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Figure4-1: Navy Ecological Risk Assessment Tiered Approach

Tier 1. Screening Risk Assessment (SRA): Identify pathways and compare

exposure point concentrations to bench marks.

Step 1: Site visit; Pathway |dentification/Problem Formulation;
> Toxicity Evaluation

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

Proceed to Exit Criteriafor SRA T

Exit Criteriafor 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) Sitefails screening risk assessment: The site must have both complete pathway and
unacceptable risk. Asaresult the site will either have an interim cleanup or moves to the

second tier.

Step 6: Site Investigation and Data Analysis [SMDP]
Step 7: Risk Characterization
Proceed to Exit Criteriafor BERA

Tier 2. Baseline Ecological Risk Assessment (BERA): Detailed Exit Criteria Step 3a Refinement
assessment of exposure and hazard to “ assessment endpoints’ 1) If re-evaluation of the conservative
(ecological qualitiesto be protected). Develop site specific values that -
are protective of the environment. exposure a;sumptl ons .(SR.A) support an
acceptable risk determination then the site
Step 3a: Refinement of Conservative Exposure Assumptions? | exitsthe ecological risk assessment
(SRA)---- Proceed to Exit Criteriafor Step 3a Process.
Step 3b: Problem Formulation - Toxicity Evaluation; 2) If re-evaluation of the conservative
= gm;gtthgip?s r&sb%mceptual Model; €| exposure assumptions (SRA) do not
g support an acceptable risk determination
8’_’ Step 4: Study Design/DQO - Lines of Evidence; Measurement then the site continues in the Baseline
= Endpoints; Work Plan and Sampling & Analysis Plan (SMDP) Ecological Risk Assessment process.
§ Step 5: Verification of Field Sampling Design (SMDP) Proceed to Step 3b.
7
&
o)
[0

H

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

Exit Criteria Basdline Risk Assessment

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 4-4
THE COWARDIN WETLAND CLASSIFICATION SYSTEM
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT
SWMU 45
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SYSTEM
SUBSYSTEM

