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EXECUTIVE SUMMARY

This document is the Initial Site Characterization (ISC) for suspected fuel leakage from
underground storage tanks (USTs) at the National Park Service's (NPS) Cumberland
Island National Seashore (CUIS) administrative headquarters, St. Marys, Georgia. This

ISC was prepared by the NPS, Water Resources Division for sub-mission to the Georgia
Department of Natural Resources (GDNR) in accordance with the Federal Underground
Storage Tank Regulations. The purpose of this ISC is to report to the GDNR the nature

and extent of the UST release, and what elements of the natural and human environment

may be affected by the release.

This ISC concludes that the diesel and gasoline USTs at CUIS administrative

headquarters leaked an unknown quantity of hydrocarbon fuels to the environment.

The fuel leakage caused environmental damage to about 6 square yards of the intertidal

vegetative zone of the St. Marys River. The vegetation, however, is reestablishing itself

within the contaminated area. No evidence was found that any existing potable water

supplies were contaminated by the fuel leakage.

The Superintendent of CUIS submitted the draft ISC to the GDNR on August 2, 1989.

After reviewing the ISC, GDNR concluded that the fuel release had little or no impact on
surface or ground water. In an August 23, 1989, letter to the Superintendent, the GDNR
stated that no additional remedial action would be required at the site.
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INTRODUCTION

BACKGROUND

In the summer of 1988, employees of the National Park Service (NPS), Cumberland
Island National Seashore (CUIS) noticed a petroleum sheen on the St. Marys River near

the administrative head-quarters of the park. CUIS employees originally thought that the

sheen was being produced by a sunken shrimp boat down-river from the headquarters.

However, during low tide, it was noticed that a fuel-like substance was emerging from a

rip-rap covered bank of the St. Marys River. According to the CUIS Superintendent, the

substance had the odor of diesel fuel. Suspecting the park's 14-year old underground

fuel storage tanks (USTs), located about 60 feet to the north of the fuel emergence
point, the park stopped using fuel from the USTs and evacuated the remaining fuel

from both 1000-gallon diesel and gasoline USTs. CUIS personnel report that the sheen
disappeared in about 2 weeks.

ACTIONS TAKEN TO DATE

The CUIS Superintendent reported the suspected release of a petroleum substance
to the Georgia Department of Natural Resources (GDNR) on December 8, 1988. By
a letter dated February 3, 1989, the GDNR directed the park to submit an Initial Site

Characterization (ISC) report in accordance with paragraph 280.63 of the Federal

Underground Storage Tank Regulations, and a milestone schedule which listed a

timetable leading to the submission of a Containment Action Plan (CAP). The milestone

schedule was submitted by the NPS's Water Resources Division (WRD) on May 2, 1989.

The CUIS's USTs were removed from the ground on May 3, 1989. In accordance with

paragraph 280.66 subpart (d) of the Federal UST Regulations, CUIS personnel removed
about 175 tons of diesel and gasoline contaminated soil and disposed it at the City of

St. Marys landfill. During the UST and soil removal operation, from May 3 to May 5,

1989, investigations which included soil, surface water, ground water, and drinking water

sampling were conducted for the purpose of preparing this ISC.

SCOPE

This report presents the data, results, and conclusions of an Initial Site Characterization

study conducted at the CUIS headquarters. As per the Federal UST Regulations,

paragraph 280.63, this report incorporates findings from existing literature sources and
site investigations concerning surrounding populations, surface and ground water

quality, potable water supplies potentially affected by the release of fuel, subsurface soil

conditions and surrounding land and water uses. Since contaminated soil was removed
from the CUIS UST site, this report also incorporates findings regarding the success of

the clean-up effort.



