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1.0 Site and Project Introduction

AGVIQ-CH2M HILL Joint Venture III (AGVIQ-CH2M HILL) was contracted by the
Department of the Navy, Naval Facilities Engineering Command Southeast (NAVFAC SE),
under Contract No. N62470-08-D-1006, Task Order JM04, to implement corrective measures
at Solid Waste Management Units (SWMU) 7 and 8 located at the Tow Way Fuel Farm
(TWEFF), Naval Activity Puerto Rico (NAPR), Ceiba, Puerto Rico. This Corrective Measures
Study (CMS) Addendum describes the soil sampling procedures and results of the soil
delineation activities performed between January 22, 2009, and July 15, 2009. Sampling was
performed in three areas of the site where the polynuclear aromatic hydrocarbon (PAH)
compounds benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, indeno(1,2,3-
cd)pyrene, and the element arsenic exceeded the corrective action objectives (CAOs)
established in the CMS prepared by Baker Environmental, Inc. (Baker) in November 2005.
Excavation of the upper 2-feet of soil was proposed in the CMS to remove the contamination
from three areas of concern. The U.S. Environmental Protection Agency (EPA) approved the
CMS for implementation in February 2006.

The objectives of the sampling were to:

e Refine the limits of excavation because the three areas of concern as presented in the
CMS were based on the extrapolation of a limited set of soil analytical data.

e Determine the current concentrations of the PAH compounds benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene in the upper 2 feet of soil
because the possibility exists that concentrations may have decreased through biological
degradation and are now below the applicable CAOs.

e Determine if arsenic concentrations in the upper 2 feet of soil fall within the range of
background concentrations for the island of Puerto Rico, and/or are present at
concentrations that are statistically below the CAO. If so, the area of arsenic
contamination requiring excavation may be smaller in size or may not be required.

In order to meet these objectives, the following tasks were performed:

e Marked the locations of the soil delineation sampling points by establishing grids over
the three areas of concern targeted for excavation in the CMS.

e Collected soil samples from the upper 2-feet of soil using a direct push technology (DPT)
drill rig. In areas were a DPT drill rig could not be used due to steep changes in
topography or because of physical obstructions, samples were collected using a hand
auger.

e Submitted soil samples from 18 borings for the analysis of the PAH compounds
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene
using EPA Method 8270C.

e Submitted soil samples from 72 borings for the analysis of arsenic using EPA
Method 6010B.
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¢ Grouted the holes upon completion.

e Retained the services of a professionally licensed land surveyor to survey the horizontal
locations and vertical elevations of the boreholes relative to previously established
benchmarks.

The CMS Addendum is organized as follows:

e Site and Project Introduction

e Summary of Field Investigation Procedures
e Discussion of Results

e Conclusions and Recommendations

1.1 Site Description and Project Background

NAPR occupies over 8,600 acres at the northeastern most portion of Puerto Rico along the
Vieques Passage (Figure 1-1). The northern entrance to NAPR is about 35 miles east, along
the coastal road (Route 3), from San Juan. The facility was commissioned in 1943 as a Naval
Operations Base, but was re-designated a Naval Station in 1957.

The TWFF is located on a hillside along Forrestal Drive north of Ensenada Honda

(Figure 1-2). The final CMS Report, prepared by Baker in November 2005, presented CAOs
and remedial approaches to address cleanup of soil and groundwater at multiple SWMUs
across the NAPR, including SWMU 7/8. The EPA approved the CMS for implementation in
February 2006.

The regulatory-approved remedial action to address soil contamination at SWMU 7/8
includes the excavation of the upper 2-feet of soil in three areas of concern where the PAH
compounds benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, indeno(1,2,3-
cd)pyrene, and arsenic exceeded their respective CAOs. The CAOs for the contaminants of
concern are presented in Table 1-1. Baker developed the CAOs using an industrial
classification risk-exposure scenario involving construction worker contact with surface and
subsurface soil.

Figures 1-3 through 1-7 illustrate areas where Baker determined arsenic, benzo(a)-
anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene) exceeded
the CAOs. These figures were obtained from the EPA-approved CMS. The data presented in
the CMS indicated that the vertical extent soil contamination above the CAOs was limited to
the upper 2 feet of soil. Using the Natural Neighbor interpolation approach of the computer
model GMS v5.1, Baker estimated the areal extent of contamination requiring excavation
through the extrapolation of a limited set of soil analytical data. The three areas of concern
requiring excavation based on Baker’s modeling effort are shown on Figure 1-8.

Because the areas requiring excavation were based on modeling results, AGVIQ-

CH2M HILL prepared a Uniform Federal Policy-Sampling and Analysis Plan (UFP-SAP)
and Work Plan to perform a pre-excavation delineation of SWMU 7/8 to verify the limits of
excavation described in the CMS, and to determine if arsenic is naturally occurring or is a
result of past practices used by the Navy. The UFP-SAP and Work Plan were submitted to
the Navy during the first quarter of 2009 and approved for implementation in April 2009.
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TABLE 1-1

Soil CAOs
Maximum Observed Surface Subsurface Total Soil
Chemical Concentration Soil CAO* Soil CAO* CAO**

Arsenic 34 2.65 NA NA
Benzo(a)anthracene 6J 2.9 NA 73
Benzo(a)pyrene 23J 29 7.3 7.3
Benzo(b)fluoranthene 5.9J 2.9 NA 73
Indeno(1,2,3-cd)pyrene 5.3J 29 NA 73

CAO Corrective Action Objective

* Based on industrial worker protection

* Based on construction worker protection

J Estimated

NA Not Applicable

All values reported in milligrams per kilogram (mg/kg).
Surface Soil — 0 to 2 feet

Subsurface Soil — 0 to 10 feet

1.2 Justification and Rationale for Pre-excavation Delineation

Activities

The CMS recommended excavation to remove contaminants in the upper 2 feet of soil.
However, the size of the three excavation areas were calculated by Baker using a computer
model, and the data used in the model were collected prior to 2005. Therefore, it is likely
that the excavation areas will differ in size and/or shape than those depicted in the CMS.
Therefore, AGVIQ-CH2M HILL recommended the collection of additional soil samples in
the three excavation areas to verify the horizontal extent of contamination prior to

mobilizing excavation equipment to the field.
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2.0 Summary of Field Investigation Procedures

This section describes the work procedures that were used between January 22, 2009, and
July 15, 2009 to verify the limits of excavation.