CLASS

Subclass

SYSTEM
SUBSYSTEM

CLASS

Subclass

SYSTEM

CLASS

Subclass

M - MARINE E - ESTUARINE
T ' T T
1 - SUBTIDAL 2 -INTERTIDAL 1 - SUBTIDAL 2 - INTERTIDAL
T T T T T T T T T T T T T T T T T T T
RB - Rock UB - Uncon- AB - RF - OW - Open Water AB - RF - RS - Rocky US - Uncon- RB - Rock UB - Uncon- AB - RF - OW - Open Water AB - RF - SB - RS - US - Uncon- EM - SS - FO -
Bottom solidated Bottom Aquatic Bed Reef (unknown bottom) Aquatic Bed Reef Shore solidated Shore Bottom solidated Bottom Aquatic Bed Reef (unknown bottom) Aquatic Bed Reef Streambed Rocky Shore solidated Shore Emergent Scrub-Shrub Forested
1 Bedrock 1 Cobble - Gravel 1 Algal 1 Coral 1 Algal 1 Coral 1 Bedrock 1 Cobble - Gravel 1 Bedrock 1 Cobble - Gravel 1 Algal 2 Mollusk 1 Algal 2 Mollusk 1 Cobble - Gravel 1 Bedrock 1 Cobble - Gravel 1 Persistent 1 Broad-leaved Decid. 1 Broad-leaved Decid.
2 Rubble 2 Sand 3 Rooted Vasc 3 Worm 3 Rooted Vasc 3 Worm 2 Rubble 2 Sand 2 Rubble 2 Sand 3 Rooted Vasc 3 Worm 3 Rooted Vasc 3 Worm 2 Sand 2 Rubble 2 Sand 2 Nonpersistent 2 Needle-leaved Decid. 2 Needle-leaved Decid.
3 Mud 5 Unknown 5 Unknown 3 Mud 3 Mud 4 Floating Vasc 4 Floating Vasc 3 Mud 3 Mud 3 Broad-leaved Everg. 3 Broad-leaved Everg.
4 Organic 4 Organic 4 Organic 5 Unknown Submerg. 5 Unknown Submerg. 4 Organic 4 Organic 4 Needle-leaved Everg. 4 Needle-leaved Everg.
6 Unknown Surface 6 Unknown Surface 5 Dead 5 Dead 5 Dead
6 Deciduous 6 Deciduous
7 Evergreen 7 Evergreen
R - RIVERINE L - LACUSTRINE
T T T T T T T
1-TIDAL 2-LOWER PERENNIAL 3 - UPPER PERENNIAL 4 INTERMITTENT 5 - UNKNOWN PERENNIAL 1 - LIMNETIC 2 -LITTORAL
T T T T T T T T T
RB - UB - Uncon- SB - AB - RS - US - Uncon- OW - Open Water “EM - RB - Rock UB - Uncon- AB - OW - Open Water (unknown ~ RB - RS - Rocky UB - Uncon- AB - US- Uncon- EM - OW - Open Water
Rock solidated Bottom  Streambed Aquatic Bed Rocky Shore solidated Shore (unknown bottom) Emergent Bottom solidated Bottom Aquatic Bed bottorn) Rock Bottom Shore solidated Bottom  Aquatic Bed solidated Shore Emergent (unknown bottom)
1 Bedrock 1 Cobble - Gravel 1 Bedrock 1 Algal 1 Bedrock 1 Cobble - Gravel 2 Nonpersistent 1 Bedrock 1 Cobble - Gravel 1 Algal 1 Bedrock 1 Bedrock 1 Cobble - Gravel 1 Algal 1 Cobble - Gravel 2 Nonpersistent
2 Rubble 2 Sand 2 Rubble 2 Aquatic Moss 2 Rubble 2 Sand 2 Rubble 2 Sand 2 Aquatic Moss 2 Rubble 2 Rubble 2 Sand 2 Aquatic Moss 2 Sand
3 Mud 3 Cobble - Gravel 3 Rooted Vasc 3 Mud 3 Mud 3 Rooted Vasc 3 Mud 3 Rooted Vasc 3 Mud
4 Organic 4 Sand 4 Floating Vasc 4 Organic 4 Organic 4 Floating Vasc 4 Organic 4 Floating Vasc 4 Organic
5 Mud 5 Unknown Submerg. 5 Unknown Submery. 5 Unknown Submerg. 5 Vegetated
6 Organic 6 Unknown Surface 6 Unknown Surface 6 Unknown Surface
7 Vegetated
P - PALUSTRINE
T ' T T T T T T T MODIFIERS
RB - Rock UB - Uncon- AB - US - Uncon- ML - EM - SS - FO - OW - Open Water
Bottom solidated Bottom  Aquatic Bed solidated Shore Moss-Lichen Emergent Scrub-Shrub Forested
. ¢ (unknown bottom) WATER REGIME WATER CHEMISTRY SolL SPECIAL
1 Bedrock 1 Cobble - Gravel 1 Algal 1 Cobble - Gravel 1 Moss 1 Persistent 1 Broad-leaved Decid. 1 Broad-leaved Decid. Non-Tidal Tidal Coastal Halinity Inland Salinity pH (fresh water)
2 Rubble 2 Sand 2 Aquatic Moss 2 Sand 2 Lichen 2 Nonpersistent 2 Needle-leaved Decid. 2 Needle-leaved Decid. A Temp. Flooded H Permanently Flooded K Artificially Flooded ~ *S Temporary-Tidal 1 Hyperhaline 7 Hypersaline a Acid g Organic b Beaver
3 Mud 3 Rooted Vasc 3 Mud 3 Broad-leaved Everg. 3 Broad-leaved Everg. B Saturated J Intermittently Flooded L Subtidal *R Seasonal-Tidal 2 Euhaline 8 Eusaline t circumneutral n Mineral d partially drained/ditched
4 Organic 4 Floating Vasc 4 Organic 4 Needle-leaved Everg. 4 Needle-leaved Everg. C Seasonally Flooded K Artificially Flooded M Irregularly Flooded *T Semipermanent- Tidal 3 Mixohaline 9 Mixosaline i Alkaline f Farmed
5 Unknown Submerg. 5 Vegetated 5 Dead 5 Dead D Seasonally Flooded/ W Intermittently Flooded/ N Regularly Flooded *V Permanent-Tidal 4 Polyhaline 0 Fresh h Diked/Impounded
6 Unknown Sutface 6 Deciduous 6 Deciduous Well Drained Temporary P Irregularly Flooded U Unknown 5 Mesohaline r Artificial Substrate
7 Evergreen 7 Evergreen E Seasonally Flooded/ Y Saturated/Semipermanent/ 6 Oligohaline s Spoil
Saturated Seasonal 0 Fresh x Excavated
F Semipermanently Z Intermittently Exposed * These water regimes are only used in
Flooded Permanent tidally influenced, freshwater systems.
G Intermittently U Unknown
Exposed