LOCATION AND ENVIRONS

VICINITY

The study area is located at the CUIS headquarters and visitors center in the town of

St. Marys, Camden County, Georgia (Figure 1). St. Marys is located along an intertidal

section of the St. Marys River, and is more broadly associated with the sea island

section of the Coastal Plain Physiographic province of Georgia (Figure 2). NPS facilities

in St. Marys consist of an administration/visitor center building, a storage warehouse,

and a dock located on the St. Marys waterfront. The USTs evaluated within this report

were located about 30 feet to the east of the administrative/visitor center (Figure 3).

These facilities serve as the administrative headquarters, as well as the demarcation

point for park visitors going to Cumberland Island. Visitors leave via boat from the dock
facilities administered by the NPS.

CLIMATE

The climate of the St. Marys vicinity is characterized by warm, humid summers and short

mild winters. Rainfall averages about 50 inches per year with spring being the driest

season. Summer temperatures generally range from about the low 70's to the low

90's (degrees F) and winter temperatures range from 40 to about 60 degrees F.

SURFACE WATER

The St. Marys River is the major surface water feature in the area. The St. Marys River

originates in the Okefenokee Swamp and empties into the Cumberland Sound about

2 miles to the east of St. Marys. Tides in the St. Marys vicinity are semidiurnal and
range from neap tides of about 5 feet to spring tides of over 8 feet (United States

Geological Survey, 1985). One water sample collected from the St. Marys River at high

tide during this investigation reveals a total dissolved solids (TDS) concentration of

35,800 milligrams per liter (mg/l). The dominate ions were sodium and chloride. The
State of Georgia's designated beneficial uses for the St. Marys River are recreation and
as "waters generally supporting shellfish" (State of Georgia Water Use Classifications and
Water Quality Standards, undated).

GROUND WATER

At CUIS facilities, the ground-water table was observed to fluctuate with the St. Marys
River tide to within 3.5 feet of the ground surface. Because the water table dropped
below the maximum depths of our excavations, no determination was made of the

minimum ground-water table elevation during low tide. Ground-water quality, at the time

of our investigation, can be described as fresh. TDS concentrations in grab samples

collected from pits during high tide ranged from 836 mg/l to 1 ,840 mg/l.
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POTABLE WATER SUPPLIES AND WATER USE

Drinking water for the CUIS facilities is obtained from the City of St. Marys municipal

supplies. The city of St. Marys obtains its municipal supplies from the Coastal Plain

Aquifer (Georgia Marine Science Center, 1975). The Superintendent reports that some
St. Marys' residents utilize water pumped from shallow wells (15-30 feet) for lawn

watering. No wells which extract water for drinking purposes were located within

one block of the CUIS facilities.

SOILS

No soil maps were found for the immediate study area. However, the soils at the study

area appear to be the result of fluvial processes, as well as materials deposited by man.

Based on visual observations and field hand testing, soils adjacent to the USTs
consisted of alternating layers of well-drained, grey, white, and brown sands and sandy

loams. The soil, when compressed, formed a very fragile cast. Neither a soil thread,

nor a soil ribbon could be formed. A layer of cobbles and boulders was encountered

near the USTs at a depth of about 36 to 60 inches. The layer of cobbles and boulders

extended from the USTs to the St. Marys River. Local residents reported that the

boulder and cobbles are "ballast rocks" which were discarded by boats that historically

docked near the existing CUIS facilities.

FLORA AND FAUNA

Vegetation at the study site primarily consists of salt tolerant grasses such as

cordgrass {Spartina) and saltgrass (Distichlis). These grasses primarily are inhabitants

of the intertidal bank area of the St. Marys River. Aquatic fauna, which was observed at

the site, included oysters (Crassostrea) which were attached to the NPS dock facilities

and fiddler crabs {Uca) which were observed along intertidal banks of the St. Marys

River.

INVESTIGATIVE METHODS

VISUAL OBSERVATION

A site inspection was conducted prior to removing the USTs on May 2, 1989. Additional

observations were made of soil profiles, tide, and ground-water fluctuations after the

USTs were removed.

