D.

149. The SHPO needs to be consulted on the APE.

Response: Fort Lewis and the SHPO have agreed that Fort Lewis will consult with the 
SHPO to determine APE if an undertaking is likely to be considered 
controversial, or if the Cultural Resources Manager determines that the 
undertaking is likely to have an adverse effect on significant cultural 
resources. This agreement has been incorporated into SOP 2 “Defining the 
Area of Potential Effects (APE,)” in Appendix 1 of the PA.

150. The SHPO needs to discuss some type of annual planning meeting to discuss the past 
years actions and next year’s actions.

Response: Stipulation III.B of the PA was revised to include an annual meeting at Fort 
Lewis. The meeting would occur within six months of the PA’s signing and 
then every 12 months thereafter.
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151. In Stipulation III.A of the PA, there is no narrative to go along with the Dispute 
Resolution.

Response: This text was revised to refer to SOP 9, which addresses the Dispute 
Resolution process.

152. In Stipulation III.D.3 of the PA, there is no explanation as to what the next steps would 
be after the 30-day review period is over.

Response: An additional step was added to this Stipulation as follows: III.D.4 If 
resolution is not reached by the end of the 30-day period, the PA will be 
terminated, in which case Fort Lewis shall

A. Consult with the signatories to develop a new PA; or 
B. Request the comments of the ACHP pursuant to 36 CFR 800.7(a)(1).

153. In SOP 1.3.1(2), what about consultation with interested parties?

Response: Fort Lewis proposes no consultation with interested parties for exempted 
undertakings. Interested parties can review the Annual Report for the PA.

154. In SOP 1.3.1(2), what about areas of overlapping jurisdiction like when USACE permits 
are required? Who takes the lead, the Army or the Army Corps?

Response: A sentence was added to the end of 1.3.1(2) to indicate that an undertaking 
may not be exempted if a permit, lease, or license from another agency is 
required. The Army (Fort Lewis) is always responsible for Section 106 
compliance, even if the Army Corps is the “constructing contractor.”

155. Regarding SOP 2.3, what about changes to the APE due to the elimination of alternatives
or changes to the Scope of Work?

Response: Changes to the APE would be documented in the RHPC (i.e. if the project is 
relocated cf. SOP 6.3.1). A bulleted item to this effect was added to SOP 2.3.

156. In SOP 4.3.1.1, the word “generally” should be added to the first sentence. As it reads 
now there is no provision for adding churches, cemeteries, graves, etc. Some discussion 
about exceptions to this rule should also be considered here.

Response: The following text was added to the first paragraph under 4.3.1.1: 
“However, these types of resources may be considered eligible if they meet 
the NRHP Criteria Considerations at (CFR 60.4).” “Generally” was not 
added because NRHP criteria considerations are specific.

157. In SOP 5.5, after-the-fact reviews within 30-days of what? The end of the declared 
emergency or day after the emergency undertaking is finished?

Response: Text was revised to add: “... of the declared date of the emergency...”

158. Regarding SOP 9, it is very odd that this section is here in the Appendix and little detail 
about dispute resolution is actually in the PA.
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Response: See earlier response about revisions to PA Stipulation III.D.3. (Dispute
Resolution) regarding consultation to develop a new PA that resolves the 
dispute, or to seek comment from the Council.

159. Regarding SOP 9.3.3, should not disputes concerning NRHP eligibility be taken-up with 
the Keeper?

Response: Disputes regarding NRHP eligibility are correctly resolved by the Secretary 
of Interior as stated in SOP 9.3.3. Section 106 regulation 36 CFR 800.4(c)(2) 
provides for the agency to obtain a DOE from the SOI in the case of 
disagreement with the SHPO. There is no need to involve the Keeper per 36 
CFR 63. The text of SOP 9.3.3 was revised and a reference 36 CFR 
800.4(c)(2) was added.

160. Regarding the PA appendix Exempted Undertakings [Appendix 3], are we attempting to 
eliminate “No Effect” or “No Adverse Effect” determinations through this list of 
exemptions? The language of the appendix is written with “Adverse Effects” in mind.
Does it matter?

Response: Preamble text to Exempted Undertakings was slightly revised as follows: 
“All reviews for actions that qualify under the following categories will be 
documented in the Project Review Log...” and “Projects that qualify under 
any of the following exemptions are understood to have potential effects that 
are foreseeable and likely to result in a finding of No Adverse Effect. In 
addition, all exemption category headers are now lettered A through N 
followed by numbered items.

161. General Exemption #4 [Exempted Undertaking A.4.] seems a bit vague to me.

Response: The text “if existing space is used w/o alteration” was added to the end of 
this sentence.

162. Do we have a definition of in-kind anywhere in this document?

Response: A new Exempted Undertaking (A.18) was added to the list of General 
Exemptions category as follows: A.18. “All “in-kind” replacements/repairs 
shall adhere to the Secretary of Interior’s Standards for the Treatment of 
Historic Properties.”

163. Regarding Exempted Undertaking #15 [A.15], some language about reversibility of 
effects should be added here.

Response: Text regarding the reversibility of facilities to provide access to historic 
properties by disabled persons was added to Exempted Undertaking A.14.

164. Regarding Exempted Undertaking Electrical/Plumbing/HVAC Exemption #1 [H.1], 
language needs to be added that states an abandonment in-place option will be considered 
in areas where historic materials could be adversely affected by their removal.
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Response: The following text was added to Exempted Undertaking H.1.: “Abandonment 
in-place will be considered in cases where the integrity of the property could 
be adversely affected by the removal of historic features or materials.”

165. Beginning on page 1 and throughout the SOPs, each SOP includes an objective and 
policy. I am wondering about the policy statements in terms of what is the basis for 
implementing and enforcing these policies? Please provide some background information 
about the policies such as if they are tied to other DOA or Post policies? It would be 
important to know that these policies are acknowledged, adopted, and are supported 
across the base and by project decision-makers.

Response: It is the Garrison Commander’s responsibility to ensure that all military and 
nonmilitary organizations on Fort Lewis and Yakima Training Center 
coordinate their actions under these Standard Operating Procedures with the 
Cultural Resources Manager for each installation to ensure compliance 
under DoDI 4715.16 and AR 200–1. These regulations are cited in the 
preamble to Appendix 1 of the PA, Standard Operating Procedures, and 
reference the Department of Defense Instruction, Number 4715.16, Cultural 
Resources Management; Army Regulation 200–1, Environmental Quality, 
Environmental Protection and Enhancement.

166. Somewhere in the [SOP] document, there should be a statement of the qualifications of 
the CRM, i.e. must meet the National Park Service Professional Qualifications etc. I 
believe this is the first reference, but perhaps the professional qualification standards 
should be in the PA itself.

Response: NPS qualifications language was added to SOP sections 3.3.1, 3.3.2, and 
3.3.5., and Stipulations I and II of the PA.

167. In the first paragraph of SOP 3.3.1, should mention archaeology sensitivity model 
mapping for Fort Lewis.

Response: Text was added to the second sentence of 3.3.1 referencing the Fort Lewis 
archaeological sensitivity GIS mapping model.

168. In regard to the last sentence in SOP 3.3.5, please address the need to assess the need to 
update information where inventory records need updating. Also, please specify the 
forms to be used. We recommend using DAHP’s Historic Property Inventory Database 
and adhering to DAHP’s Cultural Resource survey standards and guidelines.

Response: The following text was added to SOP3.3.5: “In accordance with DAHP
guidelines, a Historic Property Inventory form will be prepared for each 
resource recorded during a survey.”

169. In SOP 4.3.5, recognize that existing inventory data should be assessed for the need for 
updating and evaluation.

Response: The following text was added to SOP 3.3.1: “Resources that are 50 years old 
or more will be recorded on DAHP Historic Property Inventory forms in 
accordance with DAHP guidelines appropriate to the level of inventory 
being conducted.”



Appendix G  Responses to Comments on the Draft Environmental Impact Statement

July 2010 G–58 Fort Lewis GTA FEIS

170. In SOP 5.5, should there be a reference to Section 800.12 for emergencies in the Section 
106 regulations or alternatively adopting the procedures in 800.12 in this section?

Response: Text was revised to reference 36 CFR 800.12(b)(1).

171. In the third bullet point of SOP 9.3.3, the text states, “If the construction is found to have 
no adverse effects on the property, the installation historic architect will make a 
recommendation of No Historic Properties Affected and will prepare…” This should be 
changed to a recommendation of “no adverse effect.” If the intent here is otherwise, 
please explain why.

Response: The text was revised as follows: If the construction is found to have no 
adverse effects on the property, the installation historic architect will make a 
recommendation of No Adverse Effect to Historic Properties and will 
prepare a RHPC and report the incident in the PA annual report.

172. Regarding Exempted Undertakings 6 and 7 [A.6 and A.7], explain how these 
assumptions [about the need for archaeological survey in areas that have been previously 
disturbed or surveyed] would be verified.

Response: The text of Exempted Undertakings A.6 and A.7 have been revised to explain
how the Fort Lewis GIS would be used to identify areas that have been 
previously surveyed or disturbed, and will be assessed for the need for 
additional survey at the discretion of the Fort Lewis Cultural Resource 
Manager. Figures 1 and 2 have been added to the document that show 
examples of the GIS layers for “Disturbed Areas” and “Surveyed Areas.”

173. In the Exempted Undertakings, delete Agriculture/Timber Management Exemption 2 
[N.2 regarding timber management and harvesting in areas previously surveyed with 
negative results for archaeological properties or in areas mapped as “Low Probability” in 
the GIS archaeological predictive model].

Response: Fort Lewis declines to delete Exempted Undertaking N.2, but has revised the 
text as follows to justify the exemption: Timber management and harvesting 
in areas previously surveyed with negative results for archaeological 
properties pursuant to Exemption A7, or in areas mapped as “Low 
Probability” for the presence of archaeological properties in the DAHP 
Predictive Model, provided that any known archaeological sites or buildings/
structures are avoided, including those that are of undetermined NRHP 
eligibility status; Fort Lewis will utilize previous skid trails, landings and 
existing roads if practicable to avoid such resources. If a new skid trail, or 
loading/logistical staging area (landing) is required, Fort Lewis will ensure 
that the skid trail or landing is at least 50 feet from a historic property or 
resource of undetermined status. This provision does not exempt known 
historic properties that are traditional cultural properties; when such 
properties exist in a timber management or timber harvest unit, Fort Lewis 
will consult with the SHPO and affected tribes (Nisqually, Puyallup, and 
Squaxin Island Tribes).



Appendix G  Responses to Comments on the Draft Environmental Impact Statement

July 2010 G–59 Fort Lewis GTA FEIS

G.3.8 Air Quality

174. Based on a description of the project, the following will be required: (1) a New Source 
Review (NSR) Order of Approval may be required based on the equipment to be 
installed; (2) Prior to demolishing any structures an asbestos survey must be done by a 
certified asbestos building inspector; (3) Any asbestos found must be removed by a 
licensed asbestos abatement contractor prior to demolition; (4) A Notification of 
Demolition and Renovation (NODR) application must be filed with the Yakima Regional 
Clean Air Agency (YRCAA) and the appropriate fee should be paid; and (5) Contractors 
doing demolition, excavation, clearing, construction, or landscaping work must file a 
Dust Control Plan with YRCAA, prior to the start of any of the work.

Response: The Army is aware of these regulatory requirements, and will submit all 
required plans, applications, and fees prior to the commencement of project 
activities. Additionally, the Army will comply with all requirements related to 
asbestos surveys, removal, and abatement. A statement to this effect has been 
added to the appropriate discussions of construction-related effects in 
Section 6.7.7 of the FEIS.

175. In Figure 3–6, the Thurston Region PM10 area is incorrectly labeled as “nonattainment.”
This was re-designated as a maintenance area in 2000.

Response: Figure 3–6 (now Figure 3–7) has been modified with the correct label for the 
Thurston Region PM10 maintenance area.

176. Section 4.7 fails to include analysis of non-commuting private vehicle emissions 
associated with additional stationing for any alternative or analysis of private vehicular 
emissions stemming from added associated Family members. The population change data 
referenced in this section do not align with and are significantly lower than the numbers 
presented in Section 4.11 relative to population change. If the Section 4.11 numbers are 
accurate, the air quality analysis is deficient.

Response: Because it is not known where Soldiers with Families would reside in the 
region, how many dependents would drive, and how far their daily driving 
habits would be, it is impossible to precisely quantify the emissions 
associated with vehicle travel by spouses and dependents, or emissions 
associated with non-commuting driving by Soldiers. Therefore, Section 4.7 of 
the FEIS makes an assumption that emissions associated with these other 
uses of personal vehicles would be roughly the same as the emissions 
associated with commuting by Soldiers. These emissions have been added to 
the discussion of effects under all the alternatives in Section 4.7, as well as to 
the total emission summaries in Tables 4–17, 4–19, and 4–22. In addition, 
the presentation of population numbers in Section 4.11 has been revised to 
make it consistent with the way the numbers are presented in the rest of the 
EIS.

177. Appendix E indicates significant increases in emissions associated with vehicle training
by SBCT and GTA units (Table E–5), well above the 100 tons per year triggering a 
conformity analysis. While Chapter 4.7 (Air Quality) describes the dispersal analysis and 
impacts at the boundaries of Fort Lewis, it is not clear that this analysis extended to the 
cumulative impacts off Post.
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Response: Modeling of PM was not done because emissions would not be generated 
within a PM maintenance or nonattainment area. The Thurston County 
nonattainment area is located several miles from the Fort Lewis boundary. 
Given that low-to-ground particulate emissions decrease rapidly with 
distance, the contribution of PM from training activities to the maintenance 
area would be very small relative to regional sources such as local traffic. 
Cumulative effects to air quality, which include regional impacts are 
discussed in Section 4.7.10, Cumulative Effects.

178. While air quality in the region may have been degraded by past actions, considerable 
effort has been made to improve air quality in this region, the success of which is 
evidenced by the re-designation of the region’s conformity status from non-attainment to 
maintenance.

Response: The air quality cumulative effects analysis has been modified to include a 
discussion of regional efforts to improve air quality in the region and the re-
designation of the Thurston County nonattainment area to a maintenance 
area in 2000.

179. With the vast reduction in wood smoke particulates, the major mobile source of PM10 is 
diesel particulates. Increased training by heavy-duty military vehicles will generate PM10
not just from dust (such as described on page 4–61) but also from diesel exhaust. Diesel 
exhaust is especially applicable to the heavy equipment and vehicles used for training 
purposes. Emissions drifting from the Fort Lewis area into the existing maintenance area 
must not be sufficient to cause a lapse in NAAQS standards.

Response: Emissions from vehicle exhaust were quantified as part of this EIS. Diesel 
exhaust is approximately 3 percent of the total PM10 tons per year value cited 
in Table E–3. US EPA diesel emissions standards have decreased the level of 
PM10 produced in diesel exhaust. http://www.epa.gov/nonroad-diesel/
regulations.htm.

180. The DEIS recognizes the impact that commute traffic has on mobile source emissions. 
The sustainability goal described in on page 4–77 to reduce congestion on the installation 
and overall energy consumption will have air quality benefits. To achieve the reduction it 
is important that the security issues currently hampering more comprehensive transit 
service be addressed as a part of the growth strategy.

Response: The current security procedures are expected to remain in place. Although 
there are ongoing efforts between the Army and transit authorities to 
incorporate transit at the Fort Lewis gates, security is not the real problem. 
The primary issue is lack of ridership. Soldiers prefer the convenience of 
traveling in their cars rather than using transit services. For example, all 
Soldiers have to be on Post at 6:30 am for physical training. They then go 
home to shower and change, and return for the rest of the duty day. Most 
prefer the convenience of their cars to meet these needs.

181. The DEIS considers the Cross-Base Highway mitigation as a credit for air quality here. 
Yet elsewhere in the document, it is noted that the Cross-Base Highway is not included in 
the analysis because it is not yet funded and will not be completed by 2015. This 
contradiction is spoken to in more detail later in these comments.
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Response: Because of the uncertainty of funding for this project, and the low likelihood 
that it will be constructed prior to 2015 even if a funding source is found, it 
has been removed from the air quality cumulative effects analysis in Section 
4.7.10. It is not reasonably foreseeable.

182. Air quality may also be impacted due to invasive plant treatment activities, dust from 
road construction and site operations, regular traffic on dirt roads, emissions from 
vehicles, and cumulative impacts from surrounding activities such as agriculture and fire.