SOURCE: UNITED STATES, FISH AND WILDLIFE SERVICE. CLASSIFICATION OF WETLANDS AND DEEPWATER HABITATS OF THE UNITED STATES, 1985
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\
. CAMP
Site 1D 45MW04 | . . MOSCRIP \
Sample ID 45MW04-00 hd
Sample Date 11/22/1996 \
f.nllpu )epih (ﬁ b S) 0.00-1.00 PY
RCRA Metals (mg/kg
Chromium, Total 19.5 . .
'P' L )
w
] ha
Site_ID 45MW02 |
Sample 1D 45MW02—00
Sample Dafe . ; 11/21/1996
Sample Depth (ft b 0.00—1.00 A
Sompl et e )\ fsp24 115813 o
Chromium, Total 23.2 11SB13 6\\5\ ©//
s ® & S@ 113812
Site 1D 45MW03 | X\ = .
Sample 1D 45/_MW(}3—CC . 11SB115 lf ® .
s Dat 11/21/1996 -t
Sample Depth (1T bgs) 0.00-1,00 ASMYOz. [ 15B1814 @ 17SB1 A 115825 .
E CRA yetalsT gnlm/kq . 7;:4 ASMWO 41 145807 L 3 & (
hromium, Tota R . - w
11SB02
COOLING WATER
INTAKE TUNNEL
. >
Site 1D Z5MW01] ) * <
ample ID 45MW01-00 -
ample Date 11/22/1996 o W 1
Sample Zspih( (ﬂ/t s) 0.00—-1.00 q .
RCRA Metals (mg/kg
. £OOLING WATER
Chromium, Total 746 RaaRGE ToNEL . ] \
0 . \
.
. \
[ )
[ )
[ )
" Ecological Soil Screening Criteria
/\ P = . RCRA Metals (ma/kq)
APPROXIMATE TUNNEL LOCATION Y g\ £ Chromium, Total 0.4
. /
DIRECT PUSH SOIL SAMPLE LOCATION (1997 RF1)
— SEDIMENT SAMPLE LOCATION (1997 RF?) FIGURE 4-7
@ - DIRECT PUSH SOIL AND GROUNDWATER ‘'SAMPLE LOCATION (1997 RFI) SURFACE SOIL DATA EXCEEDING SURFACE SOIL
= - HYDROPUNCH LOCATION (1996 RFI) 150 0 75 150 SCREENING VALUES-SWMU 45

— MONITOR WELL LOCATION (1996 RFI)
— SEDIMENT SAMPLE LOCATION (2003 ADDITIONAL DATA

COLLECTION INVESTIGATION)

— SURFACE WATER\SEDIMENT SAMPLE LOCATION (2003 ADDITIONAL DATA

COLLECTION INVESTIGATION)

1 inch = 150 ft.