2.1 Pre-excavation Sample Grid

On January 22 and 23, 2009, AGVIQ-CH2M HILL personnel marked the locations of the
sampling grids over the three areas of concern identified in the CMS. A grid spacing of

50 feet was used, and was developed following the EPA’s publication entitled, Preparation of
Soil Sampling Protocols: Sampling Techniques and Strategies (EPA, 1992). The grid was laid out
using a Topcon® transit and engineers tape. During the fieldwork, AGVIQ-CH2M HILL
personnel attempted to install the sampling points in the locations as presented in the UFP-
SAP and Work Plan(see Figure 2-1). However, due to the presence of obstructions (tanks
and piping) and variations in topography (steep hillsides), several of the sampling locations
had to be either moved or omitted. The actual sample locations are depicted on Figure 2-2.

2.2 Pre-Excavation Soil Sampling Procedures

Soil sampling activities were conducted between June 1 and 4, 2009. The work was
performed in accordance with the Navy approved UFP-SAP and Work Plan. Prior to
beginning any intrusive work, each borehole was cleared for underground utility
obstructions by One Vision, Inc. of Kennesaw, Georgia.

In areas accessible by vehicle, a truck-mounted DPT rig was used to collect continuous soil
samples from the upper 2-feet of soil (0 to 2 feet below ground surface [bgs]). A hand auger
was used to collect soil samples from the upper 2 feet of soil in areas that could not be
accessed by the drill rig. The DPT and hand auger work was performed by
GeoEnvironTech, Inc. of Guaynabo, Puerto Rico. The DPT work was performed using a
5410 model Geoprobe® drill rig. Upon retrieval of each soil sample, the AGVIQ-CH2M HILL
geologist visually inspected the sample and described the lithology encountered. Lithologic
information for each sample point is summarized on Table 2-1. The soil was homogenized
by placing the soil in a stainless steel bowl and mixing the soil using a stainless steel spoon.
The homogenized soil was transferred to 4-ounce glass jars provided by the laboratory for
chemical analysis. All samples were analyzed for arsenic using EPA Method 6010B, and
select samples were analyzed for benzo(a)anthracene, benzo(a)pyrene, benzo(b)-
fluoranthene, and indeno(1,2,3-cd)pyrene using EPA Method 8270C. The analyses
performed at each sample location are shown on Figure 2-2 and test results are included in
Table 2-1. As illustrated on Figure 2-2, samples from locations A24 and B7 were not
analyzed for PAHs due to the observed presence of asphalt in the soil, which is a common
source of PAH compounds. Therefore, the samples from locations A24 and B7 were only
analyzed for arsenic.
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The samples were labeled using the alphanumeric coordinate system depicted on Figure 2-2.
Sample nomenclature consisted of the task order number, the alphanumeric coordinate,
sample depth, and sampling date. For example, a sample was collected at location B10 on
June 4, 2009; therefore, the sample identification (ID) is JM04-B10(2.0)-060409.

The soil samples were logged, stored in 4-ounce glass jars, wrapped in bubble wrap, double-
sealed in Ziploc® bags, and packed on ice for shipment to Empirical Laboratories, Inc.,
located in Nashville, Tennessee, following standard chain-of-custody procedures.
Laboratory data sheets and chain-of-custody records are included in Appendix A.

A total of 72 soil samples were collected during the pre-excavation delineation sampling
event. For quality assurance/quality control (QA/QC) purposes, 15 additional samples
were submitted for QA /QC analysis. These samples included 3 matrix spike/matrix spike
duplicates (MS/MSDs), 7 duplicate samples, and 5 equipment blanks.

2.3 Borehole Abandonment

Upon completion of the work, the DPT and hand auger boreholes were filled with a
Portland cement/ grout slurry containing 3 to 5 percent bentonite.

2.4 Surveying

Following the completion of sampling activities, each sample location was surveyed
(horizontal location and vertical elevation) by Pedro ]. Davila Colon of PJDC, Inc., a Puerto
Rico licensed land surveyor. The surveying work was performed between July 2, 2009, and
July 15, 2009. Locations were surveyed relative to previously established benchmarks.
Coordinate data for each sampling location are presented on Table 2-1.
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Table 21

Pre-Excavation Soil Delineation Sample Surmmary at SWMU 7/8 (June 2009)