Response: Plant treatment activities, dust from construction activities and site 
operations, and emissions from vehicles were quantified as part of this EIS. 
Cumulative impacts are discussed in Section 4.7.10 of the EIS (Cumulative 
Effects). The discussion in Section 4.7.10 has been modified to mention 
agriculture and fire as regional sources of air pollutants.

183. Since Fort Lewis, YTC, and surrounding areas may include sensitive populations such as 
the elderly and children, it will be important to monitor air quality and take corrective 
action if air quality standards are not met. Monitoring strategies should be tailored to 
local conditions because localized air quality impacts can be substantial, even though 
area-wide and/or long term monitoring may show compliance with air quality standards.
That is particularly important with regard to Fort Lewis because EPA has designated 
parts of Pierce County as nonattainment for 24-Hour PM2.5 Standards (see http://
www.epa.gov/pmdesignations/2006standards/final/region10.htm.)

Response: The majority of PM2.5 emissions generated at Fort Lewis and YTC are from 
vehicle maneuvers. Concentrations of low-to-ground particulate emissions 
decrease rapidly with distance from the source. Additionally, the 
assumptions that went into the emissions calculations used in the EIS were 
very conservative in estimating emissions.

YTC comprises over 300,000 acres of land that is mostly remote. Prevailing 
weather patterns move air pollutants away from the most densely populated 
areas. Historically, there have been no discharges of pollutants from training 
activities that have violated the Conformity Rule or generated public 
complaint.

YTC is a complex minor source of air pollutants. YTC will comply with 
regional air agency laws and regulations for air emission calculations.

184. Section 3.7.2. The document needs to disclose greenhouse gas emissions, including 
embedded greenhouse gas emissions associated with the proposed materials to be used 
for construction, the greenhouse gas emissions associated with construction phase(s) of 
this proposal, as well as greenhouse gas associated with the proposed on-going activities 
of “Grow the Army” for the life of the project.

Response: This is discussed in Sections 4.7.6.1.1 and 4.7.10.

185. Where is the carbon footprint analysis?

Response: Sections 4.7.6.1.1 and 4.7.10 discuss carbon dioxide and greenhouse gases.
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186. We are concerned over implications of GTA on the ability to maintain both PM2.5 and 
ozone ambient air quality standards. We believe the DEIS should provide more 
evaluation and assurances with respect to maintaining attainment with the ozone and 
PM2.5 standards. For ozone, we have been informed that the Department of Ecology Air 
Program helps support the CMAQ model, which predicts daily ozone concentrations for 
the Puget Sound region. Why couldn’t the CMAQ model be used as a means to assess 
implications of GTA on ozone attainment? For PM2.5, we believe the DEIS should either 
provide an evaluation of impacts or support why emissions are not significant based on 
how they are distributed over space and/or time.

Response: The PM2.5 nonattainment area in Pierce County is located along two sections 
of the northern and eastern boundary of Fort Lewis, as shown on Figure 3–7. 
Under all the alternatives, projected emissions would be only slightly above 
conformity thresholds, and the vast majority of emissions would be generated 
by construction and off-road training by SBCTs, outside of the PM2.5 
nonattainment area. On a day-to-day basis, the increase in PM2.5 emissions 
associated with training would be minimal because on average about one 
company trains in each maneuver training area per day at Fort Lewis, which 
is the current practice. There are 18 training areas over which these 
emissions would occur, encompassing close to 77 square miles, only a few of 
which are located immediately adjacent to the PM2.5 nonattainment area.
Thus, the PM2.5 emissions are not expected to exceed any NAAQS or other 
thresholds.

The Community Multiscale Air Quality (CMAQ) model is a model that could 
be used to predict information about ozone concentrations given different 
meteorological conditions, emission inputs, and other factors. For the air 
quality analysis in this EIS, the EPA-approved American Meteorological 
Society/Environmental Protection Agency Regulatory Model (AERMOD) 
was used for dispersion modeling of NOx, one of the ozone precursors. There 
is no corresponding NAAQS for VOCs, and VOCs could not be modeled 
using this type of model. In order to provide a basic quantitative assessment 
of potential contributions to ozone, Sections 4.7.7.5, 4.7.8.5, and 4.7.9.5 have 
been revised to include a calculation of the predicted VOC and NOx
emissions as a percent of total regional emissions of these ozone precursors. 
Emission data and other sources of air quality information from Fort Lewis 
could be used to help the Department of Ecology and other regional air 
quality planners with their applications of the CMAQ model.

G.3.9 Noise

187. Provide measures to mitigate for increased noise generated by increased helicopter 
noise at Fort Lewis. Sec. 2.2.3.3 discusses a potential 344 percent peak increase in the 
number of GAAF takeoffs and landings associated with stationing actions under the 
various alternatives. Correspondingly, Sec. 4.3.3.6.3.1 indicates that low-level helicopter 
noise would be more frequent under Alternative 4, and Sec. 4.9.6.2.1 indicates this alternative 
would add 110 helicopters. Sec. 4.8.6.1.1 states, also in conjunction with Alternative 4, 
that “helicopters are expected to fly around the perimeter areas of Fort Lewis. Noise 
from these flights would carry unobstructed into the adjoining communities and cause 
annoyance” and goes on to conclude that impacts from maneuver training would be 
significant. This finding is carried forward to the cumulative findings as well; however, the 
suggested mitigation is insufficient. The establishment of a board to periodically meet 
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with neighbors and “maintain a continuing dialogue” does nothing whatsoever to mitigate 
for the increased helicopter noise, vibration, inconvenience and, potentially, broader 
public impacts including reduced property values and neighborhood degradation.

Response: Helicopters flying around Fort Lewis and YTC follow, and will continue to 
follow, the “Fly Friendly” program. “Fly Friendly” is a voluntary good 
neighbor policy of the aviation community not to disturb people on the 
ground. Section 4.8.6.1.1 has been revised to note that pilots may fly over or 
fly a portion of the perimeter of Fort Lewis. Flying around the perimeter is 
not something they do routinely. In addition, aircraft will remain at least 
2,000 feet AGL when flying over the Nisqually National Wildlife Refuge.

188. Provide a summary of the Army’s noise study that was conducted in February 2009 and 
if possible present the summary data in a table by comparing the size of the affected 
areas by alternative. Provide data on the differences in the number of residences and 
number of people living in the residences by alternative, particularly for off-Post
residences. Because noise impacts are significant, provide additional mitigation 
measures for noise. Other noise mitigation measures we believe could be included are:

• All mobile equipment should be tuned to manufacturers’ specifications for optimal 
noise attenuation e.g., mufflers.

• Noise from stationary construction equipment can be reduced at the source through 
shielding constructed around the equipment.

• The noise complaint line should also remain active and notification of significant noise 
events given to surrounding residents, especially when noise activities are not usually 
restricted.

• Spot noise monitoring inside and outside the nearest affected residences should be 
considered during average day and noisy missions events during all seasons, 
particularly in winter when leaf cover may be absent. This would provide data to 
consider when designing noise mitigation.

• Home soundproofing can also provide noise relief inside homes, as well as use of 
earthen berms and evergreen tree cover between noise sources and nearby receptors.

Response: A summary of the Army’s noise study that was conducted in February 2009 is 
provided in Chapter 4.8, Noise. Noise impacts that are described for the No 
Action and three Action Alternatives are paraphrased from the results 
presented in the Army’s noise study and the noise figures are pulled directly 
from the Army’s noise study. Summary data comparing the size of the 
affected areas by alternative is not presented in a table. However, the size of 
the affected areas by alternative is relatively the same. The noise impacts are 
increased from action alternatives 2 and 3 to Alternative 4.

Data on the number of residences and number of people living in those 
residences by alternative, particularly for off-Post residences, is not known. 
However, it is reasonable to assume that the greatest number of residences 
and people are impacted in the LUPZ (57 dB CDNL) because the 
cantonment area, Fort Lewis housing areas, the community of Yelm, and part 
of the community of Lacey are located within this zone.

Thank you for your suggestions for mitigation.
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G.3.10 Land Use Conflict/Compatibility

189. Section 4.9.1 calls for appraisal of conflicts between the Project and the land-use plans 
and policies of surrounding communities. Although findings of less-than-significant 
impacts are entered, there is no analysis to demonstrate that the surrounding land-use 
plans and policies were reviewed or weighed against the various alternatives as part of 
the DEIS’s development.

Response: As evaluated in Section 4.9, none of the action alternatives, consisting of 
stationing actions at Fort Lewis directed by the ROD for the GTA FPEIS and 
the potential stationing of CSS units and a CAB, would result in changes to 
existing land uses or conflict with zoning designations on the installation, or 
on lands outside of the installation. Potential effects to land uses outside of 
the installation from increased noise, traffic, and population levels are 
addressed in Section 4.8 Noise, Section 4.10 Traffic and Transportation, and 
Section 4.11 Socioeconomics. The analysis was revised in Section 4.9.4 to 
provide clarification that there would be no off-Post effects to land uses from 
any proposed action, and that there would be no conflicts with off-Post
zoning designations.

190. Within Section 4.9, the Ft. Lewis ADPs outlined in Sec. 2.2.5 are referenced. The City 
has not had the opportunity to review or comment upon the ADPs. However, it appears 
that some aspects of the ADPs may significantly change Fort Lewis’ physical 
interrelationship with the surrounding communities, particularly in terms of traffic flow 
with regard to planned gate and interchange amendments. We are particularly concerned 
about an apparent move toward repositioning the main gate, but other concerns may exist 
as well. We would welcome the opportunity to engage in additional communication 
about this; in the meantime, the lack of specific comments here related to the ADPs does 
not constitute assent.

Response: As described in Section 4.9.6.1, the ADPs that comprise the Fort Lewis 
Master Plan are being revised to accommodate the range of changes that 
either have occurred or are anticipated to occur due to previous or ongoing 
actions (Alternative 1) or would occur as a result of Alternative 2. Each ADP 
provides a plan to accommodate facilities to support the military mission; 
each plan specifically identifies existing facilities and functions that can be 
relocated and moved to allow demolition and reconstruction within ADP 
areas. There would be no conflict with existing land use zones designated by 
each ADP, as the primary objective of designated land use zones is to 
support the military mission under the action alternatives. Finally, the ADPs 
provide long-range plans for Fort Lewis and YTC that extend well beyond 
the FY 2015 time frame evaluated in this EIS. Consequently, many projects 
included in the ADPs, such as repositioning the main gate, are just potential 
projects that the Army may consider in the future. These speculative projects 
are not part of the reasonably foreseeable future actions considered in this 
EIS.

191. The significance criteria for land-use impacts indicate significance, according to Section
4.9.1, if the Project would “conflict with non-military land use plans or policies.” Section
4.9.6.2.1 states that Alternative 4, which poses the greatest degree of helicopter activity, 
“could diminish the recreational experience for some users” of recreational lands. In 
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particular, this element of Alternative 4 would appear to conflict with the 2005 Nisqually 
National Wildlife Refuge Comprehensive Conservation Plan. It does not appear the NWR 
was consulted.

Response: The DEIS was made available to the NWR. Section 4.9.6.2.1 addresses
recreational uses within the installation, as no stationing activities or facility 
construction would affect off-Post land uses. The primary effect to 
recreational uses at the Nisqually National Wildlife Refuge from Alternative 
4 would be from the noise of helicopter activities. The effects of noise on 
lands neighboring the Fort Lewis installation are assessed in Section 4.8 –
Noise. The 2005 Nisqually National Wildlife Refuge Comprehensive 
Conservation Plan (http://www.fws.gov/pacific/planning/main/docs/WA/
docsnisqually.htm) addresses existing effects of Fort Lewis on-Post activities, 
indicating that artillery impact areas are surrounded by buffer areas to 
prevent noise and safety effects to surrounding areas. The buffer areas are 
not formally designated as such; however, unpopulated open lands between 
the bluff and the Nisqually River serve as a noise buffer area. The plan also 
acknowledges the impact area is expected to remain operational for the 
foreseeable future. No conflicts with the conservation plan were identified.

192. This proposal, along with cumulative impacts of other projects specifically mentioned in 
the DEIS, (Cross-Base Highway and others) have a high potential to create a land-use 
pattern which could be detrimental in the long-term to the existing uses on Fort Lewis, 
primarily driven by other projects cumulative impacts which have not been clearly 
disclosed, nor have the direct or indirect environmental impacts been identified or 
analyzed for the public to comment on.

Response: The primary land uses within the Fort Lewis installation are military land 
uses; the analysis identifies an increase in the intensity of military land uses 
within the installation in the cumulative analysis as well as the alternatives 
analyses. Direct and indirect impacts are defined in Section 4.9.1. In 
general, indirect impacts occur from encroachment issues to neighboring 
land uses from proposed actions or activities. These effects would not occur 
from the proposed activities, as indicated in the analysis for the proposed 
action, and were therefore not carried forward in the analysis for each 
alternative.

193. The current and historic equestrian use and partnership with Camp Lewis and now Ft. 
Lewis should be mentioned here. Compatibility of future use along with historic uses 
needs to be considered as part of the document. The proposal does not clearly articulate 
what near, mid and long-term uses and potential impacts may be to historic recreational 
uses.

Response: Section 3.9.2 describes horseback riding as one of multiple non-military uses 
of the installation. Recreational opportunities would decrease with an 
increase in the frequency of maneuver and live-fire training, as described in 
Section 4.9.6.2 and 4.9.6.3. These effects would occur for all outdoor 
recreational opportunities in the affected areas, including equestrian 
activities; however, the effects are not significant because proposed 
construction and activities are consistent with the primary land use of the 
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installation, which is to support military mission goals. Historic uses and 
facilities are evaluated in the Cultural Resources Sections 3.6 and 4.6.

194. Please add “illegal activities” to the list of land use conflicts on page 3–57. Fort Lewis 
currently struggles with illegal dumping, unauthorized access, poaching, off-road driving, 
etc. All of these activities can affect wildlife and their habitat.

Response: Although illegal dumping and poaching do occur, these activities are clearly 
inappropriate and Fort Lewis has policies against them that it tries to 
enforce. Nevertheless, these activities do not rise to the level of land use and 
thus are not listed as land use conflicts.

G.3.11 Traffic and Transportation

195. The traffic impact study conducted for this project should have been more readily 
accessible for public review.

Response: The traffic impact study is now posted on the Fort Lewis website along with 
the FEIS.

196. The DEIS should include an analysis and discussion of the traffic impacts related to 
additional school bus traffic.

Response: The FEIS identifies that the increase in student population will likely result 
in an increase in demand for student transportation. Given that the school 
trips will mostly occur during off-peak times, it is anticipated that any 
increases in traffic on Post can be accommodated by the existing street 
network.

197. The cumulative effects section is insufficient. In Section 4.10.7.1, cumulative 
transportation effects are dismissed as less than significant by the following statements 
“Regional land use growth would result in general traffic increases along I–5 and county 
roadways. The impacts of this growth would be accommodated by regional freeway 
improvements on I–5, expected to occur over the next 20 years.” This does not account 
for increases in traffic associated with incremental Fort Lewis growth over time or 
associated with the current Project. The DEIS also needs to consider the cumulative 
impacts of other regional projects, specifically the Cross-Base Highway, projects along 
the I–5 corridor, and other regional transportation projects.

Response: Section 4.10.7.1 describes that the cumulative transportation effects would 
be less than significant. The time horizon for this analysis is 2015, by which 
time the Cross Base Highway and other I–5 projects are not expected to be 
implemented. The FEIS includes a summary of the I–5 Transportation 
Alternatives Analysis and Operations Model Study to provide a discussion of 
the potential longer-range effects of these regional transportation facilities 
on transportation conditions.

198. The time horizon for the transportation analysis should go beyond 2015. Most 
environmental documents use a 20-year horizon for the analysis.
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Response: The Army cannot predict national security needs far into the future. 
Therefore, the target date of 2015 was considered reasonable to plan for the 
direct needs of the known installation expansion. To incorporate a longer 
horizon, the Army has summarized the results of the I–5 Transportation 
Alternatives Analysis and Operations Model Study that extends the analysis 
to 2030.

199. What methodology was used to develop the traffic forecasts? Include information on how 
trip generation and distribution was developed.