NAVAL STATION ROOSEVELT ROADS
PUERTO RICO
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Site 1D 11SD10
s Sample 1D TTOWSW10
Sample Date 8/5/2003
Inorganics, Total (mg/kg)
Copper 0.0039 J
Site_ID 11SD13
Sample ID 110WSW13
Sample Date 8/6/2003
Inorganics, Total (mg/kq)
Copper 0.005 J
/
\
. CAMP
. . MOSCRIP \
[ )
. \
[ ]
M [ )
'P L )
w
s hs
. /
<O\ 118B24 ~ 11SB13
R o ©
11SB19 \5}7 //(g /1 g2
@ ( é . ®
11SBLZ5 ) ® .
45MW2 11SB18 ] FATSEONEN 1 1SB25 2
() L ® 135BI%A \
s 45Mw04 2 1148 D7 @ -, (
R @ e 113808
44/4, 5 P \
RIS 115302
45MWO 1 [ & . RTKE TONNEL
. N ® . .
] * 1
°
TOOLING WATER
[SCHARGE TUNNEL o .
] 0
U7 -
©
[ )
[ ]
[ )
" Ecological Surface Water Screening Criteria
PPROXIMATE TUNNEL LOCATION —~ // M\ £ ~ * gI:;;::\Ics (mga/kq) —
LEGEND
DIRECT PUSH SOIL SAMPLE LOCATION 1997 RFI —
SEDIMENT SAMPLE LOCATION ? ) FIGURE 4-8

DIRECT PUSH SOIL AND GROU DWATER SAMPLE LOCATION (1997 RFI)
HYDROPUNCH LOCATION (1996 RFI)
MONITOR WELL LOCATION (1996 RFI)

SEDIMENT SAMPLE LOCATION (2003 ADDITIONAL DATA
COLLECTION INVESTIGATION)

SURFACE WATER\SEDIMENT\ SAMPLE LOCATION (2003 ADDITIONAL DATA
TION

150

1 inch =

75

150 ft.

150

OPEN WATER MARINE SURFACE WATER DATA EXCEEDING
SURFACE WATER SCREENING VALUES-SWMU 45
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Site_ID 1SD03 | TR 755
e
|/ /Site ID 1SD06 | | Site.ID 1SD08 32232 :Juie 10/2 }?383_ Sample 1D TOWSD1 1

| —Site 1D 15002 | fte ID 1SD05 | ample ID 1SD06 | | Sample. ID 1SD08 Sample Depth (ff bgs) 0.00-3.00 Sample Date 8/6/2003
Sample ID 1SD02 | ample 1D 1SD05 ample Date 10/2/1997 Sample-Date 10/2/1997 Mﬁ(ﬂ_& Sample_Depth (ff bgs) 0.0 — 0.5
Sample.Dafe 10/2/1997 ample Date 10/2/1997 ample Depth (ft bgs) 0.00-3.00 Sample Depth \(ft bgs)0.00—3.00 Acetone 140 J Mk_(g}_g‘