SOIL AND WATER SAMPLING LOCATIONS

The soil and water sampling effort was designed to collect water and soil profile samples

from: (1) up-gradient of the USTs, (2) the fuel discharge point on the St Marys River

bank, (3) a site down-gradient of the USTs between the USTs and the suspected fuel

discharge point, (4) below the USTs (after removal), (5) paired sites about 20 feet from



emergence point, and (6) the St. Marys River and/or other surface water and ground
water sources in the area. During excavation of contaminated soil, additional soil

samples were collected by park personnel from the floor of the excavation. A
description of each sample site is presented in Table 1 and depicted on Figure 4.

PARAMETERS

Based on conversations with Dave Muntz of the GDNR, soil samples were analyzed for

Total Petroleum Hydrocarbons (TPH). All water samples were analyzed for: TPHs,
toluene-benzene-ethyl benzene-xylene (TBEX) and total lead. To further characterize

the quality of the ground water at the site, selected samples were analyzed for TDS,
chloride, sodium, sulfate, calcium, and ph. Electrical conductivity (Ec) data were
collected in the field with a Yellow Springs Institute model 33 SCT conductivity meter.

SAMPLING AND ANALYTICAL PROCEDURES

Soil profile samples were collected and consolidated by 12-inch intervals from either

boreholes constructed with a hand-held bucket auger or from the sides of pits

constructed by a backhoe. Soil and water samples were collected, preserved, and
stored in accordance with the methodologies and sample container requirements in

Appendix 1 . All samples were packed in ice and shipped to Core Laboratories in

Aurora, Colorado, for analyses. Core Laboratories' referenced analytical procedures for

each parameter analyzed are also presented in Appendix 1.

RESULTS

SITE INSPECTION

The USTs were not completely covered with soil, and therefore the crowns of the USTs
were visible before removal (Photo 1). The fuel discharge point near the St. Marys River

was inspected. This point is about 6 square yards in size, noticeably grey in color, and
the central most portion of the area was void of cordgrass which was residing on the

surrounding bank area (Photo 2). However, cordgrass was reestablishing itself on the

fringes of the affected area. Several fiddler crabs had also colonized the affected area.

The affected area was submerged during high tide. While submerged, a petroleum

sheen could not be observed emanating from the contaminated area.

UST REMOVAL

The diesel UST was removed first. While the UST was being elevated with the backhoe,

about 150 gallons of a liquid judged to be mostly water, but mixed with diesel fuel,

flowed from the UST into the excavation pit (Photo 3). When removed, visual inspection

of the UST revealed several holes penetrating the entire thickness of the UST. The
holes, ranging from about 0.1 to 0.5 inches in diameter, were located from end to end
along the underside portion of the UST (Photo 4). The gasoline UST, upon removal,

revealed similar corrosion patterns to the diesel UST. An estimated 10 to 15 gallons of
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Photo 1. CUIS USTs before removal. May 3, 1989
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Photo 2. Fuel emergence point (encircled) on the St. Marys River.

Contaminated soil removal is ongoing in background.

May 3, 1989
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Photo 3. Water and diesel flowing from UST during removal.

May 3, 1989
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Photo 4. Diesel UST after removal. Circle indicates the location

of three 0.5 inch diameter holes.

May 3, 1989
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gasoline leaked from the UST into the excavation pit during removal. As much of the
fluid as possible was removed from the pit by bailing and put into 55 gallons drums for

temporary storage.

SOIL OBSERVATIONS

Upon removal of the USTs and further excavation of the pit, a gasoline odor was noted.

Examination of the excavated UST pit revealed the presence of a black, viscous

substance with a slight sulfurous odor at the southern end of the pit. The black

substance was concentrated in a layer of ballast rock from about 30 to 50 inches below
ground level. The black substance was also present in sample pit CUIS-5 at

approximately the same depth interval (Photo 5). The black substance was thought to

be diesel-fuel residue. The substance served as a marker for CUIS personnel to follow

while removing contaminated soil.