Response: The traffic forecasts were developed using a growth-factor methodology. 
This method factored existing traffic volumes proportional to the growth in 
installation personnel represented within each alternative. This method was 
considered to be the most appropriate given that the changes in personnel 
represented in each alternative would be generally spread throughout Fort 
Lewis. The growth factors are described within the EIS. The distribution of 
travel was assumed to be similar to existing conditions.

200. Traffic on I–5 has been and continues to be one of the City of Lakewood’s primary 
concerns related to the relationship between the City and Fort Lewis. The DEIS only 
analyzed one I-5 interchange, Exit 119 at Steilacoom Rd-DuPont Rd. What are the 
impacts at the other interchanges serving Fort Lewis? More analysis needs to be 
conducted along I–5 at ramp merges and mainline operations. Finally, no mitigation is 
suggested to deal with any of the I–5 problems.

Response: Given the fluctuations of the Fort Lewis population due to deployments, it 
was considered during scoping that impacts on the I–5 mainline would be 
minimal in perspective to the regional traffic growth on the freeway. Recent 
I–5 traffic information was obtained from the I–5 Transportation 
Alternatives Analysis and Operations Model Study. Relevant data at other 
ramps and the mainline I–5 were extracted from that study and are 
summarized in the FEIS. Detailed findings related to future I–5 operational 
needs are not included in the FEIS, but will be documented in the ongoing I–
5 study that is expected to be completed in mid 2010. The Steilacoom Rd-
DuPont Rd interchange was specifically analyzed in the DEIS, since it was 
identified during scoping as the location most likely to be affected by the 
proposed actions.

201. What are the assumptions about cumulative traffic impacts off Post? What facilities will 
experience the growth described, and what will the resulting operational conditions be at 
critical intersections on those local facilities?

Response: Section 4.10.7.1 (Cumulative Effects) documents that the cumulative effects 
of the alternatives would not be significant in the context of other regional 
growth and planned transportation improvements. This conclusion is 
reasonable in the context of the growth in regional traffic volumes within 
both Pierce and Thurston Counties during the past 20 years, even in the 
absence of growth in the Fort Lewis population. To incorporate a longer 
horizon than 2015, the Army has summarized the results of the I–5 
Transportation Alternatives Analysis and Operations Model Study, which 
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extends the analysis horizon to 2030 and involves a more regional 
evaluation.

202. Please clarify the traffic assumptions used in the intersection analysis for the Steilacoom 
Rd- DuPont interchange. The levels of congestion seem to be understated given the close 
spacing of the intersections.

Response: The traffic analysis showed that traffic signal timing could improve the 
conditions for Alternatives 2 and 3. After further examination, the effects of 
the closely spaced intersections were understated within the Synchro 
analysis. This condition occurs for Alternative 1 – No Action as well as for 
the Action Alternatives. Under any of the alternatives, acceptable levels of 
service could be attained through addition of lane capacity across the I–5 
Bridge or reconstruction of the interchange.

203. Impacts at the East Gate and SR 507 should have been evaluated.

Response: This location was not identified as a study location during scoping. The 
‘2008 Fort Lewis Comprehensive Traffic/Transportation Study’ concluded 
that a traffic signal was warranted at this location under the No Action 
conditions.

204. It appears that rail operations created by the ‘Bypass of Point Defiance Rail Project’ have 
not been taken into account within the DEIS.

Response: A Determination of Non-Significance, approved August 1, 2008 by the 
Director of the WSDOT State Rail and Marine Office, for the Bypass of Point 
Defiance Rail Project was provided to the Army in 2008. The DEIS relied on 
the assessment conducted by WSDOT and did not conduct a separate 
evaluation of the impacts of the expanded rail service on Fort Lewis traffic 
operations. The FEIS incorporates a summary of the I–5 Transportation 
Alternatives Analysis and Operations Model Study, which evaluates this rail 
project.

205. Section 4.7.7.1 assumes an off-Post commute of 24 miles round-trip as a base for 
calculating probable emissions. As a comparison, MapQuest® shows the one-way 
distance from Lacey City Hall to Fort Lewis as 13.36 miles, so the given assumption 
could be a realistic average of Thurston-based balanced with Pierce-based commuters. 
However, it is noted this does not include “vehicle travel by spouses and dependents,”
and the DEIS is mute on impacts of any increases in civilian personnel and/or 
contractors. Obviously, collective trips and vehicle miles traveled are bound to be much 
higher when factoring in those additional persons’ vehicle usage, so impacts will be 
greater than is posed in the DEIS.

Response: Because it is not known where Soldiers with Families would reside in the 
region, how many dependents would drive, and how far their daily driving 
habits would be, it is impossible to quantify the emissions associated with 
vehicle travel by spouses and dependents. However, Section 4.7 of the FEIS
has been modified to include a discussion of these emission sources. The 
Army does not anticipate any increases in civilian personnel or contractors 
associated with the proposed action. However, civilian personnel and 
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contractors working at Fort Lewis typically already live in the region when 
hired, and may drive slightly more or less than they did before obtaining 
these positions.

206. The traffic analysis of the alternatives did not address the impacts on the Pierce County 
road system. The presumption that cumulative traffic increases of 5 percent on County 
Roads will not be significant is not reasonable.

Response: Section 4.10.7.1 (Cumulative Effects) documents that the cumulative effects 
of the alternatives would not be significant in the context of other regional 
growth and planned transportation improvements. This conclusion is 
reasonable in the context of the growth in regional traffic volumes within 
Pierce County during the past 20 years. Using these data, the DEIS assumed 
a five-percent growth assumption by 2015. During the scoping process, the 
breadth of the transportation impacts and subsequent analysis were 
considered to be focused within the close proximity of the Post. Impacts to 
other Pierce County Roads were considered to be affected over time by 
regional growth factors that would be examined by the County as part of its 
comprehensive plan process. As part of the Washington Growth Management 
Act, all counties are required to zone out their landscape and develop a 
comprehensive plan to control growth and preserve areas of high value. As 
part of this planning process, the counties must account for projected traffic 
associated with their zoning plans (e.g., from anticipated residential, 
commercial, and industrial developments). Furthermore, much of the 
military population at Fort Lewis resides in existing housing off Post. As 
such, these military personnel are subject to real estate/property, sales, and 
gasoline taxes just like the general population, which help fund roadway and 
traffic improvements.

207. Regional transit services connections with Fort Lewis should be more completely 
described. These include services provided by Intercity Transit and Sound Transit.
Intercity Transit provides both weekday and weekend “Olympia Express” service 
between Olympia and Lacey to Lakewood (SR 512 Park & Ride and Sound Transit’s 
Lakewood Station) and various points in Tacoma. Intercity Transit and Pierce Transit 
both operate the Express service under the same name, although operated independently 
of each other. Transfer connections to local Pierce Transit service, which serve the Fort, 
are available at a number of locations in close proximity to it. This includes service 
connections to Madigan Hospital and other connections for service to a fairly isolated 
Veterans Hospital located on Fort Lewis. Sound Transit regional services (bus and 
commuter rail), while not directly linking to the Fort, does provide daily commuter 
service from park and ride lots in DuPont, Lakewood, and Tacoma. These services also 
provide options for connections to local Pierce Transit service serving the Post. 
Reference to a vanpool program is limited to Pierce Transit. However, Intercity Transit 
operates a similar program. As of October 2009, there are 24 Intercity Transit vanpools 
operating to and from the Post from Thurston County. It is also noted that the reference in 
this section to the Transportation Study Report (March 2009) was to have included 
vanpool origin/destination and contacts but it does not appear in the electronic version 
(pdf) of the study.

Response: These transit and vanpool services are identified in the FEIS. Please refer to 
Section 3.10 to review the revisions.
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208. Identify other Pierce Transit routes serving Fort Lewis, including Pierce Transit Route 
300 linking Tacoma Mall and McChord Air Force Base Commissary.

Response: Pierce Transit Route 300 is outside the scope of the analysis (it only links the 
Tacoma Mall and the McChord AFB Commissary). Other transit and 
vanpool services are identified in the FEIS. Please refer to Section 3.10 to 
review the revisions.

209. Provide a map of transit services routes for all local and regional transportation services 
and connection/transfer points in and around the Fort Lewis and McChord Air Force 
base.

Response: A map of transit services is included in the FEIS. Please refer to Section 3.10
to review the revisions.

210. Provide additional details to document alternatives to single occupant vehicles going to or 
from Fort Lewis.

Response: The FEIS includes an expanded discussion of alternatives to single occupant 
vehicles. Please refer to Section 3.10 to review the revisions.

211. There is little detail as to the projected demand or financial impact expected on public 
transit services. Each of the four alternatives suggests increase demand for transit 
services. Current transit service is assumed to be adequate but lacks any apparent 
evaluation, and there is no discussion of how transit services might be expanded to 
include new development proposals associated with one or more alternatives within 
portions of the base that are currently unserved. Since transit services are funded via sales 
tax revenue and Fort Lewis does not contribute toward on-base service, any on-base 
growth in transit demand would be borne by local off-base taxpayers. There is also no 
mention of any potential impacts on other transit providers that may contribute to base 
commuter transportation, such as Intercity Transit or possibly Sound Transit.

Response: The timing of the troop increases and the expected mix of the population 
makes it difficult to forecast specific changes in transit demand. Overall 
transit ridership should increase at a rate consistent with the overall growth 
in population. Estimating financial requirements to provide transit service is 
outside the scope of this EIS. However, much of the military population at 
Fort Lewis resides in existing housing off Post. As such, these military 
personnel are subject to real estate/property, sales, and gasoline taxes just 
like the general population, which help fund transit service, facilities, and 
improvements.

The primary issue influencing the development of transit services on Fort 
Lewis is lack of demand for ridership. Soldiers prefer the convenience of 
traveling in their cars rather than using transit services. For example, all 
Soldiers have to be on Post at 6:30 am for physical training. They then go 
home to shower and change before reporting for their daily assignments. 
Most prefer the convenience and flexibility of their cars to meet these needs.

212. The military base generates little local sales tax on Post, so please address how additional 
transit services created by the alternatives may be funded.
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Response: Military personnel conduct most of their shopping off Post, including “big 
ticket” items, such as cars and furniture. The additional sales generated by 
Soldiers and their Families contribute substantially to local sales tax, which 
funds transit services.

213. Conditions of entry to and from the Fort are such that use of public transit service is fairly 
restrictive. Provide additional details as to the functioning of public access to and from 
Fort Lewis for those riding public transit. Describe how transit service connections at the 
access gates can be accomplished. For example, a transit exchange could be developed 
outside the gate where passengers from other areas (Olympia, Lacey, Tumwater, DuPont, 
etc.) can easily debark a bus that is not going on-Post clear security, and transfer to an 
internal bus system to take them to their ultimate destination.

Response: Further description of transit access to/from Fort Lewis is provided in the 
FEIS. The current security procedures are expected to remain in place.
Although there are ongoing efforts between the Army and transit authorities 
to incorporate transit at the Fort Lewis gates, security is not the real 
problem. The primary issue is lack of ridership. Soldiers prefer the 
convenience of traveling in their cars rather than using transit services. For 
example, all Soldiers have to be on Post at 6:30 am for physical training. 
They then go home to shower and change before reporting for their daily 
assignments. Most prefer the convenience and flexibility of their cars to meet 
these needs.

214. Describe changes in non-motorized demand related to the alternatives, specifically 
related to an increase in demand for transit by non-motorized modes. Also, what 
improvements in transit infrastructure must be made to accommodate this group of 
commuters?

Response: The DEIS identifies the potential for an increase in non-motorized demand in 
proportion to the increase in population and changes in demand would be 
negligible. The uncertain timing and mix of the population makes it difficult 
to forecast specific changes in non-motorized demand at different locations 
within Fort Lewis. However, it is anticipated that much of the non-motorized 
demand will also be tied to transit access. Specific infrastructure projects to 
link pedestrians and bicyclists to transit service can be made as part of 
project-level determinations of where the population growth will occur.

215. There is no mention of student transportation for the 2,770 additional students who may 
occupy Clover Park and Steilacoom schools. School bus transportation needs to be 
identified related to additional traffic demands on the base road system and effects on air 
pollution.

Response: The FEIS identifies that the increase in student population will likely result 
in an increase in demand for student transportation. Given that the school 
trips will mostly occur during off-peak times, it is anticipated that any 
increases in traffic on Post can be accommodated by the existing street 
network. The additional school-age children would be distributed among 
twelve local school districts; and the Fort Lewis Garrison Commander is 
actively working with the local school districts to address schooling and 
transportation issues jointly.
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216. What assumptions are made about freeway improvements to I–5 that will be complete by 
2015? Mention is made of Pierce County HOV lanes. What assurance is there that these 
lanes will be in place by 2015? Were they included as a part of the traffic modeling? 
Consider the effects of the proposed HOT lanes on I–5. The use of toll lanes will skew 
demand in the non-toll lanes.

Response: We are aware of the potential to implement HOT lanes on I–5, although the 
timing of this proposal is uncertain. The WSDOT is responsible for 
evaluating the effects of the toll lanes on freeway demand and operations.
Such effects would occur regardless of any changes in population on Fort 
Lewis.

217. How do the travel demand model assumptions relate to those of the regional or local 
forecast models?

Response: As previously stated, the traffic growth on the installation was prepared 
using a growth-factor approach. Given the relatively short time horizon of 
2015 for this analysis, it was determined that this method would be more 
meaningful than using a travel demand model such as the PSRC or Pierce 
County model.

218. The traffic effects of convoys have not been adequately reported, particularly for 
Alternatives 2, 3, and 4. Even if the maximum number of vehicles in a convoy does not 
increase, trip frequency would be likely to increase with the heightened training demand 
that would accompany stationing of additional personnel. Impacts of convoys to facilities 
in King County should also be described.

Response: Convoys effects related to transportation are described in Section 6.10 for 
YTC. This section identifies that convoy frequencies would increase under 
Alternatives 2, 3, and 4. These convoys would continue to use the approved 
convoy route between Fort Lewis and the YTC and would continue to avoid 
primary rush hours. The impacts would continue to be temporary and would 
be less than significant.

219. Traffic congestion on I–5 is going to get much worse with the increase in troops.

Response: Traffic congestion on I–5 is primarily due to past and continued regional 
growth and development, not from military personnel accessing Fort Lewis.
As a result of regional growth, the mainline flow on I–5 is much greater than 
it was in the past.

220. American Lake Gardens has been renamed Woodbrook. The FEIS should reflect the 
name change.

Response: The Army understands that the names American Lake Gardens and 
Woodbrook are essentially interchangeable. American Lake Gardens, 
however, is the more popular name. Therefore, we did not change the name 
to Woodbrook in the FEIS.

221. Appendix B identifies the Cross-Base Highway as a Reasonably Foreseeable Future 
Action (RFFA), which was to be considered in the impact analysis. The Cross-Base 
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Highway proposal assumes reconstruction of the Thorne Lane interchange into a Single-
Point Urban Interchange (SPUI) and construction of a new frontage road along the north 
side of I-5 between Thorne Lane and Gravelly Lake Drive, both of which will have a 
pronounced effect on traffic in this vicinity. As noted in the Fehr and Peers Traffic 
Impact Study, the 2003 Cross-Base Highway EIS identified mitigation measures to 
address its likely impacts on I–5 and surface streets. What impact will the GTA scenarios 
have on those mitigations? Also, please explain the rationale for including it as an RFFA 
in Appendix B but excluding it from traffic analysis as described in Chapter 4.10.

Response: The Cross-Base Highway has been removed from Appendix B as an RFFA 
for the Fort Lewis GTA EIS because it will not be constructed within the time 
frame of this analysis. The I–5 Transportation Alternatives Analysis and 
Operations Model Study also assumes the Highway would not be constructed 
before 2015. Consequently, it is no longer part of the cumulative effects 
analysis and the Cross-Base Highway project also has been removed from 
the air quality analysis. The Army has, however, summarized the results of 
the I–5 Transportation Alternatives Analysis and Operations Model Study in 
Section 4.11, which extends the analysis horizon to 2030 and incorporates 
the Cross-Base Highway.

G.3.12 Socioeconomics

222. The City of Lakewood should be explicitly called out in the description of the Region of 
Influence.

Response: The City of Lakewood has been named explicitly in the description of the 
Region of Influence in the FEIS.

223. The Clover Park School District is incorrectly referred to as the Cloverpark School 
District throughout the DEIS.

Response: Thank you for your comments. The spelling of the Clover Park School 
District has been corrected in the FEIS.