Sample Depth (ft bgs) 0.00-3.00 ample Depth. (ft bgs) 0.00-3.00 |_Volatiles kg Volatiles Semi—Volafiles (ua/k Acetone 80 J
Voldtiles Volatlles” (ug/kg Acetone 55 J ™| Acetone 38 J Bis(2—Ethylhexyl)Phthalate 480 J Semi=Volafiles {ug/k
Acetone 28 J Acetone 63 J Semi—Volatiles \(ug/kg) Semi=Volatiles Di—n—Butylphthalate 190 J Bis(2—Ethylhexyl)Phthalate 300 J
Semi—Volatiles~(ug/kg) Semi—VYolatiles {ug/kg) Bis(2—Ethylhexyl)Phthalate 3704 Bis(2—Ethylhexyl)Phthalate 200 J PAHs (ug/kq) Di—n—Butylphthalate 170 J
Bis(Z—EththexyI;Phthalute 2604 Bisi2—Ethy|hexyI;Phthc|Iate 240 Di—n—Butylphthaldte 170 J | | Di—n—Butylphthalate 884 ‘Acenaphthylene 180 J PAHs (uq/kq)
Di—n—Butylphthalate 894y Di—r—Butylphthalate 1104 PAHs (ug/kq) PCBs (ug/k Anthracene 320 J 2—Methyinaphthalene 324
PAHs (ug/kq) PCBs~(ug/Kkg) Benzo(a)Anthracene 85J | [Aroclor—1260 Benzo(a)Anthracene 640 J Acenaphthene 220 J
Benzo(a)Pyrene 96 J Aroclor—1260 42 Benzo(a)PyreneZ 160 J Benzo(a)Pyrene 3.200 Anthracene 540 J
PCBs (ug/kg) ‘ﬂy%ne 130 J Benzo(b)Fluoranthene 5,000 Benzoéqunthracene 1,200 J
Araclor—1260 42 PCBs (ug/kq) Benzo(g,h,i)Perylene 1,800 Benzo(a)Pyrene 3204
. Aroclor—1260 62 Benzo k)FIuorcmthene 2,000 Chrysene 1,000 J
Site 1D 11SD16 ] . 4 y
Sample 1D TTOWSD1 € Chrysene 1,900 Fluoranthene 2,600 J
Samble Dale 8/5/2003 Dibenzo(a,h)Anthracene 580 J Fluorene 2204

—p_Sum le Depth (f bgs) 0.0 — 0.5 Fluoranthene 230 J Phenanthrene 2,400 J

—LVquﬁIes Indeno(1,2,3—cd)Pyrene 2,100 Pyrene 2,100J
Acetone 587 Phenanthrene 160 J | PCBs (ug/kg)

[_PAHs (ua/kq) Pyrene 370J Aroclor—1260 150
Acenaphthene 11J | PCBs (ug/kg)

Benzo(a)Anthracene 110 Aroclor—1260 46
Fluoranthene 210
Ehendnthrﬂ"e }gg Site_ID 115020 _|
PérBesne(u 7 Sample ID 110WSD20
Aroclor= 1260 257 Sample Dafe 8/6/2003
Sample Depth (ft bgs) 0.0 - 0.5
PCBs (ug/kg)
Aroclor—1260 244
Site _ID 11SD15
Sample 10 TTOWSD15 | Serple 0 TTowsb17 |
Sample Date 8/5/2003 Sample Date 8/6/2003

[__Sample Depth (ft bgs) 0.0 - 0.5 Sample Depth (ft_bgs 0.0 - 05
Volatiles k Volatiles (ug/kg
2—Hexanone 230 J Acetone 40 J
S | St
Acenaphthene 134 / gg:ngl?e D 1 1cv1/§g} 3] Aroclor—1260 24
(E;znryzsoe(:gAnthmcene ﬁg Sample Date : 8/6 /ZCTE_

Sample Depth(ft bgs) 0.0 — 0.5
Fluoranthene 230 Volatiles (ug/kq Site ID 1SD14 |
e & i s Camr i

PCBs (ug/k: amp e D J 3
PCBs (ug/kg) Aroclor—1260 22 J ple Depth (ft bgs) 0.0 - 0.5
Aroclor—1260 35J Voluﬂles ug/kg

Acetone 67J
Site 1D 115018 | Ste 105 oaenie
Sample 1D 110WSD18 | T 8572003
Sample Date 8/5/2003 . Sample Deplh T bas) 00 =05 Volatiles (ug/kq
Sample )egih {ff_bgs) 0.0 — 0.5 Voicilles Yoask 2 : = 7—Hexanone 795
Volatiles (ug/kg A° qiies Acetone X
Acetone 93J cetone 304 i— i
Semi—Volatiles (u:

[_PAHs (ug/kg) Bis(2—Ethylhexyl)Phthalate 182
E}l/jr:rr?enthene 1 gg Di—n—Butylphthalate 58
PCBs (ug/kg) Ste D 15509 D e 202
Araclor—1260 38 Site_ID 115D01 Sample 1D 15009 Acenaphthon 6.71