CONTAMINATED SOIL REMOVAL

After both USTs were removed, efforts were initiated to remove the soil that was
obviously contaminated by hydrocarbons. The existing UST pit was excavated to about

a depth of about 8 feet below ground surface level. The excavation was then expanded
to the north, south, and east directions for a distance of about 10 feet. A wooden deck,

which serves as a congregating point for park visitors, prevented a full westward
expansion of the excavation. The excavation then continued through sampling pit

CUIS-5. The excavation was then narrowed to form a trough which was excavated to a
depth of about 5 feet from CUIS-5 to the St. Marys River bank. The final limits of the

excavated area is depicted in Figure 4.

ANALYTE CONCENTRATIONS IN WATER AND SOIL SAMPLES

A copy of the analytical report from CORE Laboratories is included in Appendix 2. The
results from the water samples have been tabulated in Table 2, while soil Total

Petroleum Hydrocarbon concentrations are displayed in Figure 4. The only water

sample which contained indicators of hydrocarbon contamination was CUIS-6. This

sample represented ground water that had collected in the excavation pit after a

semidiurnal tide cycle, and was most likely affected by the spillage from the USTs during

the removal operation. All other water samples were below the detection limits for

TBEXs and TPHs.

Six soil samples displayed TPH concentrations above 100 mg/kg. The sample sites,

sample depth, and respective TPH concentrations are: CUIS-1, 0"-12 m

, 144 mg/kg;
CUIS-2, 24"-36", 144 mg/kg; CUIS-5, 24"-36", 104 mg/kg; CUIS-5, 48"-60", 144 mg/kg;
CUIS-6, 0"-12", 548 mg/kg; and CUIS-6, 12"-24", 104 mg/kg.

15



Photo 5. Zone of hydrocarbon contamination at about 30" below

ground surface at the south end of the UST excavation pit.

May 3, 1989

16
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CONCLUSIONS

UST LEAK CONFIRMATION

This investigation has confirmed that the CUIS gasoline and diesel USTs leaked from
the numerous holes in both tanks, as evidenced by TPH concentrations in the

surrounding soils and visual observations. The CUIS USTs were also responsible for the

fuel that flowed into the St. Marys River through CUIS-4. The period of time that the

USTs contributed hydrocarbon fuel contamination to the environment is uncertain, as is

the total quantity of fuels that leaked from the USTs. The fuel leakage caused
environmental damage to about 6 square yards of the intertidal vegetative zone on the

banks of the St. Marys. However, vegetation is reestablishing itself at the fringes of the

fuel emergence point. No evidence was found that any existing potable water supplies

were contaminated by the fuel leakage.

REMOVAL OF CONTAMINATION BY ENVIRONMENTAL FACTORS

Because of the approximate 9 month period between the cessation of use of the USTs,

and ultimate removal and site investigation, much of the original soil hydrocarbon

contamination has probably been removed by natural processes and factors at the site.

The most significant factors are probably the presence of well-drained sandy soils and
the semi-diurnal fluctuations of the ground water table, by possibly as much as 8 feet,

with the St. Marys River tide. The twice-daily flushing action of the ground water has
probably removed many of the more water-soluble components of the fuels from the

sandy soil. The highest concentration of TPHs, 548 mg/kg, was found in the first 12

inches below the USTs. This zone was probably affected by the spillage from the USTs
during removal. The concentration of TPHs decreased with depth below the USTs. A
sample collected at the bottom of the excavation, and about 36 inches below the USTs,

revealed a TPH concentration of 80 mg/kg.

HYDROCARBON CONTAMINATION ABOVE THE BOTTOM OF THE USTs

The fuel emergence point and much of the remaining hydrocarbon contamination in the

soil was above the bottom-most portion of the USTs and their leak causing holes.