Roosevelt Roads Naval Station, Puerio Rico

Sample Date Station ID Coordinates -Ievation Sample ID Sample Guality Control U-SCS Description Proximity to Other notes
method existing
Asphalt
Easting Northing feet NGVD 29
532000 A1 7829655 280 147022 775 74 00 JMO4-AT(2 0}060309 Hard Aliger N oL Silty Clay with cobbles, cobbles are angular gabbro, firm, moderate moist at top to low L3 Sample collected with hand auger due to accessibility
moisture near bottom, brown, (10VR 4/3) issues
B/3/20089 A2 782312.690 147036.239 69.70 JMO4-AZ(2.0)-060308 Hand Auger — oL Silty Clay, Organic, low to medium plasticity, very stiff, moderate moist, brown (5YR 4/2) =30 —
- A2 A
- Ad -—- - - MNA - - - - --- -
- AS - - - MNA -— — - - - —
; Sample collected with hand auger due to accessibility
8/3/2009 AB 782222222 146961.035 71.71 JM04-AB(2 0)-080208 Hand Auger cL Silty Clay, angular cobbles, firm, Brown (10YR 4/4) =30 ——
~509 o g
522000 AT 782268.962 146973.733 66.05 IMI04-AT(2 0)-080200 Herid: Aliger . oL Silty Clay, ~20% angular cobbles, 30% silt, 50% clays, moderate moisture, lowi to Sa0 Sample collected with hand auger due to accessibility
moderate plasticity, dark brown {(10YR 3/2) issues
. . . . X o
£/3/2000 s 782316.551 146986.591 62.67 IMI0A-AB(2 0)-060300 Hiand. Aliger Field Duplicate OH Silty Clay, high plasticity, moderate moisture, ~80% Clay, trace angular cobbles, very “30 Sample collected with hand auger due to accessibility
stiff, brown (10YR 4/2) issues.
Silty Clay with cobbles, ~50% angular gravel and cobble, soil is silty clay ~40 silt,
6/4/2009 A3 782365.126 146999 .485 63.70 JrA04-AS(2.0)-060409 DPT — CLf GWY moderate moisture, low to moderate plasticity, moderate cohesion, light to dark brown =30 =
(10YR 5/4)
Bi4/2009 A10 782411.978 147010.776 69.86 IMO4-A10(2 0)-060408 Hand Auger WSSO aL Silty Clay, moderate plasticity, high moisture, angular cobbles, no odor, trace asphalt Cag Sample contained asphalt debris but was‘not ariginally
debris brown {(10YR 4/2) scoped to be sampled for PAH's
~E0Y
532009 A1 782461 168 147011.818 69.70 IMO4-A11(2 0)-080308 Hanid: Aliger . oL Silty Clay, ~50% clay, little sands, angular cobbles, wet at top, dry near bottom, thin SWW “ag Sample collected with hand auger due to accessibility
layer near bottom, dark browin {10YR 4/2) issues
" " Sample collected with hand auger due to accessibility
8/2/2000 A12 782496.254  147020.861 68.25 JM04-A12a(2 01060309 | Hand Auger CH (el litISilk el ahG LA Eabble: "niodelingiclay gleyed Calomvattiied mbiiiing, 230" issues. Sample was moved 10 feet southeast due to
maoderate moisture, high plasticity, strong cohesion, stiff, gray-brown (10Y 8/3)
accessibility issues
- A13 - - - MNA -— — - - - —
532000 A4 7685504 445 146911 443 59.05 JMO4_A14({2 0060308 Harid Aliger MEMSD oL Silty Clay with cobbles, ~30% silt, 50% clay, moderate to low moisture, low plasticity, L3 Sample collected with hand auger due to accessibility
dark brown [(10YR 4/3) issUes
81212009 o 782270.728 146924 789 55.66 IMO4-AT5(2 0)-080208 DET . CLS G Silty Clay with cobbles, ~70% clay, cobbles are angular, low moisture, lowi plasticity, “ag i
wvery stiff, brown (10VR 4/4)
— 409
8/2/2009 AlE 782318.965  146937.109 56.86 IMO4-A16(2 0)-060200 DPT Field Duplicate swi Sty SandiSandy Sit Sandis fine to very ?g\frgz?ra'”ed‘ 40% cobbles, angular. dry, »30
Silty Clay with sand and cobbles, low cohesion, high plasticity, organic, fine sands
B/4/2009 A1T 782366.883 146949.807 60.17 JM04-A17(2.0)-080403 DPT - aH ~15%, trace angular cobbles, ~45% clay, ~40% silts, moderate moisture dark brown =30 L2
(10YR 2/2)
5142000 A18 762415.376 146961 725 65.05 JMO4_A18(2 0060408 oPT . cH Clay, fews angular cobbles, high plasticity, moderate moisture, ~40% silts, moderate L3 .
cohesion, brown (107 R 4/3)
~359
8412009 Al 782464 473 146974 .042 68.67 IMO4-A19(2 0)-080408 DET . oL Silty Clay, ~35% silt, good cohesion, low plasticity, moderate to low moisture, gray and “ag i
browin (5¥R B/2)
522000 A20 782512.975 146986.978 70.75 IMO4-AZ0(2 01-080309 DET . oL Silty Clay, low to moderate plasticity, one 2" thick zone of CH near 2' bgs, medium stiff, Sa0 i
moderate moist, ~35% silt, some organic material, brown {(10YVR 3/4)
- AZ1 -—- - - MNA - - - - --- -
6212009 A22 782226.363  146862.636 50.81 IMO4-A22(2 0)-060203 OPT Field Duplicate ML Claysy=andy st Johmolstara; 'O"‘érz‘ffn“(cg\\fé;j;e angulargravel itieiorganicictay, ~a0
. " This sample was closely examined toverify there was
8212009 A23 782275211 146874 895 5182 JMD4-AZ3(2 01060209 DFT i St Clay-with giavslianticabbles: diy- Rasfo 6dor containssums hlsckispecks" 110y ~ag no asphalt in the sample, the "black specks” were tiny

3/2)

chips of gabbro
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Fable 21
2re-Excavation Soil Delineation Sample Summary at SWMU 7/8 (June 2009}
Roosevelt Roads Naval Station, Puerto Rico

Sample Date Station E) Coordinates Eevation Sample E) Sample Quality Control USCSs Description Proximity to Other notes
method existing
Asphalt
Easting Northing feet NGVD 29
622000 A24 782322 614 146867 774 5423 JMO4-A24(2.0)-060209 oPT cL Silty Clay with cobbles, very stiff, low moisture, trace odor, contains asphalt fragments, 30 Mo PAH sample taken due to the presence of asphalt in
brown (5Y 4/2) the sample collected
61412000 A5 782371032  146899.353 58.73 JMO4-A25(2 0)-080400 oPT Field Duplicate oL Sity Clay, lite angular very coarsa sand, gravel, and cobbls, law plastictty, good =30
cohesion, moderate moisture, abundant organics, brown (10YR 4/3)
£13/2009 26 782419115 146911.606 63.56 JMO4-AZ6(2.0)-060309 DPT CH Silty Clay, figh to maderets p‘as“c‘%gﬂ\fge;fj)e MOISHUrS, mediU Stff, dark brown =30
63/2009 A27 782468.611 146924622 67.13 JM04-A27(2.00-060309 DPT CH Clay, high plasticity, fitle sit, mOderatﬁ B”f;tg';j)‘ frace very course sands, light brown =30
61919000 A% 782229 996 146812.279 46.58 JMO4-A28(2 0)-080200 OeT ML Sandy Silt wiith cobbles, low moisture, angular cobbles, little sand, some clays, dark Sag
brown (5Y 4/3)
6/2f2009 A29 782278.144 146824 .565 50.02 JMO4-A29(2 0)-060209 DPT ML Gravelly Clayey Silt, dry, low plasticity, very stiff, little organic clay, brown (5Y 4/4) =30'
622000 A30 782325.983 146837821 5294 JMO4-A30(2.0)-060209 oPT cL Silty Clay, Stiff, with gravel, low moisture, angular cobble and gravel, little sand, light 30
brown (10YR 4/3)
~a0y
61919000 A% 782374 454 146850432 5667 JMO4-A31(2 0)-080200 OeT ML Clayey Silt, low plasticity, ~30% clays, some angular cobbles, little fine to course sands, Sag
moderate moisture, brown (5 7/3)
Clay, little silt, no sands, wery stiff, low plasticity, low moisture, trace gray lamination, .
G/2/2009 A2 782422.594 146861.752 60.78 JW04-A32(2 0)-060209 DPT CL . =30
reddish brown (SYR 4/6)
622000 A33 782233.911 146763.622 44 48 JMO4-A33(2.0)-080209 oPT ML Sandy Silt, Stiff, little sand, some clays, low plasticity, low moisture, few angular 30
cobbles, dark brown (5Y 4/3)
Sandy Silt with lean clay lense and cobbles, low to moderate moisture, clay has .
G/2/2009 A4 782282.361 146775.153 48.38 JW04-A34(2 0)-060209 DPT WL moderate plasticity cobbles are angular, sand is ~20%, dark brown (5v 3/2) =30
- 509
/219000 A%5 782330677 146786.999 50 54 JMO4 A35a(2.0)- 060209 OPT cL Silty Clay with cobbles, wery stiff, cobbles are angular ~ 50% cobbles, low moisture, soil S0 Sample location moved 5 feet to the north to allow for
is dark brown (5Y 4f2) utilties, first attempt vielded no return.
: o
622009 A36 782376.892  146800.395 60.10 JM04-A36(2.00-060209 DPT oL Silty Clay, Stiff, ~35% sl litle sand, ”fg\f jf”;)’“‘ar cobbles, low moisture, dark brown =30
6/2/2009 237 782232443 146714574 42.86 JMO4-ABT(2 0)-080200 oPT MLS G Siitwith cobblas and gravel, angular, ‘gf(g?g‘ftwe- Someorganic:clays danobronn =30
- A28 NA
6/2/2009 A9 762333512 146738.135 5743 JMO4-A38(2.0)-060209 DPT ML GYW  Cobbly Silt, ~70% cobbles, sandy silt matrix, Ittle organic clay, dry, dark brown (5Y 4(2) =30 Sample moved 5 nchies ‘a’vnees:ngfeto no recovety on first
61919000 A0 782380125 146750.176 6520 JMO4-A40(2 0)-080200 Hand Auger LS GV Sandy Silt with cobbles, some clays, low r;%\sture‘ angular cobbles, dark brown 10YR Sag Sample collected with hisgjeasuger due to accessibility
/212000 Ad1 782382410 146700.951 71.30 JMO4 A4 (2.0)-060209 Hand Auger MEMSD CLfGW Silty Clay with cobbles, Moderate moisture, low to moderate plasticity, angular cobbles, a0 Sample collected with hand augesr due to accessibility
brown (10YR 4/3) issues
a Ad42 A
- Ad3 MNA -
a A4 MA
a A4S A
6415000 B1 781908 036 146811 458 55 013 JMO4BA(2 0)-060409 OeT ML Sandy Silt, little clay, sand is fine to coarse grained, low moisture to dry, few angular Sag
cobbles, loose, light brown (5Y 6/3)
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Table 21
Pre-Excavation Soil Delineation Sample Summary at SWMU 7/8 (June 2009)
Rooseveit Roads Naval Station, Puerto Rico