Site 1D 1SD02 | Sample ID {15801 Sample' Dafe 10/2/1997 Acenaphthylen 5.87
Sample 1D 15D04 | Sample Date 9/1971997 Site 1D 15007 Sample Depth (ff bgs) 0.00-3.00 Anthercers 6.9
Sample Dafe 10/2/1997 | Sample Depth (ft bas 0.00-300 Sample 1D 15007 Volatiles zf’azkés Benzo(a)Anthracene 74.8
Sample Depft/(ff bgs) 0.00-3.00 Volatiles (ug/k Sample Date 10/2/1997 Acetone A1) Benzo(a)Pyrene 88.8
Site 1D 115017 Volatiles Zfﬁrg‘k Acetone 974 Sample Depth (it bgs) 0.00-3.00 Semi—Voldtiles (ug/kg) Benzolb Fmomnthene 1,800
Sample 1D 110WSD17 Acetone o] VSR PAHs (ug/kg) Volatiles (u'q7kq5 Bis(2—Ethylnexyl)Rhthalate 590 J Benzolg/hi YPerylene 670
Sample Date 8/5/2003 Semi—Yolatiles (ua/Zk Acenaphthylene 81J Acetone 304J Di—n—Butylphthalate 1204 Benzo E) Fldoranthene 1,800
Sample Depth (ff_bgs) 0.0 - 0.5 Bis(2 ZEthylhe®y)Phthdlate 2804 Anthracene 98, Semi-Volafiles (ug/k PAHs (ug/kg) Chrysene 108
Volatiles (ug/k Di—r<Butylphthalate 99 Benzo(a)Anthracene 190J Bis(2—=Ethylhexyl) Phthalate 700 J Anthracene 96 J Dibenzo%:,h)Anthmcene 6.22
Acetone 42J PAHs” (ug/ka) Benzo(a)Pyrene 1,300 Di—n—Butylphthalate 460 J Benzo(a)Anthracene 3104 Fluoranthene 113
PAHs (ug/kq) Benzo(a)Anthracene 180 J Benzo(b)Fluoranthene 2,000 PAHs (ug/kg) Benzo(a)Pyrene 360 J Fluorene 21.2
Acenaphthene 11J BenzoEugPyrene 220 J Benzo(gh,i)Perylene 690 Benzo(a)Anthracene 93 J Chrysene 390 J Indeno(1,2,3—cd)Pyrene 600
Benzo(a)Anthracene 110 Chrysene i, 210J Chrysene 610 Benzo(a)Pyrene 120 J Dibenzo(a,h)Anthracene 754 Phenanthrene 86.7
Fluoranthene 190 Fluoranthene W\ 3304 Dibenzo(a,h)Anthracene 200 Fluoranthene 180 J Fluoranthene 680 J Pyrene 153
Phenanthrene 140 Phenanthiréne 200 J Indeno(1,2,5—cd)Pyrene 740 Phenanthrene 1404 Phenanthrene 470 J PCBs (ug/kq)
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— DIRECT PUSH SOIL SAMPLE LOCATION ?1997 RFI) FIGURE 4-9
— SEDIMENT SAMPLE LOCATION %997
— DIRECT PUSH SOIL AND GROUNDWATER SAMPLE LOCATION (1997 RFI) OPEN WATER MARINE SEDIMENT ORGANIC DATA EXCEEDING
HYDROPUNCH LOCATION (1996 RFI) 150 0 75 150 SEDIMENT SCREENING VALUES-SWMU 45
— MONITOR WELL LOCATION (1996 RFI) _
— SEDIMENT SAMPLE LOCATION (2003 ADDITIONAL DATA 1 inch = 150 it.
COLLECTION INVESTIGATION NAVAL STATION ROOSEVELT ROADS
— SURFACE WATER\ SEDIMENT SAMPLE LOCATION (2003 ADDITIONAL DATA PUERTO RICO
COLLECTION INVESTIGATION)
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— SEDIMENT SAMPLE LOCATION %997 ? FIGURE 4-10
- DIRECT PUSH SOIL AND GROUNDWATER SAMPLE LOCATION (1997 RFI) OPEN WATER MARINE SEDIMENT INORGANICS DATA EXCEEDING
— HYDROPUNCH LOCATION (1996 RFI) 150 0 75 150 SEDIMENT SCREENING VALUES-SWMU 45
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FIGURE 4-10a

