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Preliminaries

• Introduction
• Disclaimer 
• Presentation Overview

– Theory and Design
– Development and Proofing
– Utility and Application
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Themes

• EMS tailored to the structure/culture/ 
mission of the organization it serves.

• Environmental enterprise decentralized by 
establishing metrics and means of 
communication.

• Quantitative, rigorous EMS well-suited to 
support compliance with EO 13423



MCAS EMS

From Agency Mandate to Local Strategy
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Environmental Management at 
Marine Corps Bases and Stations

• Purpose: Support to the installation’s mission of 
training, sustaining, and deploying of Marines.

• Centralized action vs. decentralized action

• At the outset of EMS development, USMC:
– Had mature and capable environmental staffs
– Had efficient, effective media programs
– Hoped that EMS would add value to solid program
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Environmental Management System: 
A Tool

• Not a philosophy
– USMC already has an environmental doctrine

• Not “theory”
– Environmental management hierarchy underlies  

Marine Corps’ Compliance and P2  programs
– Ecosystem Based Management, etc. underlies 

conservation programs
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MCAS Camp Pendleton
EMS Project Philosophy

• Premises
– MCAS already had a “functional” EMS 
– MCAS EMS would be modest in engaging  the 

“general workforce”

• Approach
– Use EMS mandate to impose more rigor on MCAS 

environmental program
– Refine existing tactics, techniques, procedures
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MCAS Camp Pendleton
EMS Project

• End-State
– EMS is characterized by simple, practical function 
– There is a minimum of “documentation”

• Strategy
– Focus the effort
– Automate routine functions 
– Improve “business dynamic”
– Enhance management awareness and insight 
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Standard Model

Do

Check

Act Plan

Planning

Corrective 
Action

Implementation

Review & 
Improvement

Policy

Planning

Corrective 
Action

Implementation

Review & 
Improvement

Policy
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Practice

Aspect

Impact

Training

Direct Action

Auditing

Risk Posture

Input

Object/
Process

Output

Resource Application

Requirements

Performance

MCAS Business Feedback Model
Logical 
Element

“Business”
Element

Feedback

Feedback

Feedback

Environmental Management Awareness
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How to Establish Feedback?

• Number of Notices of Violations?
• USMC environmental metrics?
• Environmental risk!

• From what information can we derive risk?
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Availability of Information 

PRISM
Practice-Aspect Combination

(AEM – HW Gen RCRA)

NFADS
Location

Frequency MCAS
Organization

PRISM
Impacts

EQUIP
Permit

ACEOnline
AuditMCAS

Tasks & Permit Conditions

MCB LMS
Training

SABRS

ABC

Other Material 
Flows? HSMS

MCAS
Personnel
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Information Management = EMS Database

• Import!  (Use everyone else’s work)
• Manipulate and associate 

environmental information
• Focus on quantitative data
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Deriving Risk
• Risk = Probability x Consequence
• Four types of consequences Mission

– Legal/ Technical/ Financial/ Political
• Three types of risk associated with 

environmental management:
– Risk of not doing things required of you
– Risk of not being prepared for contingency
– Risk of not planning for the future
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Example: Risk Comparison
Facility Marine Corps Air Station

Practice Aircraft equipment 
maintenance

Aircraft washing

Aspects HM use, HW generation, 
chemical or HW spill, 
waste oil generation

Wastewater discharge

Impacts Personnel exposure, depletion 
of resources, surface water 

quality degradation

Water consumption, 
electricity use 

Risk Relatively high Relatively low
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Environmental Risk Logic

• Risk = ƒ (probability, consequence, control)
• “Probability”

– Prevalence of a practice-aspect combination 
– Surrogates: location, frequency

• “Consequence”
– Adverse results of a practice-aspect occurrence
– Surrogate: impact

• “Control”
– Mitigation of undesirable impacts of a practice-aspect combination
– Surrogates: condition & tasks, auditing, training
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Risk Equation

Risk  =  (Freq x Location) x Impacts  - (Conditions & Tasks + Audit Performance + Training Readiness)

Probability Surrogates

Consequence Surrogate

Control Surrogates

Risk Assessment Risk Management

y = m x    + b

Of one 
particular 

practice-aspect 
combination
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MCAS Risk Values
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Assessing the Methodology

• Internal Consistency
– Regression Analysis

• External Validity
– Premise of a “most likely set” of PA
– Comparison with like installations using 

different methodologies
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Utility

• Dashboard gauges (measurements that 
leaders can manage to!)