Examination of Figure 4 (profile view) reveals that the lowest most portions of the USTs
were below the maximum high-tide water mark observed during this investigation.

Assuming that the maximum ground-water table elevation approximately equaled the

high-tide elevations of the St. Marys River and that many components of the diesel and
gasoline fuels floated at the ground water-soil interface— the observed zone of soil

contamination and the fuel emergence point are within the potential range of ground-

water table fluctuations.

HYDROCARBON CONTAMINATION OUTSIDE OF THE SOIL REMOVAL AREA

Two soil samples (CUIS-1, 0"-12 N
and CUIS-2, 48"-60") which represent areas outside the

final excavated area, displayed TPH concentrations above 100 mg/kg. There is no
obvious explanation for the measured TPH concentration in the first 12-inch sample at

18



CUIS-1 except that this area was within the general access route for fuel deliveries to the

CUIS USTs. The 144 mg/kg of TPH at CUIS-2 probably indicates that some
hydrocarbon contamination remains east of the area that has been excavated.

STATE OF GEORGIA REVIEW AND APPROVAL

The Superintendent submitted the draft ISC to the GDNR, Underground Storage Tank
Unit on August 2, 1989. In an August 23, 1989 letter (Appendix 3) to the Superintendent,

GDNR concluded that the fuel release had little or no impact on surface or ground

water. GDNR also concluded that this report satisfied the Federal UST regulations for

tank closure, paragraph 280.72, for corrective action. As a result of these findings, the

State does not intend to require remedial action at the CUIS UST site.

19



APPENDIX 1

Methodologies and Sample Container Requirements

20



W4
International

CORE LABORATORIES

Pararrter

Acidity
Alkalinity
Colifora, total
Califeon, Cecal
Std Plata count
BOD-5 day
Braaide
000
Chloride
Chlorine, Resid.
Color
Conductivity
cyanide, total
Cyanide, ATC
Fluoride
Fluoride, ISE
Hardness
Iodide
Nitrogen-Ansonia
N-Anmonia, dist.
Nitrogen, TTO
Nitrogen , Nitrate
N-Nitrate+Nitrita
Nitrogen-Nitrite
Odor"
Carbon (all foras)
TCX
Diss. Oxygen
Oil & Grease

P«
Phenols (4AAP)

Phosphorus , ortho
Phosphorus , total
Solids, total
Solids, dissolved
Solids, suspended
Solids, volatile
Solids, settleabla
Solids, TVSS
Sulfate
Sulfide
Sulfite
Surfactants
Turbidity

MTIHD00L0GY/SAMPt£ OOOTATNER RmtTTRrXTNTc:

Volume Bottle
Method Referent

100

Tvoe

P,G

Preservative'^

305.1(1) Cool,4C
310.1(1) 100 P,G Cool, 4

C

(6) 125 G/Sterile Na2S203,Cool,4C
(6) 125 G/starile Na2S203,Cool,4C
(6) 125 G/Sterile Na2S203,Cool,4C