STATISTICAL ANALYSIS PROCESS

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Revised: September 22, 2004

Descriptive Statistics and Assumption Checking Statistical Testing Determination of Significance
Right-Tail Tests
Step 1
Identify Data Gaps, o .Perform
Evaluate Non-detects Are There at NO i Slippage Test Evaluate the Power
Summarize Descriptive Statistics Least 10 Samples —— of Statistical Tests,
in Each Dataset? YES Perform Quantile and and the Spatial
> . Distribution and
NO > Slippage Test Magnitude of
Is the Background Detections
Step 2 Step 3 » Dataset 100% YES ! o Do Not Perform Right-Tail
Non-detects? o Tests 4
Is There Onl Proportional Tests
my Are There YES Are any Site op
One Detection —> >50% Values > L ¢ YES Perform Two-Sample
Limit and Are There NO o _|—> alues > Larges L Test of P . NO
<15% Non-detects? Non-detects? Background est of Proportions Stend
. NO Non-detect Value? P~ 3 Do the Statistical
YES Tests Agree?
NO Do Not Perform YES
» . . .
. Proportional Statistics
Do Datasets Have Tests of the Mean
N ) Is There NO v
ormal or1 > More Than 1 Are There NO Perform Wilcoxon
I.‘Og.n orma NO Detection Limit? > >40% > Rank Sum Test Is There a
Distributions? Non-detects? Slgfl;lﬁcant
Difference <+
YES YES YES Between Datasets?
Perform
> Gehan Test
Replace Non-detects NO | YBS
With % Are Variances _ NO
Detection Limit Equal? | - Perform
YES » Satterthwaite’s T-test
Analyte Analyte
Co%mtlguns Concentrations are
Perfi are Statistica’ly  plevated Above
~ ertorm Equivalent to Background
” Student’s T-test Background

Figure Adapted from NFESC, 1998
T-tests performed on log-transformed data if datasets have lognormal distributions.
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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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—  SurfaceWater Screening Vaue
No screening value available for tin.
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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

Arsnic Coppe
100+ 100+
2 ] g ] i
= =
= T = T —t
£ £
c c
8 104 8 104
B ] = E
P o L
Q Q
o 4 o 4
S = S ==
1 T T | 1 T T |
Background SWMU 45 Background SWMU 45
Cadmium Mercury
105 15
] (All ND) ] ©11-SD01
2 ©110WSD18 2
= 14 = 14
£ 3 = E 3 ©110WSD15
5 ] (Al ND) T 5 ]
o - o ]
£ 2 8110WSD17
8 14 8 014 110WSD16
c - c 3
8 ] = g E 110WSD14
- - e —
.01 . . . .001 r y !
Background SWMU 45 Background SWMU 45
Cobet Thellium
- (Foocweb COPC Only)
1003 10
G =) ]
3 104 3 13 ©BGOWSD03
S ] £ 3
S ] 5 1 T
8 ] S ]
‘S‘ =
2 14 § 14
3 c -
8 ; %‘ 8 E
.1 T T 1 .01 T T 1
Background SWMU 45 Background SWMU 45

K:\_CH2M Hill CLEAN INCTO271 (100309)\SWMU 45 ERA\Figure4-16 45sd stats box plots.doc Page 1 of 2



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 Vaue
No screening value available for beryllium or thallium.
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Zinc/Chromium (mg/kg)
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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 4-17
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Zinc/Chromium (mg/kg)

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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