224. Please clarify the ownership and operation of schools on Fort Lewis.

Response: The schools on Fort Lewis are owned by the US Department of Education.
The Army owns the land on which the schools reside. By statute, the 
Department of Education is required to transfer all owned schools to local 
districts. Local districts are generally unwilling to accept them, as in the 
Fort Lewis case, due to the age and condition of many of the school facilities.
The text in the FEIS has been revised to make clear that school facilities on 
Fort Lewis are federally owned but operated by the Clover Park School 
District.

225. The DEIS provides a good and clear description of how an increase in demand for on-
Post child care will be addressed. A similar description is necessary regarding how an 
increase in demand for schools will be addressed. The DEIS notes that two additional 
elementary schools will be needed to accommodate increased on-Post student enrollment, 
and should be more directive in stating how this need will be met (i.e., it should address 
the process through which additional Federally-owned, on-Post schools will be 
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constructed). The Army should initiate efforts to assist CPSD to plan for and 
accommodate the impacts from growth in the number of Soldiers stationed at Fort Lewis. 
The EIS should define a plan for the Army to follow that will directly address the issue of 
student enrollment growth and existing facility deterioration along with increased 
transportation costs.

Response: The need for new and/or expanded schools is an issue but the Army does not 
have the authority to build schools through the MCA program. The 
involvement of the Department of the Army and DOD is necessary to deal 
with impacts of growth on local school districts. Just because the existing 
schools are federally owned does not translate to federal construction of 
newly required schools. At other growth installations, the local districts are 
building the necessary schools. Fort Lewis will continue to engage the ED, 
Army, CPSD, and Congress. Ultimately, the federally owned schools on-Post 
may be transferred to CPSD.

226. The DEIS should include a discussion of the need for, and impacts of, increased bus 
service to accommodate higher school enrollment.

Response: Additional text has been included regarding on- and off-Post school bus 
service.

227. There is no description of the on-Post school facilities contained in the DEIS.

Response: Descriptions of the on-Post school facilities have been included in Section 
3.14, Facilities.

228. In the executive summary, the many facility modernizations underway on Fort Lewis are 
mentioned, but there is no mention of the fact that school facilities are not currently 
planned for replacement or that the age of schools is being otherwise addressed.

Response: The discussion in the Executive Summary is intended to convey to readers 
that Alternative 1, the ‘No Action’ Alternative, contains a range of 
construction and infrastructure development projects that have been 
previously evaluated and thus are not included in the EIS. It is not intended 
to be a comprehensive presentation of what is and is not being built or 
modernized at Fort Lewis or the Yakima Training Center. A description of 
the current school infrastructure is presented in Section 3.14, Facilities.

229. The HMA used in the DEIS presents a validated need for an additional 2,601 Family
housing units on Fort Lewis by 2012. Utilizing a 2.3 children per household multiplier 
indicates that as many as 5,982 additional children could be associated with those 
housing units. This represents a worst-case scenario that must be factored into the EIS.

Response: We concur that the HMA validates a need for 2,601 Family housing units, 
and that this could represent a worst-case scenario. However, due to a 
number of financial, safety, and space constraints, Fort Lewis could not 
currently, or in the foreseeable future, develop this number of housing units 
while meeting its mission objectives. As a result, the validated need presented 
in the HMA does not reflect the current or future reality of housing on Fort 
Lewis. Current information indicates that only 300 new Family housing units 
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would be constructed during the evaluation period (due to the recent 
increase in construction costs, only 300 new Family housing units will be 
built). Utilizing the same multiplier returns a figure of 690 new children 
associated with these 300 Family housing units. Working from the current 
student population of 15,049, these additional 690 students would represent 
an approximate 5 percent change in the potential on-Post student population 
versus an approximate 40 percent change if all 2,601 housing units were 
constructed. Information on the current housing situation on and 
surrounding Fort Lewis is presented in Section 3.11.2; information on 
potential impacts resulting from each of the Alternatives is presented in 
Sections 4.11.3.3, 4.11.4.3, 4.11.5.3, and 4.11.6.2.

230. The note below the table on page 3–75 indicates that the CDCs at Clarkmoor, Madigan,
and Beachwood will be expanded to accommodate the additional children. Please add a 
note on line 27 of page 75 that there are currently no formal plans for the federally owned 
schools on Lewis/McChord to be expanded to accommodate the additional children. We 
propose this text to read, “At the time of this writing there is no formal Federal plan to 
address the issue. These Federally-owned schools must be expanded to accommodate the 
additional children.”

Response: The Garrison Commander is working with the local school districts to 
identify alternatives for increasing the facilities for accommodating the 
additional anticipated school-aged children.

231. The DEIS does not accurately portray the coordination activities conducted to date 
between Clover Park School District and Fort Lewis regarding planning to accommodate 
any potential increased student enrollment in the Clover Park School District, including 
the Federally-owned/CPSD-operated schools on Fort Lewis.

Response: Language in Section 4.11.4.4.1 of the FEIS has been modified to represent 
the coordination efforts taken to date more accurately.

232. The discussion regarding the need for new schools is inconsistent across Alternatives 2, 
3, and 4.

Response: Thank you for your comment. The discussion has been appropriately revised.

233. The DEIS does not adequately discuss how any increase in student enrollments at on- and 
off-Post schools under the four Alternatives will be addressed. Impact Aid payments to 
affected school districts have been reduced over the past five years, reducing the funding 
provided to school districts used to cover the operational costs of educating children who 
reside on-Post but who attend schools operated by local school districts. Impact Aid 
payments only address operational costs, and cannot be used to fund the construction of 
new schools.

Response: Impact Aid payments to local educational agencies (school districts) are 
calculated using formulas contained in Federal statute and are contingent 
upon Congressional appropriation. The level of appropriations for Impact 
Aid payments is beyond the scope of the Grow-the-Army NEPA process, and 
thus, is not addressed in the FEIS. As discussed in Section 4.11, a percentage 
of the new students who may enroll in local school districts under any of the 
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four Alternatives will reside off Post; by doing so, the parents or guardians 
of these students will pay state and local taxes, and thus will either directly 
or indirectly contribute to the funding available for local school districts’
educational and capital budgets. In addition, military Families with school-
age children residing on Post will contribute to the funding available to local 
school districts through the payment of state sales taxes on purchases made 
off Post.

As the level of future stationing actions at Fort Lewis become clearer, the 
Garrison Command will engage local school districts to develop a plan to 
accommodate the school-aged children of newly stationed Soldiers.

234. The DEIS does not address the reasonably foreseeable future effects on military services 
of an increase in the military retiree/veteran population in the ROI that may result from 
any of the Alternatives. How are the needs of veterans (present and future) addressed in 
this proposal? If they were not considered in the process, please explain the rationale.

Response: As stated in the DEIS (Section 4.11.3.4.1.4, page 4-118, lines 4–7), most of 
the new troops that would be assigned to Fort Lewis under any of the 
Alternatives would likely serve at other Posts before discharge or retirement. 
Future stationing actions and personnel levels at Fort Lewis beyond those 
discussed in the FEIS are unknown at this time, as are the numbers of 
Soldiers who may be stationed at Fort Lewis at the time of their retirement. 
In addition, services would continue to be provided to veterans and retirees 
by the Army Community Support Center, the Family Connection, Family 
Readiness Groups, and the Retirement Services Office. Because of this, there 
is no reasonably foreseeable future effect to be realized from these uncertain 
future retiree/veteran populations in the ROI.

235. The DEIS notes that “the services provided through the private sector can be expected to 
respond to the increased demand [for recreational facilities] by increasing supply.” It is 
stated that increased demand for recreational facilities would largely fall upon the public 
sector, and that this demand may be incapable of being met given current budgetary 
constraints.

Response: Increases in demand for on-Post recreational facilities will be met through 
the development of facilities described in Alternatives 1 and 2. Increases in 
demand for off-Post recreational facilities will be met by a combination of 
private and public sector facilities, the latter of which are funded in part by 
sales taxes collected in localities and paid by Soldiers and civilian employees 
residing on and off Post; by property taxes of Soldiers and civilian 
employees residing off Post; and through use fees. Unmet demand for certain 
types of recreational facilities (pools, general and activity-specific 
gymnasiums, etc.) can be expected to be met by the private sector as 
presented in the FEIS.

236. The DEIS contains projections of the numbers of Family members who would 
accompany Soldiers stationed at Fort Lewis under the four Alternatives. The Army 
should validate the accuracy of these projections by sampling the demographics of the 
Soldiers already stationed at Fort Lewis as a result of the implementation of the 2007 
Grow-the-Army Record of Decision.
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Response: The population projections contained in the FEIS are developed using 
Soldier:Family member ratios contained in the Army Stationing and 
Installation Plan (ASIP). ASIP is the official Department of the Army 
database that reflects the authorized planning population for Army 
Installations (Paragraph 1–1, AR 5–18). ASIP provides installation 
population to all OACSIM systems and is the basis for developing Base 
Operations Services and MILCON requirements. ASIP is the Common 
Operation Picture for installation population projections for Army Staff 
planning (OACSIM – G3/5/7 agreement). Utilization of non-ASIP data is not 
possible due to the interconnectedness of MILCON requirements and ASIP 
data, and the use of MILCON requirements throughout the FEIS. As of 
December 2009, the number of children (ages 5 to 18) of active duty Soldiers 
living on Fort Lewis was 4,794. The total number of children (ages 5 to 18) 
of active duty Soldiers at Fort Lewis (living on Post and off Post) was 
15,551.

237. Population figures presented throughout the DEIS are internally inconsistent.

Response: All current and projected population figures in the FEIS are internally 
consistent with the exception of those used in Section 4.7, Air Quality. The 
figures used in Section 4.7 overestimate the air pollution that may be caused 
under any of the four Alternatives, and thus this internal inconsistency 
presents a worst-case scenario rather than an underestimation of impacts. As 
a result, the internal inconsistency is considered beneficial when weighing 
the potential impacts of the four Alternatives.

238. A cryptic passage is added to the explanatory text prefacing the tables relative to 
Alternative 2, stating that the population expressed in the table includes “other growth at 
Fort Lewis that is not considered in this [DEIS].” We are unable to interpret this 
statement, even in the context of the remaining information in the DEIS. What is the 
externality or set of externalities applicable to Alternative 2 that is not evident, but which 
would result in additional population under Alternative 2?

Response: Growth from previously analyzed and approved actions is included in the 
Alternative 1 discussion in Section 4.11.3.1.2. The “other growth at Fort 
Lewis that is not considered in this [DEIS]” statement refers to all the other 
activities, construction, and stationing that are or may be occurring at Fort 
Lewis that are not covered under the GTA NEPA process and that have been 
evaluated under previous actions. This statement was intended to remind the 
reader that even under the No Action Alternative, there would be population 
changes at Fort Lewis.

239. The DEIS fails to evaluate whether actions under the four Alternatives may result in 
“disproportionately high and adverse human health or environmental effects on minority 
populations, low-income populations, or Indian tribes.”

Response: Environmental justice evaluations related to construction, live-fire, and 
maneuver training for all four Alternatives are contained in Sections 
4.11.3.5, 4.11.4.5, 4.11.5.5, and 4.11.6.4, respectively. The evaluations 
presented in these sections indicate that there would be no high and adverse 
human health or environmental effects on these populations.
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240. The housing analyses conducted for Alternatives 2, 3, and 4 does not adequately evaluate 
the capacity of the off-Post housing market to meet the demand of new military and 
civilian personnel.

Response: The housing analyses contained in the EIS are based upon the 2007 Joint 
Housing Market Analysis (HMA) completed for Fort Lewis and McChord Air 
Force Base. The HMA evaluates the availability of housing for both military 
Families and unaccompanied (bachelor) military personnel stationed at Fort 
Lewis and McChord Air Force Base, meeting Army, Air Force, and DoD 
standards for affordability, location, quality, and number of bedrooms. This 
report is based on criteria and methods approved by HQDA and the U.S. Air 
Force, and reflects current guidance by the Office of the Secretary of 
Defense regarding market analyses for military housing.

The HMA defines the market area as that contained within a 20-mile 
commute radius. The analysis contained in the HMA draws on data on the 
availability of rental units and houses for sale within this market area, and 
utilizes information on past building permit issuances as a guide to the level 
of demand for new residential (single and multi-family) construction the 
building industry and permitting infrastructure in the market area can 
reasonably accommodate.

241. Less-than-significant findings are entered for impacts upon public safety, but no analysis 
is provided. Off-base, public sector agencies may experience additional calls for service 
related to stationed personnel and associated family in terms of their personal activities 
and choices during off-duty time. As is to be expected with the general population, any 
growth may result in added demand for police, fire, medical aid, and animal control 
services. The DEIS should include analysis of off-base impacts upon public safety 
services within the ROI.

Response: Increases in the on- and off-Post populations at Fort Lewis related to the 
four Alternatives may cause an increase in the demand for off-Post public 
safety services (fire, police, emergency response, etc.) Local and state 
government agencies provide these services; funding for these services is 
derived from sales and gross receipts taxes, property taxes, and other taxes 
and charges levied on goods and services. Soldiers and civilians living off-
Post will fund additional public safety services through the payment of sales, 
property, and other taxes. Soldiers living on-Post will also fund additional 
public safety services through the payment of sales taxes on purchases made 
off-Post and other charges. Because of the limited amount of on-Post 
housing, the large majority of newly stationed Soldiers and newly hired 
civilian employees would reside off-Post under any of the four alternatives. 
As a result, the increased demand for public safety services presented by 
these new residents of the area will be offset by their payment of various 
taxes and charges.

G.3.13 Hazardous Materials and Wastes

242. Executive Order 13423 (Strengthening Federal Environmental, Energy, and
Transportation Management) requires the Army to reduce the quantity of toxic and 
hazardous chemicals acquired, used, or disposed of.
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Response: The Army has a number of programs designed to reduce the quantity of toxic 
and hazardous chemicals acquired, used, or disposed of Per EO 13423 
guidance, Fort Lewis is in the process of developing a plan to implement a 
Green Procurement Program (GPP) to maximize the use of environmentally 
preferable products, such as the use of less toxic materials, and to reduce 
waste generation. The DoD Green Procurement Strategy and Army Green 
Procurement Guide outline the requirements for GPPs at Army installations.

As outlined in Army Pamphlet 710–7 and the HMMP, Fort Lewis 
implements centralized hazardous materials management. Fort Lewis 
mandates the use of a Hazardous Materials Control Center (HMCC) to 
manage the purchase, storage, use, and recovery of hazardous materials. 
The HMCC controls procurement through the Authorized Use Lists 
(AULs), the Restricted Use List (RUL), and signature cards (Army Form 
1687). The AUL and the RUL limit and reduce hazardous material use and 
substitute more environmentally preferable less toxic products. Fort Lewis 
also has a new product review procedure in which products new to Fort 
Lewis undergo a health, safety, and environmental review before being 
authorized for use.

The HMCC provides centralized management and visibility of all 
hazardous materials stored and used on the installation. Unused hazardous 
materials that qualify for entry into the Re-Issue Program are collected and 
transported to reduce costly waste disposal fees through redistribution to 
other organizations. For example, the availability of products entered 
through the Re-Issue Program resulted in a procurement cost avoidance of 
$413,826 and a waste disposal cost avoidance of $542,986, for a total 
savings of $956,812 in 2008.

243. The FEIS should include detailed information regarding specific measures that will be 
taken to reduce impacts of potential release of emerging contaminants and toxic hot spots 
in the environment and disturbance of contaminated sites by the project.

Response: As noted in Section 3.12, Fort Lewis has implemented a variety of measures 
to address the potential release of contaminants and hot spots. For example, 
Fort Lewis mandates the use of a HMCC to manage the purchase, storage, 
use, and recovery of hazardous materials. Fort Lewis also has SPCC plans 
for individual projects to direct the response to potential spills. Finally, Fort 
Lewis has coordinated and will continue to coordinate with EPA and the 
Washington Department of Ecology as contaminated sites are identified and 
cleanup plans are developed. Specifics of SPCC plans or the steps that the 
Army uses to prevent or respond to potential releases of contaminants or 
emerging contaminants are too numerous to include in the document.

244. The DEIS should discuss Army protocols to minimize or eliminate concerns about 
explosives safety and hazardous materials.