CORRECTIVE MEASURES STUDY ADDENDUM, SWMUS 7 AND 8 - REVISED SOIL REMEDY
TOW WAY FUEL FARM AREA, NAVAL ACTIVITY PUERTO RICO

REVISION 0

FEBRUARY 2010

=
Elevation

Sample Date Station ID Coordinates Sample D Sample Quality Control uscs Description Proximity to Other notes
method existing
Asphalt
Easting Northing feet NGVD 29
Clayey Silt with cobbles, moderate moisture, low plasticity, low cohesion, little fine 1
B/4¢2009 B2 782042 100 148795 968 5038 JMO4-B2{2 0)-060409 DPT ML sands, ~35% angular gravel and cobble, Brown 10YR 514 =30 -
6412009 Ba 782086.507 146779.982 43.70 JMO4-E3(2.0}- 060409 Hand Auger Fisld Duplicate cL Silty Clay with sand, low cohesion, moderate moisture, low plasticity, sand is fine to very a0 Sample collected with hand auger due to accessibility
coarse grained, angular, abundant gravel, dark brown (10YR 3/2) issues.
Silty Sand with little clay, silt and clay are in zones with coarse angular sands, sand
6/4/2009 B4 781930.684 146775.891 55.54 JMD4-B4({2 0)-060409 DFT SM throughout is fine to very coarse grained, trace angular cobbles, dry, loose, light brown =30 —
(5Y 7/8)
; AR o i 5
642009 g5 781977.762 146761.991 5203 JMO4-B5(2.0}- 060409 oPT ML Sandy Silt, little clay, sand is fine grained to cobble, angular, ~40% sand, 50% silt, 10% a0 .
clay, low plasticity, dry, brown (5Y 474}
Silty Clay top 4", organic, little sand, trace cobhble,
6/4/2009 B& 782025433 146749.192 46.70 JMD4-BB(2 03060409 DFT Field Duplicate OH! SWY Sand bottom 20", fine to very coarse grained with trace angular cobble and trace fines, =30 —
dry, brown {(5Y B/3)
Silty Clay with sand and cobbles, sand is fine to very coarse, cobbles are angular, o T e e R
6/4/2009 BY 782072.620 146738.431 41.37 JMO4-BT(2.0)-060403 Hand Auger CL moderate moisture, 3 small specs of asphaltitar |ocated within the sample. dark brown =30 F P
(5Y 7/3) of Asphalt debris
759
Bi4/2009 Be 781913.149  146729.521 53.02 IMO4-BS(2 01-060409 DT St Gy o'y Sandwi cobbles, sample s - 75% cobbles, anguler, race clays @s matixinvery . ooy
coarse sand (like a saprolite), dry, loose, light brown (5Y 7/4)
6442008 Bo 781960.779  146718.079 5375 JM04-B8(2.0-060409 OPT MLY S Sandy Silt- Silty Sand, trace clays, sbuncant angular gravel and cobble, dry, loase, 21" north
light brown (9Y 7/3)
R —509
8142009 B10 782009.902  146707.200 5451 IMOA-BA0(2.0)-060409 OPT MSMSD My oandy Sit- Sity Sand, wit CODD‘E’SEZ'E””'?;;( 75,2)*' cobbles, law moisture, laose, gt o oy
6/4/2009 B11 782058.597 146695.129 55.62 JWM04-B11({2.0)-060409 DFET ML Sandy Silt with Cobbles 13" north -
Sandy Silt with cobbles, trace clay, ~40% cobbles, angular, sand is fine to medium
6/4/2009 B12 782106.736 146684 .457 56.14 JMO4-B12(2.0)-060409 DFT Field Duplicate ML grained, little course to very coarse grained, moderate moisture, soft, low plasticity, low 13' narth —
cohesiveness, dark brown (10YR 4/3)
6442008 B12 781851.323  146686.101 50.79 JM04-B13(2.0)-060402 OPT GW/ S Angular Cobbles with sity sand and fil sand, mosty fine grained, some medium to 20'west
coarse grained and gravel, low moisture, loose, light brown (5Y 7/4)
415009 B4 781900 206 146679 898 51.02 IMOA-B14(2.0)-060409 ORT MG Silty Sand with cobbles, top 2" are organic clay, sandis fine grained to very coarse, 12" north, 18 .
angular with abundant gravel and cobble, dry, loose, light brown [5Y7/3) east
. e )
642009 B15 781946 544 146672.126 5137 MO B15(2.0)- 060409 oPT ML Sandy Silt with cobbles, little clay, ~65% silts, cobbles are angular, low maisture, low a0 .
plasticity, low cohesiveness, dark brown (10YR 4/3)
- B16& A - - -
. B17 NA £
6412009 Bla 781837431 146638485  49.69 IMO4-B15(2.0)-060409 oPT M ity SandWircohblas.a1d, graysl, sanid =Hine tawery coatsojgramed A 10sSop gt 5 west
browmn (SYR 7/3)
1415009 B1a 781886.767 146631 536 47.89 JM04-813(2.0)-060400 ORT S Silty Sand with cobbles, fine to vgry coarse grained, cobbles are angular, dry, loose, 7' east, 33 .
light browin {5Y 7/3) south
- B20 NA o
- B21 A - - -
6142009 B22 781951.968  146579.025 44 97 JMO4-B22{2.0)-060409 DPT M Silty Sand with ravel and cobbles, & thick zene of SP fll senc near to, gravel is 9 west
angular, fine to coarse grained, low moisture, loose, light brown [5Y 7/3)
B14/2009 B23 781880131  146582.390 4435 JW04-223(2 0)-060400 DT SM Silty Send with gravel and cobbles, 4" thickzone of SP fill sand near top, gravel is 9 cast
angular, fine to coarse grained, low moisture, loose, light brawn (SY 7/3)
6442008 B24 782014460 146858756 5037 JM04-B24(2.0)-060403 OPT OHrgw iy Clay, top 12", organic, trace cobble and coarse sands, angular, Sand. bottom 127, =30