• Risk metrics to provide insight
• Awareness & Communication

– Roles & responsibilities
– Training requirements 
– Performance
– Document & record control
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Measurements for Management 
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Measurements for Management 
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Measurements for Management 
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Measurements for Management 
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Utility

• Dashboard gauges (measurements that 
leaders can manage to!)

• Metrics/reports to provide insight
• Awareness & Communication

– Roles & responsibilities
– Training requirements 
– Performance
– Document & record control
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Risk 
Prioritization
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Practice/
Aspect/
Impact

(by program)
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Practice/
Aspect/
Impact

(by location)
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Reports to Provide Insight
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Reports to 
Provide Insight
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Utility

• Dashboard gauges (measurements that 
leaders can manage to!)

• Risk metrics to provide insight
• Awareness & Communication

– Roles & responsibilities
– Training requirements 
– Performance
– Document & record control
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Organizations, Roles, Responsibilities
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Detailed 
Responsibilities 
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Environmental SOPs
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Training 
Requirements
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Performance
(Training Reports)
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Performance (Audits)
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Communication 
(CO’s Policy Statement, ESOP, Training)
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Communication 
(CO’s Policy Statement, 
ESOP, Training)
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Document and Record Control
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CY 08 Environmental Targets and Objectives
(Measurable Management )

• Objective 1:  10% improvement in overall training 
and auditing measures

• Objective 2:  10% reduction in overall risk measures
• Objective 3:  Sustaining & refinement of MCAS 

EMS methodology and system
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Exportability
• Database structure is established, so…

– Repopulate data tables
– Adjust coefficients accommodate management 

interests
– Design “perspectives” to suit requirements
– Be creative!
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Executive Order 13423
• Every element of EO 13423 is “EMS-able”
• 7 of 12 EO elements have quantitative goal
• Every element connected to diverse agents
• EMS can be an excellent means to establish 

awareness at upper management level
“What gets measured gets managed”



Questions

Contact Information:
Rob Rouse, URS Corporation

Rob_Rouse@urscorp.com
Office: 619-243-2882
Cell: 619-384-5702
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Methodology Testing

• Regression Analysis 
– Do the lines go the right way? That is, how good 

is the information?
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Risk vs. Probability R2 = 0.85

0

50

100

150

200

250

300

350

0 50 100 150 200 250

Probability

R
is

k



OFEE Federal & Environmental 
Symposium - West

18 June 2008

47

Risk vs. Consequence
R2 = 0.60
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Risk vs. Control
R2 = 0.08
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Methodology Testing

• Benchmark Analysis
– Does this method produce results that are 

intuitively correct?  That is, how good is the 
equation?

– Based on the notion that there is some “most 
likely” ordering of PAI at similar facilities
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Benchmark  Bases

Practice Aspect Cherry Point 
(No Scale)

MCAS Iwakani 
(Scale of 0 - 

763.34)

29 Palms 
(Scale of 1.27 - 

275.5)

MCB Quantico 
(Scale of 0.18 - 

128)

MCB Hawaii 
(Scale 0.16 - 

39.23)
Avg.

Aircraft Washing HW Gen RCRA 4 4 4 4 3 3.8
Aircraft Washing Waste Oil/POL Gen 4 4 4 4 3 3.8
Aircraft Washing Wastew ater Disch Industrial Waste 4 4 4 4 3 3.8
Aircraft Washing Spill OWS Backup/Bypass 4 4 4 4 2 3.6
Aircraft Equipment Maintenance - General HW Gen RCRA 4 3 4 2 4 3.4
Aircraft Equipment Maintenance - General Spill Chemical or HW 4 3 4 2 4 3.4

. . . . . . .