Response: All the hazardous materials and wastes and their handling are covered by 
standing regulations and education classes. Management of hazardous 
materials and wastes at Fort Lewis will continue to follow Army, federal, and 
state regulations in order to minimize potential impacts to human health or 
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the environment. AR 200–1 governs all aspects of managing hazardous 
materials and regulated waste by military or civilian personnel and on-Post 
tenants and contractors at all Army facilities.

Fort Lewis developed a P2 Plan in 1993, with the objectives of minimizing 
environmental impacts associated with facility operation, protecting human 
health from exposure to harmful hazardous substances, and reducing 
hazardous substance use and hazardous waste generation (Army 2008a). 
The P2 plan addresses hazardous substances listed in the Superfund 
Amendments, RCRA, Solid Waste Amendments, and the Washington 
Department of Ecology’s Dangerous Waste regulations.

The Fort Lewis ICP establishes procedures, responsibilities, and resources 
for the emergency response to accidental spills or releases of hazardous 
substances. FRPs are prepared for sites that have the potential to harm the 
environment substantially from release of significant quantities of 
petroleum, oils, or lubricants to surface waters supporting fish and wildlife, 
groundwater providing drinking water, and navigable waters of the United 
States. These plans are incorporated into one document identified as the 
Integrated Contingency Plan at Fort Lewis.

Facilities for storage and use of ammunition and explosives are already 
constructed at Fort Lewis. Ammunition handling and storage methods, 
disposal protocols, and safety procedures would continue to be conducted 
in accordance with existing regulations and Army protocols, including
DoDI 4715.11, Environmental and Explosives Safety Management on 
Department of Defense Active and Inactive Ranges Within the United 
States. SDZs are established in accordance with Army Pamphlet 385–64, 
Ammunition and Explosive Safety Standards. All government personnel or 
government contractors accessing impact areas would continue to follow 
OSHA and Army standards and guidelines to minimize health and safety 
impacts from exposure to any contaminants or ordnance.

245. The project has the potential to mobilize contaminants currently in soils and to impact
ongoing and planned remedial actions, particularly at locations where site contamination 
has resulted in the listing of areas on the National Priorities List (NPL).

Response: The ADPs identify IRP-related construction constraints within each ADP 
area. Excavation within IRP sites could expose soils contaminated by 
historic uses of sites; however, the Army will continue to implement standard 
protocols to minimize the potential for soil contaminants to be mobilized. The 
IRP is an ongoing DoD-administered program for identifying, evaluating, 
and remediating contaminated sites on federal lands under DoD control. The 
program was implemented in response to the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) requirements to 
remediate sites that posed a health threat. Section 211 of the Superfund 
Amendments Reauthorization Act (SARA) amended CERCLA and established 
the Defense Environmental Restoration Program (DERP), through which 
DoD funds and conducts its environmental restoration programs.
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Excavation Clearance Requests (dig permits) would continue to be 
required prior to any excavation activities. Any discovered contaminated 
soil or groundwater would not be removed from construction sites without 
written approval from an authorized Army representative. Contaminated 
soils would be removed to approved disposal facilities or remediated in 
place.

Construction in the Madigan/Logistics Center would occur within an area 
of groundwater contamination (Logistics Center NPL site), but the 
proposed construction is not anticipated to affect permanent pump and 
treatment systems or hinder any other efforts to clean up this NPL site 
(Army 2004b). If planned construction were within the boundary of an IRP 
site or other area of potential contamination, coordination with the IRP 
Program would be required to address design features, avoidance 
measures, or other aspects of construction project. New facilities would be 
sited to avoid or minimize disturbances to existing contaminated sites or 
ongoing remediation activities, and to minimize the potential for the spread 
of contamination or exposure of construction or Army personnel, the 
public, or the environment to hazardous wastes during construction.

246. Why wasn’t the potential for spills of POLs or hazardous materials during construction or 
for disturbances within NPL or IRP sites to expose contaminants not disclosed in Chapter 
3?

Response: The Army has disclosed information regarding contamination as information 
has become available. Information presented in Section 3.12 represents the 
most current results from contamination investigations at Fort Lewis. The
discovery of potential contamination from activities of the past also remains 
a possibility. Better science, modern spill prevention and response programs, 
and waste handling and disposal methods greatly reduce the potential for 
new contamination to occur. Because of the nature and duration of Army 
activities at Fort Lewis, there is a potential for spills of POLs or hazardous 
materials to occur during construction. Potential effects are discussed in 
Section 4.13.

G.3.14 Facilities

247. The calculation for potable water demand for Alternative 1 appears to be flawed.
Since the DEIS represents that about half of the anticipated Alternative 1 population 
growth has already arrived, it might be expected that the cited baseline usage includes 
only about half of the increased water usage over the pre-stationing condition and does 
not fully reflect Alternative 1 usage. This is compared to the Fort Lewis system capacity 
of approximately 19 million gallons per day, and Section 4.2.7.1.1.2 asserts that while 
there exists a potential cumulative impact on water resources, “these increases are not 
expected to be substantive because the amounts of water that would be pumped from the 
hydrologic units are not likely to reduce available water supplies appreciably.”

Response: Force structure and population are based on the best information currently 
available. The number of Soldiers assigned to Fort Lewis, however, may vary 
as frequently as daily based on unit movements, personnel actions, and other 
factors. The Army is in a constant state of flux (for example, deployments, 
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stationing, modularity, conversion, activation), and population changes are 
to be expected. Therefore, the baseline for the No Action Alternative 
(Alternative 1) considers the force structure that will be in place at the end of 
FY 2009 (Section 2.3.1.1). The “Alternative 1” referenced by the comment is 
actually Alternative 2; Alternative 1 is the No Action alternative. The DEIS 
states that half of the anticipated population growth for Alternative 2 (rather 
than for Alternative 1) has already arrived.

248. The evaluation of impacts to potable water demand should extend to the community 
water supply systems. The analysis assumes that all water usage impacts will accrue to 
the on-Post water system, which is not an accurate assumption unless all population 
growth associated with Fort Lewis growth is constrained to the installation. Instead, while 
some increased demand can reasonably be expected to occur on Post, actual impacts will 
be spread across the ROI, wherever off-Post troops, families, and civilian employees live. 
Increased usage may be an issue if community water systems lack adequate capacity.

Response: Alternative 1 would result in minimal increased potable water demand for 
the community water supply systems. Based on the number of Soldiers 
stationed at Fort Lewis (along with their Families), implementation of any of 
the alternatives would result in a population increase of less than 3 percent 
compared to the total population within the ROI. Therefore, the potable 
water demand to the surrounding community water supply systems within the 
ROI would increase minimally compared to current conditions. As described 
in the 2007 FPEIS, the existing potable water infrastructure within the ROI
is anticipated to have sufficient excess capacity for the anticipated peak 
demands. In addition, new Army buildings and facilities would incorporate 
water conservation measures.

249. The evaluation of impacts to sewer demand should include the off-base community 
system capacity. Parallel to the discussion about water supply, not all increased sewer 
demand will accrue to the on-Post system but rather will be dispersed among surrounding 
communities; therefore, analysis of off-Post community system capacity should be 
included.

Response: Implementation of any of the alternatives would result in minimal increased 
sewer demand on the community wastewater treatment systems. Based on the 
number of Soldiers stationed at Fort Lewis (along with their Families), 
implementation of any of the alternatives would result in a population 
increase of less than 3 percent compared to the total population within the 
ROI. Therefore, the sewer demand to the surrounding communities within the 
ROI would increase minimally compared to current conditions. As described 
in the 2007 FPEIS, the existing wastewater infrastructure within the ROI is 
anticipated to have sufficient excess capacity for the anticipated peak 
demands. In addition, new Army buildings and facilities would incorporate 
water conservation measure, which would also minimize sewer demands.
Finally, off-Post community planning agencies should be addressing the 
demand for sewer service during their reviews of applications for building 
permits.

250. Mitigation measures discussed in the DEIS should be correlated with the conditions 
of the wastewater discharge permit for the Solo Point treatment plant.
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Response: The Army attempts to comply with the conditions of the current EPA 
wastewater discharge permit for the Solo Point wastewater treatment plant 
and will continue to attempt to comply with permit conditions in the future. 
Over the 2004-to-2009 period of the previous permit the Army exceeded the 
permit treatment requirements six times (EPA Fact Sheet, August 28, 2009). 
The Solo Point treatment plant has sufficient capacity to handle the demand 
from the proposed action. However, given the past performance of the 
facility it is expected that discharges will violate permit treatment 
requirements more frequently in the future as demand increases. Increased 
demand combined with more stringent requirements for discharges under 
future NPDES permits will render the Solo Point wastewater treatment plant 
insufficiently protective of Puget Sound water quality. Consequently, funding 
for construction of a new wastewater treatment plant in FY 2012 was 
identified as mitigation.

G.3.15 Cumulative Effects Analysis

251. The DEIS is critically flawed. It fails to recognize the cumulative impacts of past 
incremental actions which, when taken together, are significant and if fails to recognize 
most off-base impacts. We maintain that although impacts of past growth at Fort Lewis 
have been treated as individually minor, over time these incremental impacts, particularly 
when combined with any of the alternatives presented in the DEIS, constitute significant 
impacts that now must be addressed.

Response: The Army believes that we have adequately analyzed the cumulative effects 
within the ROIs for each resource area. The effects of past actions have been 
used to establish the current baseline condition for each resource. Thus, the 
effects of past actions are already incorporated into the description of the 
current affected environment. The impact analysis starts with this current 
situation and adds the direct and indirect effects of the alternatives and the 
cumulative effects of the RFFAs identified in Appendix B. The comment lacks 
specificity as to additional past, present, or RFFAs that the commenter would 
like to see analyzed in the EIS.

G.3.16 Biological Assessment (Appendix F)

252. The project description is unclear what the project activities are that may have 
potential effects on listed species. The BA does not contain the level of detail of the 
project actions that is necessary to understand the magnitude and extent of effects on 
listed species. The BA should address the components of each activity in the project 
that may have pathways to listed species in the action area, including the frequency, 
magnitude, and spatial extent of the types of training activities and proposed 
construction at both Fort Lewis and YTC. A matrix outlining the components of these 
activities at each installation would be helpful. Also, it is unclear in the project 
description which activities are parts of the proposed action, and which activities have 
been previously consulted on, but have not yet been implemented. Please provide 
clarification of which activities are part of this action and how they relate to current 
conditions rather than referencing information in other documents or previous 
consultations.
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Response: The Biological Assessment has been revised to clarify which activities are 
ongoing (discussed in Chapter 2 of the revised BA) and which are part of the 
proposed action (discussed in Chapter 3 of the revised BA). The description 
of the project has been expanded to include additional information about the 
components of each activity that would occur under the proposed action that 
may have pathways to listed species.

253. The BA defines the action area as being the area enclosed within the boundaries of the 
military base. The action area, as defined in the ESA, includes all areas that would be 
directly or indirectly affected by the action. Information provided in the BA indicates 
that the effects of some activities may extend beyond the boundaries of the base, and 
that the action area is much larger than was defined and analyzed in the BA. Please 
evaluate impacts on listed species for which there are pathways of potential effects that 
extend off base. Some of these pathways include changes to hydrology and water 
quality in streams, increased risk of wildfire, noise, flight corridors outside of the 
installation, and potential off-base infrastructure needs/construction to accommodate 
additional troops, families, and contractors living on and off-base. Please define the 
true action area (a map would be helpful) and include an analysis of effects on all 
listed species within that action area.

Response: The action areas for the various species have been more clearly defined. For 
most activities, the action area remains the actual installations of Fort Lewis 
and YTC. For some activities, such as noise and aviation training, the action 
area extends beyond the installations’ boundaries. Please refer to the 
beginning of Chapter 2 of the revised BA to review the expanded discussion 
of action areas.

254. Not enough detail on the environmental baseline was provided on the current habitat 
conditions to evaluate impacts on listed species. To evaluate the impacts of the project, 
we ask that you define the baseline habitat conditions within the action area with 
enough detail to provide a reference with which to evaluate the effects of this action. 
This should include information on what the current status of the habitat is and what 
the effects of current training are on the species.

Response: The species background descriptions in Chapter 5 of the BA have been 
revised to include additional detail on environmental baseline conditions. 
Additionally, more information on current conditions has been provided in 
Chapter 2, which will also help provide a more complete picture of baseline 
conditions.

255. The BA needs to specifically address potential effects on listed species. The analysis 
provided is too qualitative and does not provide the extent or magnitude of the project 
effects or the rationale for the conclusions that are reached. The spatial and temporal 
extents of these activities and effects should be considered. Please provide a map 
showing the occurrences and potential habitat of listed species relative to the proposed 
activities, including streams, proposed construction, established roads and types of 
roads, off road vehicle use areas, bivouac areas, Stryker vehicle maneuver areas, firing 
ranges, artillery impact areas, fly-over areas, and protected areas.
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Response: Additional figures have been included in the BA to show more clearly spatial 
information, including the locations of the requested information in relation 
to areas where listed species are present and/or designated critical habitat. 
Please note that because the BA is a public document, we were unable to 
show some sensitive information about species occurrences. Areas where 
training is restricted because of environmental constraints are discussed in 
Section 2.0.

256. The BA references conservation and mitigation measures to reduce effects on listed 
species. Please be specific about what these measures are, and how and to what extent 
they will reduce project effects.

Response: The baseline discussions in the BA have been expanded to include more 
thorough coverage of ongoing management for listed species on Fort Lewis 
and YTC. The sections on Conservation Measures have been revised to state 
only additional mitigation that is required to reduce the effects of the 
proposed action.

257. Please provide in the BA a table outlining the proposed increase in troops that is part 
of the proposed action, the increase in associated families and civilian employees, and 
a description of what other troop and population increases are predicted to occur based 
on past approved activities and future proposed troop increases.

Response: Table 3–1 summarizes population increases associated with the proposed 
action. The proposed action would not include an increase in civilian 
employees. Increases in the Fort Lewis population associated with previously 
approved actions are already incorporated into the baseline numbers in 
Alternative 1.

258. According to the BA, the proposed action includes an increase in troops of 5,800 with 
an estimated population increase (troops and families) of 14,400 people, and an 
increase in training of 9,800 troops at any given point in time. Please provide an 
estimate of the number of civilian contractors and other support that would be working 
at the fort as part of the project activities, and more information on where these people 
would live. For example, what percentage of the population is likely to live on base vs. 
off base? The BA should address all impacts, including anticipated growth and 
development in the commuting area (action area) for troops or support staff that will 
live off base. Are there any resulting off-base infrastructure needs resulting from the 
project that could result in potential effects to listed species, such as transportation 
improvements or utilities?

Response: The Army would not hire additional civilian contractors as part of the 
proposed action. Additionally, when such employees are hired, they are 
typically hired locally, and therefore would not represent a regional 
population increase. Contractors involved in construction projects would 
come onto the Post as needed. The population increase associated with the
proposed action, both on and off Post, is presented in Table 3–1 of the 
revised BA. The Army has not identified any off-Post infrastructure needs 
resulting from the project that could result in potential effects to listed 
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species. Soldiers and Families that would reside off Post would be housed in 
existing or previously permitted developments and they would use existing 
facilities and roads.

259. What changes are proposed to the cantonment area development plans? Will they 
change any current land use to a use that may affect listed species? In particular, will 
these changes result in a reduction of open space or an increase in impervious surfaces 
that could ultimately result in changes to water quality and hydrology in areas that 
provide habitat for bull trout? Specifically, how much impervious surface will result 
from the proposed project? How will the stormwater runoff from these surfaces be 
treated, and where will it be discharged, especially relative to fish bearing waters and 
associated 50-meter buffers?

Response: The new Area Development Plans incorporate LEED Silver guidelines and 
Low-impact Development practices for comprehensive stormwater 
management. They also comply with the western Washington stormwater 
manual. The goal is to treat stormwater on site as much as possible using 
various technologies, including bio swales and injection wells. Thus, any 
discharges from the developed areas would be routed to the Army’s current 
discharge points. Finally, one must understand that areas covered in the 
Area Development Plans are already developed.

260. From the BA and draft EIS it is evident that construction will occur in areas outside of 
the cantonment area. Please provide more information on the locations and potential 
habitat that will be affected by this construction.