Fine to wery coarse grained with some gravel and cobble, dry, loose, light brown (5Y6/3)
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Table 21
Pre-Excavation Soil Delineation Sample Summary at SWMU 7/8 (June 2009)
Roosevelt Roads Naval Station, Puerto Rico

=
Elevation

Sample Date Station ID Coordinates Sample D Sample Quality Control uscs Description Proximity to Other notes
method existing
Asphalt
Easting Northing feet NGVD 29
Silty Clay, top 8", moderate maist, trace angular cobble, low to medium plasticity, dark
6/4/2009 B25 782080177 146841.826 5282 JMO4-B25(2.0}- 060409 DPT CLS SWW brown (10YR 4/3) Sand, bottom 16", well graded, find to cobble, angular, few fines =30
(<25%), dry, light brown (5 6/3)
Clay, Top 1," organic high plasticity, moderate moisture , Sand bottom 1' fine grained 2
6/4/2009 EB26 782106.018 146825.561 50.28 JMO4-B26(2.0)-060409 DPT OHf SP with littls cobble. passibly dirty fill sand, dry, dark brown 10 light gray (5Y3/2) & (Y 7/1) =30
Silty Sand with little clay, clay is near bottom of sample as matrix in gravelly cobbly
6/4/2009 B27 781952.770 146827.819 58.62 JMO4-B27(2.0)-060409 DFT S layer, sand is fine to very coarse grained, angular, ~30% silt, ~10% clay, dry, light =30
brown (5% 7/3)

6/1/2009 C1 781950.281 146563.206 19.37 JW04-C1{2.0)-060109 DFT S ML Angular cobbles, topsoil, silt, ~50% sand, dry, light brown =30

6/1/2009 CcZ 781998.953 146572.770 20.63 JW04-C2(2.0)-060109 DFT SWiCL Angular cobbles, sand, fine to cobble, dry, silty clay last 2 inches, light brown =30

6/1/2009 C3 782048.769 146582.975 22.96 JW04-C3(2.0)-060109 DFT S Silty Sand, trace fines, angular, dry, light brown =30

a c4 NA

6/1/2009 Ch 781961.084 146514.491 17.91 JM04-C5(2.0)-060109 DFT CL 2" gravel then Sity-Clay, trace gravel, low moisture, dark brown =30

6/1/2009 Ch 782009.998 146524.016 20.28 JM04-C6(2.0)-060109 DFT S Sand, fine to cobble, angular, trace sits and clays, dry, loose, light brown =30

6/1/2009 Cc7 782053.193 146533.603 22.56 JMO4-CTa(2.0-060109 DFT S Silty Sand, fine to cobble, angular, dry, light brown =30 Sarmple location moved 5 fest north to allow for utilities

6/1/2009 C3 782100.448 146544 .007 24.06 JMO4-C8a(2.0)-060109 DFT oL Sty Clay, stiff, trace cobbles, moderate moisture, organic, dark brown =30 Sarnple location moved 5 feet west to allow for utilities

6/1/2009 o 781971.316  146465.569 18.17 JMOA-C9(2.0}-060109 OPT oLsP 01 :C‘;y_”‘gth some Sit, stif, moderate moist, ofganic, dark brown =30

-2' = Fill Sand mixed with gravel, loose, dry, light brown

B/1/2009 c10 782020.260 146475.443 19.50 JMO4-C10(2.0)-060109 DPT SP Fill Sand, trace fines near top, some gravel, light yellow-brown =30'

B/1/2009 Cc11 782068.854 146484 .252 21.39 JMO4-C11(2.0)-060109 DPT MLS SP Sandy Silt, then fill sand, sand is fine grained and subround, light brown =30'

61/2009 o1 782117.203  146493.683 28.24 IM04-C12(2 01060100 | Hand Auger SM SifySand vilth-cobBlos: moderate moish fodiy., Tight to et brown 230 Sampls collected with h‘igjeaguger dusta accessiility

B/1/2009 c13 781978.282 146425.766 17.88 JMO4-C13a(2 0)-060109 DPT SW Sand, cabbly, angular, trace fines, trace organics, dry, light brown =30' Moved 5 feet to the north to allow for utilities

61112009 c14 782029.473 146426.044 16.67 IMO4-C 14(2 0)-060100 DT am Silty Sand, some clays, some cohesiveness, fine to very course sand, trace cobbles, S0

loose, dry, light brown
61112009 c15 782066.731 146433.122 15.46 JMO4-C 15(2 0)-060100 Hand Augsr Field Duplicate am Silty Sand, cobbles and organics, sand is fine grained to cobble, angular, low moisture, S0 Sample collected with hand auger due to accessibility
loose, light brown, issues
- C16 MNA
Notes:
—- = no data collected
DRT = direct push technaology
MNA = not accessible
PAH = Paly Aramatic Hydrocarbon
USCS = United Soil Classification System
USCS Details
First andfor
Second Letter Second Letter
G = Gravel P = Poorly Graded
5= Sand W = YWell Graded
M = Silt H = High Plasticity
C = Clay L = Low Plasticity
O = Organic
ATL\WWP\NAVY_SB_RAC\JMOASWMU7&8\CMS_ADDENDUM\CMS_ADDENDUM.DOC 2-6
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Note: Preferred Remedy for soil selected in the "Revised Final
Corrective Measures Study Final Report, TOW Way Fuel Farm,
November 22, 2005," (Baker Environmental, Inc.)
Soil Delineation Sampling Point (50 Foot Intervals) DAssumed Arsenic Impacted Soil Area (See Note)
O Arsenic PAHs = Benzo(a)anthracene ~ ™ ™ Fence N EGURE Z-ls i Delineation S le Locati
Benzo(a)Pyrene PAH E tion A roposed Soil belineation sample Locations
D Arsenic and PAHs Benzo(a) fluoranthene £ xcavation Area A 0 50 100 Tow Way Fuel F
Benzo(1,2,3-cd)Pyrene y Fuel Farm
I:\ Grayed sample locations indicate areas where samples Feet Naval Station Roosevelt Roads, Puerto Rico
cannot be collected due to topography or existing structures 1 inch = 100 feet
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1inch = 100 feet

