
SECTION 4.0 
 FIGURES  

  

rsteed
Typewritten Text
N40003.AR.001021
PUERTO RICO NA
5090.3a

rsteed
Typewritten Text

MMarrow
Typewritten Text

MMarrow
Typewritten Text

MMarrow
Typewritten Text

MMarrow
Typewritten Text



Figure 4-1:  Navy Ecological Risk Assessment Tiered Approach
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Tier 1. Screening Risk Assessment (SRA) : Identify pathways and compare 
exposure point concentrations to bench marks.

Step 1: Site visit; Pathway Identification/Problem Formulation;
Toxicity Evaluation

Step 2: Exposure Estimate; Risk Calculation (SMDP) 1

Proceed to Exit Criteria for SRA

Exit Criteria for the Screening Risk Assessment: Decision for exiting or continuing 
the ecological risk assessment.

1) Site passes screening risk assessment: A determination is made that the site poses 
acceptable risk and shall be closed out for ecological concerns.

2) Site fails screening risk assessment: The site must have both complete pathway and 
unacceptable risk.  As a result the site will either have an interim cleanup or moves to the 
second tier.

Tier 2. Baseline Ecological Risk Assessment (BERA): Detailed 
assessment of exposure and hazard to “assessment endpoints” 
(ecological qualities to be protected).  Develop site specific values that 
are protective of the environment.

Step 3a: Refinement of Conservative Exposure Assumptions2

(SRA)---- Proceed to Exit Criteria for Step 3a

Step 3b: Problem Formulation - Toxicity Evaluation;
Assessment Endpoints; Conceptual Model; 
Risk Hypothesis  (SMDP)

Step 4: Study Design/DQO  - Lines of Evidence; Measurement
Endpoints; Work Plan and Sampling & Analysis Plan (SMDP)

Step 5: Verification of Field Sampling Design (SMDP)

Step 6: Site Investigation and Data Analysis [SMDP]

Step 7: Risk Characterization

Proceed to Exit Criteria for BERA

Exit Criteria Step 3a Refinement

1) If re-evaluation of the conservative 
exposure assumptions (SRA) support an 
acceptable risk determination then the site 
exits the ecological risk assessment 
process.

2) If re-evaluation of the conservative 
exposure assumptions (SRA) do not 
support an acceptable risk determination 
then the site continues in the Baseline 
Ecological  Risk Assessment process.  
Proceed to Step 3b.

Exit Criteria Baseline Risk Assessment

1) If the site poses acceptable risk then no further evaluation and no remediation 
from an ecological perspective is warranted.

2) If the site poses unacceptable ecological risk and additional evaluation in the 
form of remedy development and evaluation is appropriate, proceed to third tier.

Tier 3. Evaluation of Remedial Alternative (RAGs C)

a. Develop site specific risk based cleanup values.

b. Qualitatively evaluate risk posed to the environment by implementation of each alternative (short 
term) impacts and estimate risk reduction provided by each (long-term) impacts; provide quantitative 
evaluation where appropriate.   Weigh alternative using the remaining CERCLA 9 Evaluation 
Criteria.  Plan for monitoring and site closeout.

Notes:  1) See USEPA’s 8 Step ERA Process for requirements for each Scientific Management Decision Point (SMDP).
2) Refinement includes but is not limited to background, bioavailability, detection frequency, etc.
3) Risk Management is incorporated throughout the tiered approach.   
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Figure 4-3
Roosevelt Roads Naval Air Station

Wetlands Delineation
North and East Sections

This certifies that this plat identifies potential
waters and wetlands regulated persuant to
Section 404 of the Clean Water Act.  Wetlands
were delineated in December, 1999 from 1993
color infrared and 1998 true color aerial photo-
graphy.

Data form locations
Roosevelt Roads

base boundary

Wetland boundaries

SWMU's

Source: Geo-Marine, Inc., 
September 6, 2000
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STATISTICAL ANALYSIS PROCESS
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FIGURE 4-14 
 

BOXPLOT COMPARISON OF SITE AND BACKGROUND SURFACE SOIL 
SWMU 45 – AREA OUTSIDE BUILDING 38 (THE FORMER POWER PLANT) 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT AND STEP 3A 
OF THE BASELINE ECOLOGICAL RISK ASSESSMENT 

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 
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FIGURE 4-15 
 

BOXPLOT COMPARISON OF SITE AND BACKGROUND SURFACE WATER 
SWMU 45 – AREA OUTSIDE BUILDING 38 (THE FORMER POWER PLANT) 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT AND STEP 3A 
OF THE BASELINE ECOLOGICAL RISK ASSESSMENT 

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 
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Notes: 

 
Surface Water Screening Value 
No screening value available for tin. 
 
 

 



FIGURE 4-16 
 

BOXPLOT COMPARISON OF SITE AND BACKGROUND SEDIMENT 
SWMU 45 – AREA OUTSIDE BUILDING 38 (THE FORMER POWER PLANT) 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT AND STEP 3A 
OF THE BASELINE ECOLOGICAL RISK ASSESSMENT 

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 
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FIGURE 4-16 
 

BOXPLOT COMPARISON OF SITE AND BACKGROUND SEDIMENT 
SWMU 45 – AREA OUTSIDE BUILDING 38 (THE FORMER POWER PLANT) 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT AND STEP 3A 
OF THE BASELINE ECOLOGICAL RISK ASSESSMENT 

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 
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Notes: 
 

Sediment Screening Value 
No screening value available for beryllium or thallium. 
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FIGURE 4-17
Geochemical Evalution of Copper in Embayment and Background Sediment

SWMU 45 - Area Outside Building 38 (The Former Power Plant)
Screening-Level Ecological Risk Assessment and Step 3A of the Baseline Ecological Risk Assessment
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FIGURE 4-18
Geochemical Evalution of Vanadium in Embayment and Background Sediment

SWMU 45 - Area Outside Building 38 (The Former Power Plant)
Screening-Level Ecological Risk Assessment and Step 3A of the Baseline Ecological Risk Assessment
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