Response: Primary construction outside the cantonment areas involves new live-fire 
ranges. The new ranges would be constructed on portions of existing ranges. 
Figures showing the locations of the new ranges have been included in 
Section 2.0 of the BA.

261. Will there be any increase in training activity near Solo point or in the marine areas 
near Fort Lewis? What types of activities are currently occurring there?

Response: No increase in training is expected near Solo point or in the marine areas 
near Fort Lewis. Most of the training that occurs on Fort Lewis and YTC is 
associated with the SBCTs. Training in marine environments is not part of 
the SBCTs wartime mission essential task list. Section 2.4.8 of the revised BA 
discusses the types of activities that currently occur in these areas.

262. What specific activities does maneuver training involve? Does it only involve driving, 
or are there other components to this activity?

Response: Section 2.4.1 of the BA includes a discussion of the components of maneuver 
training. Although maneuver training primarily involves driving, other 
components include dismounted training, bivouac activities, urban combat 
training, refueling, rearming, and digging.
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263. Where will increases in artillery use occur? What is the estimated increase in noise as a 
result of these activities? How will increased noise on and off base associated with 
training activities affect nesting areas or migratory corridors for listed birds and bald 
eagles?

Response: Increases in artillery firing would occur at existing firing points and other 
areas surrounding the firing points that are within the existing special use 
airspace. The intensity (amount of noise associated with firing) would not 
increase, but the frequency (number of firing events) of artillery activity 
would increase. The Army anticipates a 50-percent increase in the frequency
of artillery firing. The BA has been revised to include more discussion of 
where artillery increases would occur. Noise-related effects are discussed in 
Chapter 5 under the analyses of direct and indirect effects for the various 
species, as appropriate.

264. Where are the flight corridors where there will be an increase in traffic as a result of 
the proposed action? Will helicopters be using airspace outside of the boundaries of 
the base? If so, where would this occur and what would be the estimated timing, 
frequency, and duration of the noise levels. Could this potentially affect nesting areas 
or migratory corridors for listed birds?

Response: Low-elevation training would occur on the installation. Outside the Post 
boundary, pilots would fly above 2,000 feet AGL but are not restricted to 
flight corridors. Any low-elevation flights or activities that require helicopter 
landing zones would require additional impact analysis prior to initiation of 
these types of activities. This information has been included in the revised 
BA.

265. The BA mentions the use of chaff in aviation training. How much chaff is likely to be 
used, at what frequency, and where is the chaff likely to end up? Over the long term, is 
it likely to accumulate in areas where it may harm listed species? Please provide a 
more quantitative description on the potential for exposure of wildlife, birds, and fish 
to chaff in the action area. With the addition of an air brigade, how much will the use 
of chaff at Fort Lewis and YTC increase?

Response: All references to chaff have been removed from the BA as well as the EIS. 
Aviation units do not train with chaff at Fort Lewis or YTC, nor do we 
anticipate training with chaff to occur in the future.

266. The information presented in the BA regarding bull trout presence is not clear nor is it 
well substantiated. Very little information was provided regarding the presence or 
absence of any fish species on either base, or the ability of the stream habitats to 
support fish. The only reference cited to support absence was from 16 years ago.
Please provide more up to date information if it is available. What surveys have been 
conducted on the base to document bull trout presence/absence? What time of year did 
these occur and what methods were used to determine absence. If the habitat is not 
appropriate for supporting bull trout, specific details about stream temperatures and 
other factors supporting this conclusion should be presented. The BA needs to describe 
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the potential for sediment and contaminant loading in more detail. The watershed 
condition pathway needs to be identified. The analysis needs to tie effects to specific 
actions in the project description.

Response: The BA has been revised to include additional information about the most 
recent surveys for Bull trout on Fort Lewis, as well as temperature data for 
Muck Creek to support why surveys have not been conducted. The BA also 
includes temperature data from streams on YTC to support why they are 
unsuitable for bull trout. Section 5.2.2.3 of the BA has been revised to 
describe the potential for sediment and contaminant loading better and to 
better tie effects to specific project actions.

267. In the BA it states that over 300 fords or crossings were recently hardened on YTC and 
that these fords are exposed during lower flows. Are these crossings fish passage 
barriers? Has anyone inventoried fish passage barriers on the base?

Response: Information on crossings of fish-bearing streams at YTC has been included 
in Section 2.2.4 of the revised BA. This discussion includes information on 
the recent inventory of these crossings on YTC. All of the fish-bearing 
crossing features that were installed were planned, reviewed, and approved 
by the appropriate regulatory agencies. None of the crossings on the 
installation are functioning as barriers to fish passage.

268. For species that have been determined to be absent from Fort Lewis and YTC (golden 
paintbrush, marsh sandwort), please provide specific information on when, what areas, 
and what intensity of survey has been conducted to determine that they are not present.

Response: The background sections of these plant species have been revised to include 
information on surveys that have been conducted and when they occurred. In 
addition to surveys by installation staff, subject matter experts from other 
resource agencies have been on our installations and have not encountered 
any of these species.

269. The BA states that the quantities of sediment delivered to streams from military 
activities would be insignificant, but it provides no information to substantiate it. Off 
road vehicle use, unimproved roads, increased frequency of wildfire, construction of 
fire breaks, loss of vegetation, and driving through streams has the potential to 
contribute an enormous amount of sediment to streams, especially at YTC where there 
are steep slopes with erodible soils. Please provide an analysis of the potential for 
delivery of sediments to streams, both on base and off base that may be used by bull 
trout. The analysis should quantify the baseline conditions as well as an estimated 
increase in the sediment loadings in these streams with implementation of the proposed 
action.

a. The DEIS states that water quality in the vicinity of the YTC has been measured. 
Please provide information (a map would be helpful) showing where these water 
quality stations are located and if the data indicate any exceedances of water quality 
standards originating from YTC. This information should be included in the BA.

b. What defines an established road? Are they all mapped and maintained to prevent 
erosion and delivery of sediments to streams. Will any new established roads be 
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constructed as part of this project? Is there a mechanism in place to ensure that new 
and existing roads are maintained with the proposed increase in use?

c. What is the estimated acreage of impacts from class 4 and 5 roads and off-road 
vehicle use? What is the estimated potential delivery of sediments into streams from 
these sources?

d. How many stream crossings are being used? Where are these located and what is the 
condition of the streambed at these crossing sites? How many of these have been 
improved or have timing restrictions to prevent delivery of sediments into streams?
What is the current frequency of use?

e. What is the intensity of military activities on foot that may affect sedimentation in 
streams? Are these activities occurring at an intensity that may remove riparian 
vegetation and damage streambanks?

f. The BA states that all training activities would be conducted outside of stream 
buffers. What types of streams are actually buffered from these activities? Is this 
buffer applied to all runoff and ephemeral channels that could potentially deliver 
sediment during large rainfall or snowmelt events?

g. The DEIS states riparian and upland restoration programs minimize the quantity of 
fine sediment reaching streams on both of the military bases. Please provide more 
information on where and how these restoration programs have minimized sediment 
delivery to streams.

h. What are the restoration/resting intervals for disturbed habitats? What type of 
restoration/rehabilitation is occurring and how capable is the land of recovering 
between disturbances? What is the estimated length of time that these areas have bare 
soils and potentially provide a source of sediments to streams?

Response:

a. The referenced information from the DEIS has been included in Section 
5.2.2.1 of the revised BA, which provides background information 
pertaining to salmonid habitat in the action area.

b. Definitions of established roads are presented in Sections 2.1.4 and 2.2.4 
of the revised BA. They are all mapped, and figures showing roads on 
Fort Lewis and YTC have been added to the revised BA. Section 3.5 of the 
revised BA clarifies that no new established roads would be constructed 
on either installation as part of the proposed action. Additional 
information on road maintenance has been included in Section 2.2.4 of 
the revised BA.

c. Tables 2–2 and 2–3 summarize the estimated annual mileage that would 
be driven on MIL-CLASS 4 and 5 roads and off road on Fort Lewis and 
YTC. Section 3.6.1 of the revised BA also discusses corresponding acres 
of impacts from off-road driving. A discussion of potential delivery of 
sediments into streams is incorporated into the discussion of effects for 
stream-dwelling species in Chapter 5.

d. Figures 2–2 and 2–6 in the revised BA show stream crossing locations at 
Fort Lewis and YTC. Additionally, Figures 2–4 and 2–8 through 2–12
show photos of typical stream crossings at Fort Lewis and YTC. A 
discussion of stream crossings and their improvements is provided in 
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Section 2.2.4 of the revised BA. There are currently no temporal 
constraints related to water quality or erosion conditions, and the Army 
does not have information on how frequently stream crossings are used.

e. Military activities on foot are very low intensity and do not cause 
sedimentation into streams, remove vegetation, or damage streambanks.

f. Additional information on stream buffers has been provided in Section 
2.6.2 of the revised BA. Stream buffers apply to the mainstem drainages 
where perennial water is typically found, as well as some secondary and 
tertiary drainages where surface water or other resources require 
protection from land use activities.

g. Additional information on riparian and upland restoration programs has 
been included in the revised BA, in Section 5.2.2.2, Current Salmonid 
Habitat Use and Protection Measures.

h. Additional information on restoration/rehabilitation and rest intervals 
has been included in the revised BA, in Section 5.2.2.2, Current Salmonid 
Habitat Use and Protection Measures.

270. The BA references conservation measures that will reduce or mitigate for impacts to 
listed species. What are these measures, and how are they implemented? How effective 
have they been in the past at reducing impacts to listed species? Has any monitoring 
been conducted to ensure that they are meeting their objectives? Specifically:

a. What methods were used to delineate sensitive species (habitat) buffers and stream 
buffer widths? How are these adequate to protect sensitive species from project 
impacts? How are these marked on the ground? When personnel are involved in 
training activities, are these buffers evident?

b. How is Regulation 420–5 enforced? How do military personnel know the locations of 
these species so that they can avoid them? How involved is the environmental staff in 
training activities on a day to day basis, and what specific types of adjustments are 
made to minimize effects to species? How do recreationalists know of these 
restrictions?

Response: Fort Lewis and YTC have developed numerous conservation measures to 
protect listed species on the installations. These are summarized in Tables 2–
3 and 2–4 of the BA and in the discussions of listed species in Chapter 5. 
These measures are identified in Army guidance manuals (e.g., AR 420–5; 
INRMPs). Range Control informs unit leaders of training restrictions to 
protect listed species before leaders undertake training activities. Most 
measures involve exclusion of training activities from areas with listed 
species for all or portions of the year. Protection areas are clearly identified 
on training maps and using highly visible Seibert stakes in the field. The 
Army conducts annual surveys for terrestrial species, and to a lesser extent, 
for aquatic species that are known to be found on the installation, to monitor 
the success of conservation measures. The Army conducts periodic surveys 
for species that are not known to occur, but may occur, on the installations. 
These surveys are generally conducted prior to ground disturbing activities 
in areas where these species may be present. In general, success has been 
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good with known population of listed species holding steady or increasing 
during the past several decades. On a regional level, Fort Lewis and YTC 
provide some of the best habitat for listed species and are vital for the long-
term protection of these species.

a. Buffers were delineated using GIS, based on the best understanding of 
what would be suitable to protect sensitive species. As discussed in the 
revised BA, buffers (shown on Figures 2–14 and 2–15) are depicted on 
environmental training maps, and units receive a briefing on 
environmentally sensitive areas prior to training in a given locations. In 
certain areas, Seibert stakes and/or signs are utilized to mark buffers, as 
shown in Figures 2–16 and 2–17.

b. A discussion on enforcement of Fort Lewis Regulation 420–5 has been 
added to section 2.7 of the revised BA.

271. Although measures are in place to prevent the spread of wildfires, from the DEIS, it is 
evident that a large portion of the YTC has burned in the last 20 years. Please provide 
information in the BA on the acreage and frequency of unintentional fires originating 
from training activities at Fort Lewis and YTC. How is this likely to increase with 
implementation of the proposed project, and what could be the impact of changes to 
the frequency and intensity of fires on listed and candidate species? What conservation 
measures will be implemented to ensure that fire prevention and suppression activities 
are adequate to address the additional wildfire risk.

Response: Section 2.5 has been added to the revised BA, detailing fire risk and fire 
management at Fort Lewis and YTC. The potential impacts of fire increases 
on listed species and the sage-grouse have been included in the effects 
analyses in Chapter 5. Conservation measures to reduce potential fire effects 
to listed species are presented in the species conservation measures 
subsections in Chapter 5, as appropriate.

272. In addition to the listed species addressed in the BA, there are a number of candidate 
species that are present at both Fort Lewis and Yakima Training Center. Some of these 
species may be listed in the near future (emergency listings) due to their current 
population status. Although there is no requirement that they be addressed, we advise 
that they are addressed in case they do become listed in the future. These species 
include Mazama pocket gopher, Mardon skipper, Taylor’s checkerspot, streaked 
horned lark, greater sage grouse, and the Umtanum desert buckwheat.

a. What are the specific mitigation measures that are proposed to reduce impacts to 
candidate species? Please provide this information in the BA instead of referencing 
other documents.

b. Where are the areas that have the highest diversity of native plants? What activities 
occur in these areas and how are they protected from being destroyed by maneuver 
training, fire, or non-native species introductions?

c. Some of the candidate species have limited dispersal capability and need connectivity 
corridors between habitat patches to support populations. How are these planned and 
maintained?
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d. Greater sage grouse was specifically addressed in the BA. Please provide additional 
information on how the sage grouse and lek protection areas will prevent adverse 
effects to this species. Female sage grouse typically nest from 3 to 5 miles from their 
mating areas. If the protected areas are only 0.6 mile from the active leks, how will 
this ensure that nesting grouse and their habitats are not destroyed by project 
activities?

Response: The Army has decided not to include candidate species in the BA (apart from 
sage-grouse, which has always been included in BAs for YTC), as there is no 
requirement to include them under ESA. However, the Army does recognize 
the potential for proposed activities to affect candidate species on both 
installations. An assessment of these impacts has been provided in the EIS, 
and the discussion has been expanded in response to this comment. The Army 
also feels that the Candidate Conservation Agreement that is currently being 
negotiated is the appropriate place to determine appropriate management 
actions for protecting these species on Fort Lewis and in the region. A 
discussion of sage-grouse protection measures and the potential for adverse 
effects to the species are provided in Section 5.2.3 of the revised BA. The BA 
does not state that existing protection measures would ensure that nesting 
grouse and their habitats would not be destroyed by project activities. 
Additional conservation measures for sage-grouse have been included in 
Section 5.2.3.6 of the revised BA.

273. Section: 4.1.4, Salmonids, page 4-6, 4th paragraph. The native eelgrass species of the 
Pacific Northwest, Puget Sound is Zostera marina, not Vallisneria spp., and the macro 
algae species of kelp in southern Puget Sound is Nereocystis luekeana, not 
Macrocystis spp., which occupies the Strait of Juan de Fuca and coastal areas of 
Washington. Please correct this.

Response: This information has been corrected in the revised BA.

274. Increasing the listed species and critical habitat area is necessary for the effects from 
the Fort Lewis sewer treatment plant (STP). This would include but is not limited to 
listed species in the nearshore areas of southern Puget Sound within the discharge 
plume of the STP.

Response: The species provided in Table 1 of the BA include all the listed species in the 
nearshore areas of the southern Puget Sound, including marine mammals 
and sea turtles. The potential effects of wastewater discharges from the Solo 
Point wastewater treatment on these species have been included in the effects 
analyses in Chapter 5 of the revised BA.

275. Section: 4.1.4.1 Salmonids, page 4–8. Chinook salmon use of Muck Creek is not 
included. According to WDFW Salmon scape, the presence of chinook salmon has 
been documented. This section needs to be updated to include fall chinook salmon.

Response: The BA has been revised to include a discussion of Chinook salmon use of 
Muck creek in Section 5.1.4. Additionally, this information is shown on 
Figure 5–3.
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276. Section: 4.1.4.1 Salmonids, page 4–9. Steelhead use of Muck Creek (rearing/
presence), a major tributary on the Fort Lewis reservation, is not included. Please 
revise BA to include this information.

Response: The BA has been revised to include a discussion of steelhead use of Muck 
Creek in Section 5.1.4. Additionally, this information is shown in Figure 5–4.