Soil Delineation Sampling Point = = Fence

A22

Note: Preferred remedy for soil selected in the Revised
Final Corrective Measures Study Final Report, Tow Way
Fuel Farm (Baker Environmental, Inc., 2005).

O Arsenic D Assumed Arsenic Impacted Soil Area (See Note)

Arsenic and Polynuclear PAH Excavation Area (See Note)
D Aromatic Hydrocarbons (PAHSs)

PAHs = Benzo(a)anthracene

Benzo(a)Pyrene
Benzo(a) fluoranthene
Benzo(1,2,3-cd)Pyrene

= Asphalt present in soil sample. Sample

only tested for arsenic.

FIGURE 2-2

Soil Delineation Sample Locations
Tow Way Fuel Farm

Naval Station Roosevelt Roads, Puerto Rico

\GALILEO\PROJMUSNAVY\378718_PUERTORICO\MAPFILES\CONFIRMATIONSAMPLES.MXD SSMITH21 8/4/2009 14:04:31

CH2MHILL




3.0 Discussion of Results

Analytical results are summarized in Table 3-1, and the laboratory reports are included in
Appendix A. Data for the analyses were reviewed for adherence to the analytical protocols
presented in the approved UFP-SAP and WP. All analytical results were validated or
qualified by a Puerto Rican chemist, an AGVIQ-CH2M HILL certified chemist, and a third
party validator in accordance with the guidance provided in the Department of Defense
Quality Systems Manual - Version 3 Final (based on National Environmental Laboratory
Accreditation Conference Voted Version 5 - June 2003) presented in the UFP-SAP.

3.1 PAH

A total of 18 samples were collected and analyzed for PAH compounds (benzo(a)-
anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene). PAHs
were not detected in the upper 2 feet of soil. PAH results are summarized on Table 3-1 and
sample locations are illustrated on Figure 2-2.

3.2 Arsenic

A total of 72 samples were collected and analyzed for arsenic. Arsenic was detected in 69 of
the 72 samples at concentrations ranging from 0.81] (C2) to 4.3 mg/kg (B23). Of the 69
samples collected, arsenic was detected above the CAO of 2.65 milligrams per kilogram
(mg/kg) in the following nine borings: A30, B9, B14, B23, B26, C3, C7, C9, and C12. Arsenic
results are summarized on Table 3-1 and Figure 3-1 highlights the sample locations where
arsenic exceeded the CAO of 2.65 mg/kg.

Baker developed a CAO for arsenic based on a statistical estimate using the analytical
results from 21 “background” surface soil samples collected in areas that exhibited limited
disturbance as a result of Navy Operations. Areas of “limited disturbance” were defined by
the presence of native flora and fauna (Baker, 2006). The samples collected by Baker had
arsenic concentrations ranging between non-detect (ND) and 3.4 mg/kg (Baker, 1997 and
Baker, 2005). During the recent sampling work performed by AGVIQ-CH2M HILL (72
samples versus 21 samples), arsenic concentrations ranged from 0.81] to 4.3 mg/kg. AGVIQ-
CH2M HILL calculated the average and median arsenic concentrations to be 1.9 mg/kg and
1.8 mg/kg, respectively.

Published reports indicated that arsenic is a common naturally-occurring element present in
soil on the island of Puerto Rico. A 2003 study performed by the Agency for Toxic
Substances and Disease Registry (ASTDR) indicated arsenic occurs in soil on the island of
Puerto Rico at concentrations ranging from 1 to 22 mg/kg (ATSDR, 2003). Arsenic is not a
contaminant of fuel oils such as those formerly used at the TWFF, and no other metals were
identified in Baker’s work as a contaminant of concern.

Based on the limited test results used by Baker to calculate the CAO for arsenic, the fact that
arsenic is a naturally occurring element in soil, and the evaluation of recent test results,
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AGVIQ-CH2M HILL elected to perform a statistical evaluation using the larger data set to
determine if soil excavation is necessary to remove arsenic. For the evaluation, AGVIQ-
CH2M HILL compared the background sample results from the CMS against those obtained
in June 2009. Arsenic results for soil within the TWFF were estimated for the upper-bound
estimate of the mean (e.g., upper-bound confident limits at 95 percent [UCL95%]), and these
values were compared against the UCL95% mean of the background arsenic to statistically
evaluate whether arsenic is of natural origin or was introduced as a result of past naval
activities. At locations where the UCL 95% for TWFF exceeds both UCL 95% background
levels and the 2.65 mg/kg arsenic CAQO, excavation will be necessary to remove the arsenic-
impacted soil. However, if UCL95% values are below the CAO (also a statistically estimated
value) excavation is not required.

Our evaluation of the arsenic data indicates the following;:

e The detected concentrations in site soil indicated a range between 0.81] mg/kg to
4.3 mg/kg. Typically, larger data sets for naturally occurring inorganic chemicals such
as the soil delineation data set which includes 72 sample locations, will have a greater
variation and wider distribution in concentration ranges.

e The maximum detected concentration (4.3 mg/kg in location B23) is located adjacent to
aroadway and away from former tank areas; the second highest concentration
(detection of 4.1 mg/kg in location B26) is located in a separate area on the northern end
of Area B. Both samples are separated by several samples with low arsenic levels. Based
on the June 2009 analytical results, the detected arsenic is randomly distributed across
the site (Figure 3-1).

e The highest levels of arsenic are detected in samples located outside of the CMS
designated source areas (indicated as Areas A, B, and C on Figure 3-1).

e Overall distribution of arsenic across the three areas of concern is random and does not
indicate a distinct distribution pattern; this distribution is most likely representative of
soil mineralogy of the area and the fact that shallow bedrock was excavated and spread
on the site during tank construction.

e The statistical estimation of the arsenic data calculated separately for Areas A, B, and C
has a UCL95% ranging between 1.9 to 2.5 mg/kg (Table 3-2).

e The arsenic distribution is similar among the majority of samples collected across the
site, with no elevated or “source” area. Thus, detected arsenic appears to be related to
the natural soil variability due to mineralogy and does not indicate a site-specific
release.

e The Q-Q plots of both normal and lognormal data presented in Figures 3-2 and 3-3
estimate correlation coefficient values (R2) of 0.914 (normal) and 0.987 (lognormal),
which are substantially greater than 0.5. These R2 values indicate the arsenic data are
well correlated between various samples and do not indicate a skewed distribution that
is typical of site-specific releases.