405.1(1) 1000 P,G Cool,4C
320.1(1) 500 P,G Cool,4C

410.1-410.4(1) 50 P,C K2S04,Cool,4C
325.1-325.3(l)/9250-9252(2) 100 P,G CO0l,4C

330.1-330.5(1) 250 P,G Cool,4C
110.2(1) 50 P,G Cool,4C

120.1(l)/9050(2) 100 P,G Cool,4C
335.2-335.3 (1)/9010(2) 1000 P,G NaOH,Cool,4C

335.1(1)/9010(2) 1000 P,G NaCH,Cool,4C
340.1,340.3(1) 1000 P Cool, 4

C

340.2(1) 300 P Cool,4C
130.2(1) 100 P,G HN03
345.1(1) 500 P,G Cool,4C

350.1,350.3(1) 500 P,G H2S04,Cool,4C
350.2(1) 1000 P,G H2S04,CDol,4C

351.1-351.4(1) 1000 P,G H2S04,CO0l,4C
352.1(l)/9200(2) 100 P,G Cool, 4

C

353.1-353.3(1) 100 P,G K2SO4,CO0l,4C
354.1(1) 100 P,G C0O1.4C
140.1(1) 1000 rNHS) G C0Ol,4C

) 415.1(l)/9060(2) 50 G K2S04,CO0l,4C
9020(2) 1000 C/Asber/TFE C0Ol,4C

360.1-360.2(1) 500 G Cool,4C
413.1(l)/9070-9071(2) 1000 G E2S04,COOi,4C
150. l(l)/9040, 9045(2) 100 P,G Cool,4C

420.1(l)/9065(2) 1000 G H2S04,C0Ol,4C
365.1-365.4(1) 100 P,G Cool,4C
365.1-365.4(1) 100 P,G K2S04,Cool,4C

160.3(1) 250 P,G Cool,4C
160.1(1) 250 P,G Cool,4C
160.2(1) 250 P.G Cool,4C
160.4(1) 250 P,G CO0l,4C

» 160.5(1) 1000 P,G CDol,4C
160.2,160.4(1) 250 P,G Cool, 4

C

375.2-375.4(l)/9036,9038(2) 200 P.G Cool,4C
376. 1-376. 2(l)/9030(2) 250 P,G ZnAc/NaCH,Cocl,4C

377.1(1) 250 P,G Ccol,4C
425.1(1) 1000 P,G Cool,4C
180.1(1) 100 P,G Cool,4C

ES-16



W4WaiumAUl
International

COPE LABORATORIES

EaocESsr

hluainm (Al)

Flame
ICP
Furnace

Antimony (Sb)

Flame
ICP
Furnace

Arsenic (As)

ICP
Furnace
Hydride

Barium (Ba)

Flame
ICP
Furnace

Beryllium (Be)

Flame
ICP
Furnace

Boron (B)

Colormetric
ICP

cadmium (Cd)

Flame
ICP
Furnace

Calcium (Ca)

Flame
ICP

Chromium (Cr)

Flame
ICP
Furnace
Hexavalent

Cobalt (Co)

Flame
ICP
Fumaoe

Copper (Cu)

Flame
ICP
Furnace

Mef.sd Reference
Voluoe

'-T.1

202.1(1
200.7(1

202

204.1(1
200.7(1
204.2(1

200.7(1
206.2(1
206.3(1

208.1(1
200.7(1

208

210.1(1
200.7(1
210.1(1

212

200.7(1

213.1(1
200.7(1
213.2(1

215.1(1
200.7(1

218.1(1
200.7(1
218.2(1
218.5(1

219.1(1
200.7(1

219.2(1

220.1(1
200.7(1

/7020(2
/6010(2
2(1)

/7040(2
/6010(2
/7041(2

/6010(2
/7060(2
/7061(2

/7080(2
/6010(2

2(1)

/7090(2
/6010(2
/7091(2

3(1)

/6010(2

/7130(2
/6010(2
/7131(2

/7140(2
/6C10(2

/7190(2
/6010(2
/7191(2
/7196(2

/7200(2
/6010(2
/7201(2

/7210(2
/6010(2

220.2(1)

20

20
20

20
20
20

20
20

50

20
20
20

20
20
20

50
20

20
20
20

20

20

20
20

20
250

20
20
20

20
20
20

Bottle
TYoe Preservative':'

P.G
P,G

HN03
HN03
HN03

P.G
P,G
P.G

HN03
HN03
HN03

P.G
P,G
P.G

HN03
KN03
HN03

P,G
P.G
P,G

HN03
HN03
HN03

P.G
P.G
P,G

HN03
HND3
KND3

P
P

Cool,4C
C001.4C

P.G
P.G
P,G

HN03
HNC3
HN03

P.G
P.G

HN03
HN03

P.G
P.G
P,G
P.G

HNC3
HN03
HN03
Cool,4C

P,G
P.G
P.G

HN03
KN03
HN03

P.G
P.G
P.G

HN03
HN03
HN03
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W4
W««carn Aun
international