277. Please indicate how the 50-meter buffers are delineated to ensure activities do not 
encroach into buffers?

Response: Enforcement of 50-m buffers and other regulatory measures to protect listed 
species are discussed in Section 2.7.1 of the revised BA. The 50-m buffers are 
delineated on maps and incorporated into the GIS systems at Fort Lewis and 
YTC. The environmental constraints maps that are provided to trainers show 
the buffers and other off-limits areas. In addition, Seibert stakes and signage 
are used in many places to delineate the boundaries in the field, as shown in 
Figures 2–16 and 2–17 of the BA.

278. Section: 4.1.4.2 Analysis of Direct and Indirect Effects, page 4-10, Ground Training.
Please provide a map showing the number of existing ford crossings and proposed ford 
crossings (Fort Lewis). What is the proposed operation and maintenance of ford 
crossings? Are there any plans to convert ford crossings to water crossing structures 
such as a bridge?

Response: The locations of stream crossings at Fort Lewis and YTC are shown in 
Figure 2–4 and Figures 2–8 through 2–12 show photos of typical stream 
crossing sites at both installations. Please note that that, as discussed in 
Section 2.4.8, no fording of the Nisqually River has been done in the last five
years, and there are no plans to cross this river during training for the 
foreseeable future. Maintenance of stream crossings is discussed in Sections
2.1.4 and 2.2 of the revised BA. There are no plans to convert ford crossings 
to water crossing structures.

279. How are the buffers delineated to ensure activities do not encroach into and through 
buffers? Aerial (Ping maps and Google maps) views of Muck Creek show vehicle 
traffic tracks fairly close or in buffer areas.

Response: Please see response to Comment 277 for a discussion of buffers. The tracks 
that the commenter is identifying as “vehicle tracks” in aerial views are most 
likely established roads. Travel on established roads is allowed within 
stream buffers.

280. Overlay Maps of Action Areas and proposed riparian buffers. There are no maps with 
respective buffers and fish bearing streams relative to proposed activities. Please 
include detailed maps, delineating buffers for the Fort Lewis and YTC.

Response: Figures in Chapter 5 show the locations of fish-bearing streams and their 
respective buffers relative to various training areas and facilities on Fort 
Lewis and YTC.
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281. Section: 4.1.4.3 Interrelated and Interdependent Effects. 1st paragraph, 3rd line, 2nd

sentence. As noted above, Sec. 4.1.4, and Sec. 4.1.4.1, please explain why activities 
and associated indirect effects are contained within the cantonment areas.

Response: This section has been revised and no longer states that indirect effects would 
be contained within the cantonment area.

282. 1st paragraph, 5th line, 3rd sentence, please substantiate this statement. How can adding 
up to 20,000 people not have an effect of the volume of pollutants being discharged 
from the STP? In the BA revision, please include the STP and the extent of the mixing 
zone within Puget Sound.

Response: A more thorough discussion of the potential increases in discharges from the 
WWTP has been added to Section 5.1.5.1 under the “Stationing” heading. 
The extent of the mixing zone is also discussed in this section. The Army is 
unclear from where the 20,000 people figure came from, as the proposed 
action would only result in a total on-Post population increase of 2,100 
Soldiers and Family members, with further increase in wastewater 
associated with 4,100 additional Soldiers working on Fort Lewis regularly.
These population increases are more clearly detailed in Table 3–1, and
discussed in the analyses of effects associated with increased discharges 
from the WWTP.

283. 4.1.4.4 Cumulative Effects. This section is inadequate. There should be a discussion 
about cumulative effects from project actions, to the action area, even if there are no 
effects.

Response: Section 5.1.5.3 of the BA has been revised to include additional discussion of 
cumulative effects from project actions.

284. The project description in the BA should contain more detail. The proposed action 
should be the preferred alternative or should be the one with the highest level of 
effects. It needs to clearly and concisely differentiate on-going actions from future 
actions and identify connected actions. Key issues need to be addressed.

Response: The BA has been revised to address these concerns. The proposed action is 
EIS Alternative 4, which has the highest level of effects. In order to better 
differentiate ongoing actions from future actions, the BA has been 
reorganized so that ongoing actions are described in Chapter 2.0, Project 
Location and Current Conditions, and future actions are described more 
clearly in Chapter 3.0, Project Description.

285. It appears the current conservation strategy for the sage-grouse at YTC is not working. 
With the projected increase in training, adverse effects to sage-grouse habitat will 
increase and wildfires will increase. The effectiveness of current conservation 
measures needs to be evaluated and additional conservation measures need to be 
considered. For example, is a 1 km lek buffer too small? Is an air operations buffer of 
300 feet AGL too low? Is the number of firebreaks sufficient and are they effective? 
Are limits on driving off roads within sage-grouse protection areas effective?
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Response: The Army has thoroughly evaluated current protection measures. Through 
this evaluation, the Army has developed additional measures to minimize the 
risks of fire associated with increased training and to help reduce the 
potential effects of training on sage-grouse and their habitats. All current 
and proposed measures are fully described in Section 5.2.3.6.

286. The sage-grouse baseline suggests fluctuations, but a declining trend and surveys from 
recent years suggest some of the lowest population numbers reported. The BA 
describes sources of mortality for sage-grouse very generally. What are the sources of 
mortality on YTC?

Response: The background discussion on sage-grouse (Section 5.2.3.1 of the revised 
BA) has been expanded to include a discussion of sources of mortality on 
YTC.

287. Effects to sage-grouse presented on pages 4–34 to 4–38 are not clear or easily 
differentiated from on-going activities. Conservation measures appear to differ from 
Fort Lewis Regulation 420–5. The BA states that fire in Lmumma, Selah, and Cold 
Creeks could jeopardize sage-grouse, but there are no direct conservation measures to 
address or minimize this (beyond standard fire-fighting, which appears ineffective). 
Other conservation measures are mentioned, but are not described. Please clarify the 
discussion of effects and proposed conservation measures and ensure that the proposed 
measures will be funded.

Response: The BA has been revised to differentiate project activities from ongoing 
activities more clearly. Ongoing activities are described in Chapter 2.0 of the 
BA, Project Location and Current Conditions. The discussion of ongoing 
protection measures has been moved to Section 5.2.3.2, Current Sage-
Grouse Habitat Use and Protection Measures. The effects analysis in Section 
5.2.3.3 identifies the likely effects of the proposed project. These effects 
generally stem from increases in the same types of activities that are 
currently happening at YTC. Section 5.2.3.6, Conservation Measures, has 
been revised to include only new mitigation measures for the sage-grouse.
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Table G–2 Summary of Officials, Agencies, Businesses, Organizations, and 
Individuals Responding to the DEIS

Last Name First Name Representing Comment Numbers Associated with Correspondence
Black Thera Thurston Regional Planning 

Council
2, 6, 175, 177–181, 195, 200, 201, 203, 204, 213, 216, 
217, 221, 234

Bloom Dennis Intercity Transit 195, 207, 209–214

Brackett Gary Tacoma-Pierce County Chamber 2, 31

Bugher David City of Lakewood 1, 2, 3, 5, 6, 7, 28–30, 176, 177, 187, 189–191, 196, 
197, 200, 204–206, 211, 218, 233–241, 247–251

Cool Seth Conservation Northwest 124–128

Dunn Patrick The Nature Conservancy 48, 113, 118–120

Dykstra Jenni U.S. Fish and Wildlife Service 252–272

Elgar Betsy 3, 8

Falxa Greg Cascadia Research 48, 49, 56, 57, 101

Goodin Mark Olympia Region Clean Air 
Agency

186

Griffith Greg Washington State Historic 
Preservation Office

149–173

Grindley Rory Pierce County 206

Hayden Kelly Pierce Transit 2, 207, 208, 211, 213–216, 220

Johnson Deborah 11, 30

Kalinowsk Stephan Washington Department of Fish 
and Wildlife

1, 3, 11, 14–27, 32–37, 47, 50–55, 58–62, 64–66, 68, 
70–97, 99, 100, 112–116, 121, 129–131, 138–144, 
146, 194

Keniston-
Longrie

Joy 40, 41, 67, 123, 148, 181, 184, 185, 192, 193, 246

Krupka Jeff U.S. Fish and Wildlife Service 266, 284–287

Kubo Teresa U.S. Environmental Protection 
Agency

3, 4, 10, 42–46, 122, 145, 147, 182, 183, 188, 242–245

Kyer Krystal Tahoma Audubon Society 78, 98, 103, 113, 118–120

LeBeau Deborah Clover Park School District 9, 222–233

Lelli Kimberlie 219

Marsh Michael Washington Native Plant Society 98, 103
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Table G–2 Summary of Officials, Agencies, Businesses, Organizations, and 
Individuals Responding to the DEIS

Last Name First Name Representing Comment Numbers Associated with Correspondence
Molenaar David NOAA Fisheries Liaison 253, 259, 273–283

Nickerson Donna Black Hills Audubon Society 111, 120

Picard Chris Washington State Department of 
Transportation

2, 198–200, 202–204

Sleeger Preston U.S. Department of the Interior 12, 13, 38, 63, 69, 102, 104, 113, 117, 137

Tahat Hasan Yakima Regional Clean Air 
Agency

174

Teske Mark Washington Department of Fish 
and Wildlife

1, 39, 105–110, 113, 132–136



Appendix G  Responses to Comments on the Draft Environmental Impact Statement

July 2010 G–98 Fort Lewis GTA FEIS

This page intentionally left blank.



Appendix H

Scientific Names of

Plants and Animals



July 2010 Fort Lewis GTA FEISH-1

APPENDIX H
SCIENTIFIC NAMES OF PLANTS AND 
ANIMALS
This appendix contains a list of the common and scientific names of vegetation and wildlife species 
mentioned in the text of the EIS.

Table H–1 Scientific Names of Plants and Animals
Common Name Scientific Name
PLANTS
Graminoids

Bluegrass, Sandberg’s Poa secunda
Brome Bromus spp.
Brome, downy Bromus tectorum
Canarygrass, reed Phalaris arundinacea
Fescue, Roemer’s Festuca roemerii
Fescue, Red Festuca rubra
Junegrass, prairie Koeleria cristata
Needle and thread grass Stipa comate
Oatgrass, California Danthonia californica
Sedge, bristly Carex comosa
Sedge, long stolon Carex inops ssp. inops
Spike-rush, beaked Eleocharis rostellata
Thurber’s rice grass Achnatherum thurberianum
Velvetgrass, common Holcus lanatus
Wheatgrass, bluebunch Agropyron spicatum
Wheatgrass, crested Agropyron cristatum
Wildrye, Great Basin Elymus cinereus

Forbs and Nonvascular Plants
Agoseris, tall Agoseris elata
Aster, Hall’s Aster hallii
Aster, white-top Sericocarpus rigidus
Barberry, Cascade Mahonia nervosa
Bedstraw Galium spp.
Blue-cup, common Githopsis specularioides
Brackenfern, western Pteridium aquilinum
Buckwheat, Douglas wild Eriogonum douglasii
Buckwheat, round-headed Eriogonum sphaerocephalum
Buckwheat, thyme Eriogonum thymoides
Buckwheat, Umtanum desert Eriogonum codium
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Table H–1 Scientific Names of Plants and Animals
Common Name Scientific Name

Camas, small Camassia quamash
Cat-tail Typha spp.
Chain-fern Woodwardia fimbriata
Cinquefoil, sulphur
Clubmoss, bog

Potentilla recta
Lycopodiella inundata

Collomia, bristle-flowered Collomia macrocalyx
Cryptantha, beaked Cryptantha rostellata
Cryptantha, gray
Cryptantha, narrow-stem

Cryptantha leucophaea
Cryptantha gracilis Osterh.

Desert-parsley, Hoover’s Lomatium tuberosum
Duckweed Lemna spp.
Eatonella, white Eatonella nivea
Eelgrass Zostera marina
Evening-primrose, cespitose Oenothera caespitosa
Evening-primrose, dwarf Camissonia pygmaea
Hawkweed, mouse-eared
Howellia, water

Hieracium pilosella
Howellia aquatilis

Iris, yellow-flag
Kelp

Iris pseudacorus
Nereocystis luekeana

Knapweed Centaurea spp.
Ladies’ tresses, Ute
Lobelia, Kalm’s

Spiranthes diluvialis Sheviak
Lobelia kalmii

Loosestrife, purple Lythrum salicaria
Meconella, white Meconella oregana
Milk-vetch, Columbia Astragalus columbianus
Milk-vetch, pauper Astragalus misellus var. pauper
Miner’s candle Cryptantha scoparia
Monkeyflower, Suksdorf’s Mimulus suksdorfii
Nettle, stinging Urtica dioica
Paintbrush, golden Castilleja levisecta
Peavine, Torrey’s Lathyrus torreyi
Pine-foot Pityopus californica
Pondweed Potamogeton spp.
Ragwort, Tansy Senecio jacobaea
Salal Gaultheria shallon
Sandwort, marsh Arenaria paludicola
Sandwort, Nuttall’s Minuartia nuttalii ssp. fragilis
Spike-rush, beaked Eleocharis rostellata
Spurge, leafy Euphorbia esula
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Table H–1 Scientific Names of Plants and Animals
Common Name Scientific Name

Tauschia, Hoover’s Tauschia hooveri
Thistle, musk Carduus nutans
Thistle, Russian Salsola kali
Thistle, scotch Onopordum acanthium
Toadflax, Texas Nuttallanthus texanus
Tobacco, coyote Nicotiana attenuata
Trillium, small-flowered Trillium parviflorum
Vetch Vicia spp.
Water-milfoil, Eurasian Myriophyllum spicatum
Wormwood, northern Artemisia borealis var. wormskioldii
Yarrow, common Achillea millefolium

Shrubs and Trees
Alder, red Alnus rubra
Ash, Oregon Fraxinus latifolia
Bitterbrush Purshia spp.
Blackberry, Himalayan Rubus armeniacus
Broom, Scotch Cytisus scoparius
Cedar, western red Thuja plicata
Douglas-fir Pseudotsuga menziesii
Grape, Oregon
Greasewood
Hemlock, western

Mahonia aquifolium
Sarcobatus Nees
Tsuga heterophylla

Kochia Kochia spp.
Maple, big leaf 
Maple, vine

Acer macrophyllum 
Acer circinatum

Oak, Oregon white Quercus garryana
Pine, ponderosa Pinus ponderosa
Rabbitbrush Chrysothamnus spp.
Sage, purple
Sagebrush, big

Salvia leucophylla
Artemisia tridentata

Sagebrush, stiff Artemisia rigida
Sagebrush, three-tip
Sagebrush, Wyoming Big
Salal
Salmonberry

Artemisia tripartita
Artemisia tridentata Nutt. ssp. wyomingensis
Gaultheria shallon
Rubus spectabilis

Spirea Spirea spp.
Swordfern, western Polistichum munitum
Willow Salix spp.
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Table H–1 Scientific Names of Plants and Animals
Common Name Scientific Name
INVERTABRATES

Abalone, pinto
Blue, Puget

Haliotis kamtschatkana
Icaricia icarioides blackmorei

Checkerspot, Taylor’s Euphydryas editha taylori
Clam, butter
Clam, horse
Clam, manila
Clam, native littleneck
Clam, soft-shell
Crab, Dungeness

Saxidomus giganteus
Tresus capax
Venerupis philippinarum
Protothaca staminea
Mya arenaria
Cancer major

Crab, red rock Cancer productus
Cucumber, sea
Geoduck
Oyster, European flat
Oyster, Japanese
Oyster, Olympia
Prawn, Spot
Scallop, pink
Scallop, rock
Scallop, spiny
Silverspot, valley

phylum Echinodermata
Panope abrupta
Ostrea edulis
Crassostrea kumamoto
Ostrea conchaphila
Pandalus platycerus
Chlamys rubida
Spondylus calcifer
Chlamys hastata
Speyeria zerene bremeri

Skipper, mardon Polites mardon
Stonefly, Fender’s soliperlan
Urchin, sea
Wasp, Gall

Soliperla fender
Echinoidea spp.
Cynipidae

AMPHIBIANS & REPTILES
Boa, rubber Charina bottae
Bullfrog Rana catesbeiana
Ensatina Ensatina eschscholtzii 
Frog, Cascades Rana cascadae
Frog, Columbia spotted Rana luteiventris
Frog, northern leopard Rana pipiens
Frog, Oregon spotted Rana pretiosa
Frog, red-legged Rana aurora
Frog, Rocky Mountain tailed Ascaphus truei
Lizard, northern alligator Elgaria coerulea
Lizard, sagebrush Sceloporus graciosus
Lizard, short-horned Phrynosoma douglassii
Lizard, side-blotched Uta stansburiana
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Table H–1 Scientific Names of Plants and Animals
Common Name Scientific Name