ATLWP\NAVY_SB_RAC\JMOASWMU7&8\CMS_ADDENDUM\CMS_ADDENDUM.DOC 32



e The maximum detected arsenic concentration of 4.3 mg/kg is not identified as a “hot
spot,” as it is below three times the target CAO value of 8.0 mg/kg (2.65 mg/kg * 3).
Thus, no extremely elevated area is identified for arsenic at SWMU 7/8.

e The CAO selected for arsenic was based on the surface soil background level for arsenic
of 2.65 mg/kg. The current comparable statistical value (UCL95%) value for arsenic is
2.5 mg/kg, indicating site arsenic levels are within background levels and do not exceed
the surface soil CAO.
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TABLE 3-1
Soil Delineation Analytical Results at SWMU 7/8 (June 2009)
Roosevelt Roads Naval Station, Puerto Rico

Indeno
Sample Benzo (a) Benzo (a) Benzo (b) (1,2,3-cd)
Depth Arsenic  Anthracene Pyrene Fluoranthene Pyrene
. Sample ID feet mg/kg mg/kg mg/kg mg/kg mg/kg
Station
ID CAOs in Surface Soil (mg/kg)* | 2.65 2.9 2.9 2.9 2.9
Al JM04-A1(2.0)-060309 0-2 1.4
A2 JM04-A2(2.0)-060309 0-2 1.6J
A3 NA
A4 NA
A5 NA
A6 JM04-A6(2.0)-060309 0-2 1.3J
A7 JM04-A7(2.0)-060309 0-2 1.1
A8 JM04-A8(2.0)-060309 0-2 2.2]
A9 JM04-A9(2.0)-060409 0-2 1.4
Al0 JM04-A10(2.0)-060409 0-2 2.5U
All JM04-A11(2.0)-060309 0-2 1.7
Al2 JM04-A12a(2.0)-060309 0-2 1.6J
Al13 NA
Al4 JM04-A14(2.0)-060309 0-2 1 2.2UJ 2.2UJ 2.2UJ 2.2UJ
Al5 JM04-A15(2.0)-060209 0-2 1.7 2.2UJ 2.2UJ 2.2UJ 2.2UJ
Al6 JM04-A16(2.0)-060209 0-2 1.6J
Al7 JM04-A17(2.0)-060409 0-2 2J
Al8 JM04-A18(2.0)-060409 0-2 2.3J
Al9 JM04-A19(2.0)-060309 0-2 2.4
A20 JM04-A20(2.0)-060309 0-2 2.4
A21 NA
A22 JM04-A22(2.0)-060309 0-2 1.7 2.0UJ 2.0UJ 2.0UJ 2.0UJ
A23 JM04-A23(2.0)-060309 0-2 2.1 2.2UJ 2.2UJ 2.2UJ 2.2UJ
A24 JMO04-A24(2.0)-060209 0-2 1.2] Asphalt Present in Sample
A25 JM04-A25(2.0)-060209 0-2 2.4
A26 JM04-A26(2.0)-060409 0-2 2.1
A27 JM04-A27(2.0)-060409 0-2 1.2
A28 JM04-A28(2.0)-060209 0-2 1.9 2.4UJ 2.4UJ 2.4UJ 2.4UJ
A29 JM04-A29(2.0)-060209 0-2 1.7 2.1UJ 2.1UJ 2.1UJ 2.1UJ
A30 JM04-A30(2.0)-060209 0-2 3J
A31 JM04-A31(2.0)-060209 0-2 1.6J
A32 JM04-A32(2.0)-060209 0-2 1.7
A33 JM04-A33(2.0)-060209 0-2 2.4
A34 JM04-A34(2.0)-060209 0-2 1.4
A35 JM04-A35a(2.0)-060209 0-2 1.9
A36 JM04-A36(2.0)-060209 0-2 1.8J
A37 JM04-A37(2.0)-060209 0-2 1.5
A38 NA
A39 JM04-A39(2.0)-060209 0-2 1.8J 2.4UJ 2.4UJ 2.4UJ 2.4UJ
A40 JM04-A40(2.0)-060209 0-2 1.7 1.9UJ 1.9UJ 1.9UJ 1.9UJ
A4l JM04-A41(2.0)-060209 0-2 0.95J 1.8UJ 1.8UJ 1.8UJ 1.8UJ
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TABLE 341
Soil Delineation Analytical Results at SWMU 7/8 (June 2009)
Roosevelt Roads Naval Station, Puerto Rico