. . . . . . .

. . . . . . .
Aircraft Equipment Maintenance - General Waste Oil/POL Gen 4 3 4 2 4 3.4
Soil Excavation/Grading Stormw ater Disch Nonpoint 0 3 3 2 3 2.2
Used Oil/Antifreeze Accumulation Spill Fuels/POL 0 3 3 2 3 2.2
Paint Removal - Dry Abrasive Blasting HW Gen RCRA 0 3 2 2 3 2
Paint Removal - Chemical Stripping Air Emissions VOC 0 2 2 2 3 1.8
Paint Removal - Chemical Stripping HW Gen RCRA 0 2 2 2 3 1.8
Paint Removal - Chemical Stripping Spill Chemical or HW 0 2 2 2 3 1.8
Paint Removal - Chemical Stripping HM Use General 0 2 2 2 2 1.6
Excluded non-CPEN practice-aspects
Used upper 10% as H, bottom 10% as L, 
everything else w as M



OFEE Federal & Environmental 
Symposium - West

18 June 2008

51

Benchmark Analysis
Practice Aspect USMC Rank MCAS Rank Difference
Aircraft Equipment Maintenance - General HM Use General 11 2 9
Aircraft Equipment Maintenance - General HW Gen RCRA 6 3 3
Aircraft Equipment Maintenance - General HW Gen Universal Waste 12 4 8
Aircraft Equipment Maintenance - General Spill Chemical or HW 5 1 4
Aircraft Equipment Maintenance - General Waste Oil/POL Gen 7 8 1

. . . . .

. . . . .

. . . . .
Aircraft Helicopter Fueling/Defueling HW Gen RCRA 8 9 1
Aircraft Helicopter Fueling/Defueling Spill Fuels/POL 9 27 18
Portable Engine/Generator O&M Air Emissions Combustion 22 35 13
Soil Excavation/Grading Air Emissions Particulate 35 32 3
Soil Excavation/Grading Stormw ater Disch Nonpoint 43 29 14
Used Oil/Antifreeze Accumulation Spill Fuels/POL 44 16 28
Vehicle Refueling Air Emissions VOC 14 44 30
Vehicle Refueling Spill Fuels/POL 15 45 30

Average 13.4
Agreement 45.2%
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Qualitative to Quantitative



OFEE Federal & Environmental 
Symposium - West

18 June 2008

53


	EMS�at �Marine Corps Air Station �Camp Pendleton, CA
	Preliminaries
	Themes	
	MCAS EMS
	Environmental Management at �Marine Corps Bases and Stations
	Environmental Management System: �A Tool
	MCAS Camp Pendleton�EMS Project Philosophy
	MCAS Camp Pendleton�EMS Project
	How to Establish Feedback?
	Availability of Information 
	Information Management = EMS Database
	Deriving Risk
	Example: Risk Comparison
	Environmental Risk Logic
	Risk Equation
	MCAS Risk Values
	Assessing the Methodology
	Utility
	Measurements for Management 
	Measurements for Management 
	Measurements for Management 
	Measurements for Management 
	Utility
	Risk �Prioritization
	Practice/�Aspect/�Impact�(by location)
	Reports to Provide Insight
	Reports to Provide Insight
	Utility
	Organizations, Roles, Responsibilities
	Detailed Responsibilities 
	Environmental SOPs
	Training �Requirements
	Performance�(Training Reports)
	Performance (Audits)
	Communication �(CO’s Policy Statement, ESOP, Training)
	Communication �(CO’s Policy Statement, ESOP, Training)
	Document and Record Control �
	CY 08 Environmental Targets and Objectives�(Measurable Management )
	Exportability
	Executive Order 13423
	Questions
	Methodology Testing
	Methodology Testing
	Benchmark  Bases
	Benchmark Analysis
	Qualitative to Quantitative