Lizard, western fence Sceloporus occidentals
Newt, rough-skinned Taricha granulosa
Racer Coluber constrictor
Rattlesnake, western Crotalus viridis
Salamander, Larch Mountain Plethodon larselli
Salamander, long-toed Ambystoma macrodactylum
Salamander, northwestern Ambystoma gracile
Salamander, Pacific giant Dicamptodon tenebrosus
Salamander, Van Dyke’s Plethodon vandykei
Salamander, western red-backed Plethodon vehiculum
Snake, common garter Taricha sirtalis
Snake, gopher Pituophis melanoleucus
Snake, northwestern garter Thamnophis ordinoides
Snake, sharptail Contia tenuis
Snake, western terrestrial garter Thanmophis elegans
Toad, western Bufo boreas
Treefrog, Pacific Hyla regilla
Turtle, leatherback sea Dermochelys coriacea
Turtle, northwestern pond Clemmys marmorata marmorata
Whipsnake, striped Masticophis taeniatus taeniatus

BIRDS
Blackbird, red-winged Agelaius phoeniceus
Bluebird Sialia spp.
Bluebird, western Sialia mexicana
Bunting, lazuli Passerina amoena
Chickadee, black capped Poecile atricapillus
Chukar Alectoris chukar
Cuckoo, yellow-billed Centrocercus urphasianus phaios
Crane, sandhill Grus canadensis
Creeper, brown Certhia familiaris
Dove, mourning Zenaida macroura
Duck, wood Aix sponsa
Eagle, bald Haliaeetus leucocephalus
Eagle, golden Aquila chrysaetos
Falcon, peregrine Falco peregrinus
Falcon, prairie Falco mexicanus
Finch, rosy Leucosticte arctoa
Flycatcher
Flycatcher, olive-sided Contopus borealis
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Table H–1 Scientific Names of Plants and Animals
Common Name Scientific Name

Gadwall Anas strepera
Goshawk, northern Accipiter gentilis
Grebe, western Aechmophorus occidentalis
Grouse, ruffed Bonasa umbellus
Guillemot, pigeon Cepphus collumba
Gull, glaucous-winged Larus glauescens
Hawk, ferruginous Buteo regalis
Hawk, Cooper’s Accipiter cooperii
Hawk, red-tailed Buteo jamaicensis 
Hawk, rough-legged Buteo lagopus
Hawk, sharp-shinned Accipiter striatus
Hawk, Swainson’s Buteo swainsoni
Heron, great blue Ardea herodias
Kestrel, American Falco sparverius
Kingfisher, belted Ceryle alcyon
Kinglet Regulus spp.
Lark, horned Eremophila alpestris
Lark, streaked horned Eremophila alpestris strigata
Loon, common Gavia immer
Mallard Anas platyrhynchos
Martin, purple Progne subis
Meadowlark, western Sturnella neglecta
Merlin Falco columbiarus
Murrelet, marbled Brachyramphus marmoratus
Nighthawk, common Chordeiles minor
Nuthatch, red-breasted Sitta canadensis
Nuthatch, slender-billed, white breasted Sitta carolinensis aculeata
Osprey Pandion haliaetus
Owl
Owl, burrowing Athene cunicularia
Owl, northern spotted Strix occidentalis caurina
Owl, short-eared Asio flammeus
Partridge, Hungarian Perdix perdix
Pelican, American white Pelecanus erythrorhynchos
Pheasant, ring-necked Phasianus colchicus 
Pigeon, band-tail Columbia fasciata
Plover
Quail, bobwhite

Charadrius spp.
Colinus virginianus

Quail, California Callipepla californica
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Table H–1 Scientific Names of Plants and Animals
Common Name Scientific Name

Raven, common Corvus corax
Robin, American Turdus americanus
Sage-grouse, greater Certracercus urophasianus phaios
Sandpiper
Shoveler

Actitis hypoleucos
Anas spp.

Shrike, loggerhead Lanius ludovicianus
Shrike, northern Lanius excubitor
Sparrow, Brewer’s Spizella breweri
Sparrow, Oregon vesper Pooectetes gramineus affinis
Sparrow, sage Amphispiza belli
Sparrow, savannah Passerculus sandwichensis
Sparrow, vesper Pooecetes gramineus
Swallow Hirundo spp.
Swallow, cliff Hirundo pyrrhonota
Teal, blue-winged Anas discors
Teal, cinnamon Anas cyanoptera
Thrasher, sage Oreoscoptes montanus
Thrush Catharus spp.
Towhee, rufous-sided Pipilo maculatus
Warbler
Warbler, Nashville Vermivora ruficapilla
Waxwing, cedar Bombycilla cedrorum
Woodpecker
Woodpecker, Lewis’s Melanerpes lewis
Woodpecker, pileated Dryocopus pileatus
Wren, rock Salpinctes obsoletus

FISH
Bass, largemouth Micropterus salmoides
Bass, rock Ambloplites rupestris
Bullhead, brown Ictalurus nebulosus
Carp Cyprinidae family
Chiselmouth Acrocheilus alutaceus
Cod Gadus spp.
Cottid
Crappie, black

Pseudoblennius marmoratus
Pomoxis nigromaculatus

Dace, longnose Rhinichthys cataractae
Dace, speckled
Dogfish, spiny

Rhinichthys osculus
Squalus acanthias

Flounder Pseudopleuronectes americanus
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Table H–1 Scientific Names of Plants and Animals
Common Name Scientific Name

Hake Merluccius spp.
Herring, Pacific Clupea pallasi
Lamprey, Pacific Lampetra tridentata
Lamprey, river Lampetra ayresi
Perch, yellow Perca flavescens
Pollock Pollachius spp.
Rockfish Sebastes spp.
Salmon, Chinook Oncorhynchus tshawytscha
Salmon, chum Oncorhynchus keta
Salmon, coho Oncorhynchus kisutch
Salmon, pink Oncorhynchus gorbusca
Salmon, sockeye (kokanee) Oncorhynchus nerka
Sculpin, prickly Cottus asper
Shiner, redside Richardsonius balteatus
Smelt, surf Hypomesus pretiosus
Sole
Stickleback, threespine Gasterosteus aculaties
Sucker, largescale Catostomus macrocheilus
Sucker, mountain Catostomus platyrhychus
Sunfish, bluegill Lepomis macrochirus
Sunfish, pumpkinseed Lepomis gibbosus
Surfperch Hyperprosopon spp.
Trout, bull Salvelinus confluentus
Trout, cutthroat Oncorhynchus clarki clarki
Trout, eastern brook Salvelinus fontinalis
Trout, rainbow (steelhead) Oncorhynchus mykiss
Walleye Stizostedion vitreum
Whitefish, mountain Prosopium williamsoni

MAMMALS
Badger Taxidea taxus
Bat, big brown Eptesicus fuscus
Bat, little brown Myotis lucifugus
Bat, Pacific Townsend’s big-eared Corynorhinus townsendii townsendii
Bat, Townsend’s big-eared Coryhorhinus townsendii
Bat, western small-footed Myotis ciliolabrium
Bear, black Ursus americanus
Bear, grizzly Ursus arctos
Beaver Castor canadensis
Chipmunk, least Eutamias minimus
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Table H–1 Scientific Names of Plants and Animals
Common Name Scientific Name

Chipmunk, Townsend Tamias townsendii
Cottontail, eastern Sylvilagus floridanus 
Cougar Puma concolor
Coyote Canis latrans
Deer, black-tailed Odeocoileus hemionus 
Deer, Columbia black-tailed Odeocoileus hemionus columbianus
Deer, mule Odeocoileus hemionus
Elk Cervers elaphus
Gopher, Mazama pocket Thomomys mazama
Gopher, northern pocket Thomomys talpoides
Jackrabbit, black-tailed Lepus californicus
Jackrabbit, white-tailed Lepus townsendii
Lynx, Canada Lynx canadensis
Mink Mustela vison
Mole Scapanus spp.
Mouse, deer Peromyscus maniculatus
Mouse, Great Basin pocket Perognathus parvus 
Mouse, harvest Reithirodontomys megalotis
Mouse, Pacific jumping Zapus trinotatus 
Muskrat Ondatra zibethicus 
Myotis, Keen’s Myotis keenii
Myotis, long-eared Myotis evotis
Myotis, long-legged Myotis volans
Otter, northern sea Enhydra lutris kenyoni
Otter, river Lutra canadensis
Porcupine Erethizon dorsatum
Porpoise, Dall’s Phocoenoides dalli
Porpoise, harbor Phocoena phocoena
Raccoon Procyon lotor
Sea Lion, California Zalophus californianus
Sea Lion, Steller Eumetopias jubata
Seal, harbor Phoca vitulina
Sheep, bighorn Ovis canadensis 
Shrew, Merriam’s Sorex merriami
Shrew, vagrant Sorex vagrans
Skunk, spotted Spilogale gracilis
Skunk, striped Mephitis mephitis
Squirrel, Douglas Tamiasciurus douglasii
Squirrel, northern flying Glaucomys sabrinius
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Table H–1 Scientific Names of Plants and Animals
Common Name Scientific Name

Squirrel, Townsend’s ground Spermophilus townsendii
Squirrel, western gray Sciurus griseus 
Turkey, wild Meleagris gallopavo
Vole, long-tailed Microtus longicaudus
Vole, montane Microtus montanus
Vole, sagebrush Lemmiscus curtatus
Whale, gray Eschrichtius robustus
Whale, humpback Megaptera novaeangliae
Whale, minke Balaenoptera acutorostrata
Whale, southern resident killer Orcinus orca
Wolverine, California Gulo gulo luteus
Wolf, gray Canis lupus
Woodrat, bushy-tailed Neotoma cinerea 
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APPENDIX I
SUMMARY OF TRIBAL CONSULTATION 
EFFORTS CONDUCTED FOR THE EIS
This appendix provides a time line of tribal consultations conducted for the EIS.

Table I–1 Summary of Tribal Consultation Efforts Conducted During the Fort Lewis 
Growth and Force Structure Realignment EIS

Date Action Participants/Distribution Purpose/Notes
09/18/2008 Meeting Nisqually Tribe HIMARS proposal

10/20/2008 Letter To Fort Lewis from Nisqually Tribe 
Chairman

Comments on HIMARS NEPA 
review

12/2008 Letter Tribal and Community Stakeholders Notification of NEPA scoping 
for GTA 

01/2009 Phone call Nisqually Tribe Attorney Tribal participation in GTA EIS  
public meetings

01/20/2009 Public meeting Tribal and Community Stakeholders NEPA Public Scoping Meeting 
for GTA 

01/27/2009 HIMARS rocket 
demonstration

Nisqually, Wanapum and Yakama 
Tribes

Noise level demonstration for 
HIMARS EA

01/28/2009 Email Nisqually Tribe Provide links to GTA NEPA 
analysis documents

01/30/2009 Letter Nisqually, Puyallup, Squaxin Island, 
Wanapum and Yakama Tribes

Initiate government-to-
government Section 106 
consultation for GTA 

01/30/2009 Letter ACHP (Reid Nelson) Initiate Section 106 consultation 
for GTA 

01/30/2009 Letter SHPO (A. Brooks) Initiate Section 106 consultation 
for GTA 

02/03/2009 Meeting Nisqually, Puyallup, Squaxin Island 
Tribes 

Section 106 consultation for 
GTA

03/06/2009 Email Tribal and Community Stakeholders Distribute minutes from February 
3, 2009, meeting at Fort Lewis 
for GTA Section 106 
consultation

03/26/2009 Letter Nisqually Tribe Comment on HIMARS NEPA 
Review

4/10/2009 Letter Letter from ACHP (K. Kerr) to Fort 
Lewis (B. Ruby)

Notice of ACHP non-
participation in Section 106 
consultation
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July 2010 I–2 Fort Lewis GTA FEIS

Table I–1 Summary of Tribal Consultation Efforts Conducted During the Fort Lewis 
Growth and Force Structure Realignment EIS

Date Action Participants/Distribution Purpose/Notes
05/04/2009 Meeting Nisqually Tribe Natural Resources HIMARS mitigation

06/26/2009 Letter Nisqually, Puyallup, Squaxin Island, 
Wanapum and Yakama Tribes

GTA Draft Section 106 PA 
mailed for comment

07/13/2009 Letter Letter from GC to Nisqually, 
Puyallup, Squaxin Island, Wanapum, 
and Yakama Tribes

GC decision to halt HIMARS at 
Fort Lewis and propose meeting 
with Tribes regarding noise 
impacts

08/10/2009 Phone call Thor Hoyte, Nisqually Office of the 
Tribal Attorney

Meeting request re noise issues 
and notification of advance 
distribution of GTA DEIS to the 
Tribe

08/10/2009 Phone call Larry Ross, Squaxin Island Tribe Notification of advance 
distribution of GTA DEIS to the 
Tribe

08/10/2009 Phone call Rhonda Foster, Squaxin Island THPO Notification of advance 
distribution of GTA DEIS to the 
Tribe

08/10/2009 Phone call Greg Griffith, SHPO Discuss Draft PA

08/10/2009 Phone call Brandon Reynon, Puyallup Tribe Notification of advance 
distribution of GTA DEIS to the 
Tribe; comments received on PA

08/10/2009 Letter Nisqually, Puyallup, Squaxin Island, 
Wanapum, and Yakama Tribes

Distribution of advance  copy of 
GTA DEIS

8/27/2009 Meeting Nisqually Tribal HQ Request comment on GTA DEIS

09/11/2009 Letter Nisqually, Puyallup, Squaxin Island, 
Wanapum, Yakama, Confederated 
Tribes of Colville Reservation 

2nd request for meeting to 
discuss GTA DEIS before 
October 26 Public Comment 
period closing

09/29/2009 Meeting Tribal and Community Stakeholders Public Meeting  - review and 
comment on GTA DEIS 
09/29/2010 through 10/1/2010

10/12/2009 Email Wanapum Tribe (Rex Buck) HIMARS, GTA DEIS

10/20/2009 Email Wanapum Tribe (Rex Buck) HIMARS, GTA DEIS

01/12/2010 Letter SHPO (A. Brooks) Request for signature on GTA 
PA

01/12/2010 Letter Nisqually, Puyallup, Squaxin Island 
Tribes

Request for signatures on GTA 
PA

01/20/2010 Phone call Greg Griffith, SHPO SHPO request for tribal 
signatures on PA before signing
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Table I–1 Summary of Tribal Consultation Efforts Conducted During the Fort Lewis 
Growth and Force Structure Realignment EIS

Date Action Participants/Distribution Purpose/Notes
1/16/2010 Meeting Yakama Nation (Gideon, Cauufman) Discuss GTA EIS

1/16/2010 Meeting Yakama Nation (Gideon Cauffman) Discuss GTA EIS and SHPO PA

02/10/2010 Letter Chairman, Squaxin Island Tribal
Council

Returned signed PA

02/11/2010 Letter Chairman, Nisqually Indian Tribe Returned signed PA

3/2/2010 Meeting Yakama Nation (Jessica Lally, Dave 
Woody)

Discuss SHPO PA and tribal 
signature authority

03/09/2010 Letter Letter; Chairman, Puyallup Tribal 
Council

Returned signed PA

3/10/2010 Email Wanapum Tribe (Rex Buck) Discuss status of signature on PA

3/10/2010 Email Yakama Nation (Dave Woody) Discuss status of signature on PA

3/25/2010 Meeting Wanapum Tribe (Rex Buck) Discuss status of signature on PA

3/25/2010 Meeting Yakama Nation (Dave Woody, 
Gideon Cauffman)

Discuss status of signature on PA

3/18/2010 Meeting Yakama Nation (Dave Woody) Discuss status of signature on PA

3/29/2010 Meeting Yakama Nation (Dave Woody, 
Gideon Cauffman)

Discuss status of signature on PA

5/18/2010 Meeting Wanapum Tribe (Rex Buck) Discuss status of signature on PA

6/4/2010 Meeting Yakama Nation (Dave Woody, 
Gideon Cauffman)

Discuss status of signature on PA

6/7/2010 Email Wanapum Tribe (Rex Buck) Discuss status of signature on PA
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