Indeno
Sample Benzo (a) Benzo (a) Benzo (b) (1,2,3-cd)
Depth Arsenic  Anthracene Pyrene Fluoranthene Pyrene
. Sample ID feet | mglkg mg/kg mg/kg mg/kg mg/kg
Station
ID CAOs in Surface Soil (mg/kg)* | 2.65 2.9 2.9 2.9 2.9
A42 NA - -
A43 NA - -
Ad4 NA
A45 NA
B1 JMO04-B1(2.0)-060409 0-2 2.6U 2.2UJ 2.2UJ 2.2UJ 2.2UJ
B2 JM04-B2(2.0)-060409 0-2 1.7 2.1UJ 2.1UJ 2.1UJ 2.1UJ
B3 JMO04-B3(2.0)-060409 0-2 1.8J 2.2UJ 2.2UJ 2.2UJ 2.2UJ
B4 JMO04-B4(2.0)-060409 0-2 1.3 2.0UJ 2.0UJ 2.0UJ 2.0UJ
B5 JMO04-B5(2.0)-060409 0-2 1.8J 2.0UJ 2.0UJ 2.0UJ 2.0UJ
B6 JMO04-B6(2.0)-060409 0-2 1.9 2.2UJ 2.2UJ 2.2UJ 2.2UJ
B7 JM04-B7(2.0)-060409 0-2 2.2 Asphalt Present in Sample
B8 JMO04-B8(2.0)-060409 0-2 1.2
B9 JMO04-B9(2.0)-060409 0-2 2.7
B10 JMO04-B10(2.0)-060409 0-2 2.1
B11 JMO04-B11(2.0)-060409 0-2 1.5
B12 JMO04-B12(2.0)-060409 0-2 2.1
B13 JMO04-B13(2.0)-060409 0-2 2.3U
B14 JM04-B14(2.0)-060409 0-2 2.8
B15 JM04-B15(2.0)-060409 0-2 1.3
B16 NA
B17 NA -
B18 JMO04-B18(2.0)-060409 0-2 1.5
B19 JMO04-B19(2.0)-060409 -2 1.8J
B20 NA - -
B21 NA - -
B22 JM04-B22(2.0)-060409 0-2 1.5
B23 JM04-B23(2.0)-060409 0-2 4.3
B24 JM04-B24(2.0)-060409 0-2 1.5
B25 JM04-B25(2.0)-060409 0-2 1.2 1.9UJ 1.9UJ 1.9UJ 1.9UJ
B26 JMO04-B26(2.0)-060409 0-2 4.1 2.3UJ 2.3UJ 2.3UJ 2.3UJ
B27 JMO04-B27(2.0)-060409 0-2 1.9 2.0UJ 2.0UJ 2.0UJ 2.0UJ
C1l JM04-C1(2.0)-060109 0-2 2.2]
Cc2 JM04-C2(2.0)-060109 0-2 0.81J
C3 JM04-C3(2.0)-060109 0-2 2.8
Cc4 NA
C5 JM04-C5(2.0)-060109 0-2 1.9
Cé JM04-C6(2.0)-060109 0-2 2.3
c7 JMO04-C7a(2.0)-060109 0-2 3.2
Cc8 JMO04-C8a(2.0)-060109 0-2 2J
c9 JM04-C9(2.0)-060109 0-2 3
C10 JMO04-C10(2.0)-060109 0-2 1.7J
Cl1 JM04-C11(2.0)-060109 0-2 1.7
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TABLE 341
Soil Delineation Analytical Results at SWMU 7/8 (June 2009)
Roosevelt Roads Naval Station, Puerto Rico

Indeno
Sample Benzo (a) Benzo (a) Benzo (b) (1,2,3-cd)
Depth Arsenic  Anthracene Pyrene Fluoranthene Pyrene
. Sample ID feet | mglkg mg/kg mg/kg mg/kg mg/kg
Station

ID CAOs in Surface Soil (mg/kg)* | 2.65 2.9 2.9 2.9 2.9
C12 JM04-C12(2.0)-060109 0-2 29
C13 JMO04-C13a(2.0)-060109 0-2 1.6J
Cl14 JM04-C14(2.0)-060109 0-2 1.8J
C15 JM04-C15(2.0)-060109 0-2 2.5]

c16 NA

--- = No data collected

NA = not accessible

J =The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

UJ = The analyte was below the reported sample quantitation limit. However, the reported value is approximate.
mg/kg = milligrams per kilogram

ug/kg = micrograms per kilogram

Bold indicates the analyte was detected

Shading indicates the analyte exceeded screening criteria

* Screening Levels obtained from "Revised Final Corrective Measures Study Final Report", November 22, 2005 (Table 1-1)
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TABLE 3-2
Data Summary for Areas A, B, and C at SWMU7/8

N of N of
Area Samples Detects Min Max Mean Data Distribution UCL95%
Area A 35 34 0.95 3 1.8 95% KM (t) UCL 1.9
Area B 23 21 12 4.3 2.0 95% KM (BCA) UCL 2.2
Area C 14 14 0.81 3.2 2.2 95% Student's-t UCL 25
All (A,B&C) 72 69 0.81 4.3 1.9 95% KM (BCA) UCL 2.0

Note:

The estimated UCL95% levels are less than the target CAO of 2.65 mg/kg.
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Note: Preferred remedy for soil selected in the Revised
Final Corrective Measures Study Final Report, Tow Way
Fuel Farm (Baker Environmental, Inc., 2005).

Soil Delineation Sampling Point = = Fence = Soil sample with concentrations (in milligrams
) . per kilogram [mg/kg]) above Corrective
O Arsenic Assumed Arsenic Action Objective (CAO):
Impacted Soil Area Arsenic: 2.8 mg/kg Arsenic: 2.65 mg/kg
(See Note) J = Estimated Detected Concentration

D Arsenic and Polynuclear

Aromatic Hydrocarbons (PAHS) = Asphalt present in soil sample. Sample
only tested for arsenic.

FIGURE 3-1

Soil Delineation Sample Locations that Exceeded the
Arsenic CAO

Tow Way Fuel Farm

Naval Station Roosevelt Roads, Puerto Rico

CH2MHILL
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y = 0.6331x + 1.9435
R2=0.9136

FIGURE 3-2

Arsenic Distribution Plot Across SWMU 7/8: Normal Data
Tow Way Fuel Farm

Naval Station Roosevelt Roads, Puerto Rico

CH2MHILL

ES082009004ATL TowWay_100



y = 0.3215x +0.6128
Lognormal Data R2 = 0.9877
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Normal Quantiles

FIGURE 3-3

Arsenic Distribution Plot Across SWMU 7/8: Lognormal Data
Tow Way Fuel Farm

Naval Station Roosevelt Roads, Puerto Rico

CH2MHILL
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4.0 Conclusions and Recommendations

4.1 Conclusions

Based on the field and analytical data collected from the SWMU 7/8 area, the following
conclusions were made:

e PAHs were not detected in the upper 2 feet in the areas of concern indicated by the
CMS.

e Arsenic was detected across the site in 69 out of 72 surface soil samples. However,
results of a statistical evaluation indicate the current comparable statistical value
(UCL95%) for arsenic is 2.5 mg/kg. Therefore, site arsenic levels are within background
levels and are below the CAO of 2.65 mg/kg.

4.2 Recommendations

Based on the analytical results for the surface soil samples, there is no soil contamination at
the site that requires corrective actions. PAH concentrations are below detection limits and
do not present human or ecological exposure concern. Therefore, no further action at
SWMU 7/8 is recommended for PAHs in site soils.

Based on the extensive sampling conducted across the site, detected arsenic is randomly
distributed across the site. The distribution patterns indicate absence of specific elevated
areas, and statistical evaluation of the data indicate site arsenic upper-bound estimates are
between 1.9 mg/kg and 2.5 mg/kg, which are below the CAO target level of 2.65 mg/kg.
No single detection is indicative of extremely elevated values. Therefore, the detected
arsenic levels at SWMU 7/8 are considered naturally occurring within the surface soil and
no further action is recommended for arsenic in site soils.
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APPENDIX A

Soil Laboratory Analytical Results
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