CORE LABORATORIES

Para-iietar

Iron (Fe)

Flane
ZGP
Furnace
Ferric/Ferrous

Had (Pb)

Flaoa
ICP
Furnace

Lithium (Li)

Flame
ICP

Magnesium (Mg)

Flaoa
ICP

Manganese (Mn)

Flaoa
ICP
Furnaca

Mercury (Hg)

cold vapor 245,

Molybdenum (Mo)

Flaoa
ICP
Furnace

Nickel (Ni)

Flaoa
ICP
Furnace

Potassium (K)

Flaoa
ICP

Selenium (Se)

ICP
Furnace
Hydride

Silicon (Si)

Flame
ICP

Silver (Ag)

Flana
ICP
Furnace

HEMXPLOGY/SAHPLg CCNmiNra Hl-lli IKmEVTS

voluta
Method Referenca fmLl

236.1(l)/7380(2) 20
200.7(1)/6010(2) 20

236.2(1) 20
315-8(3) 100

239.1(l)/7420(2) 20
200.7(1)/6010(2) 20
239.2(1)/7421(2) 20

303-A(3) 20
200.7(1)/6010(2) 20

242.1(l)/7450(2) 20
200.7(1)/6C10(2) 20

243.1(l)/7460(2) 20
200.7(1)/6010(2) 20

243.2(1) 20

1,245.5(15/7470-7471(2) 100

246.1(l)/7480(2) 20
200.7(1)/6010(2) 20
246.2(1)/7481(2) 20

249.1(l)/7520(2) 20
200.7(1)/6010(2) 20

249.2(1) 20

258.1(15/7610(2) 20
200.7(1)/6010(2) 20

200.7 (1)/6010(2) 20
270.2(l)/7740(2) 20

270.3(15/7741(2) 50

303-C(3) 20
200.7(1)/6010(2) 20

272.1(l)/7760(2) 20
200.7(1)/6010(2) 20

272.2(1) 20

Bottle
TVce Preservative f 5)

P.G
P.G
P,G
P.G

HND3
HN03
HN03

HO., Cool, 4C

P,G
P.G
P.G

HN03
HN03
HN03

P,G
P,G

HN03
HN03

P,G
P.G

HND3
HN03

P.G
P.G

HND3
HN03
HN03

P.G HN03

P,G
P,G
P,G

HN03
HN03
HN03

P.G
P,G
P,G

HN03
HND3
HN03

P.G
P,G

HN03
HN03

P.G
P,G

P.G

HN03
KN03
HN03

P.G
P,G

HN03
HN03

P,G
P,G
P.G

HN03
HN03
HN03

ES-1S



W4
Wavcern Atai
International

CORE LABORATORIES

MropcoiocY/SAMPtg ccroyjNEft HtnjiKijg?rs

Parameter

Sodium (Na)

Flame
ICP
Furnace

Strontium (Sr)

Flame
ICP

Thallium (Tl)

Flame
ICP
Furnace

Tin (sn)

Flame
ICP
Furnace

Titanium (Ti)

Flame
ICP
Furnace

Uranium (U308)

ICP
Fluorenetric

Vanadium (V)

Flame
ICP
Furnace

Zinc (Zn)

Flame
ICP
Furnace

Gross Alpha/Beta
Total Radium
Radium 226
Radium 228
Ignitability
Carrosivity
Reactivity
EP Toxicity
Purg. Halccarbons
Purg. Aromatics
Acrolein/Acrylonitrile
Phenols
Benzidinee
Phthalata Esters
Nitxosamines
Pesticides/PCB's

Method Reference

273.1(l)/7770(2)
200.7(1)/6010(2)

273.2(1)

303-A(3)

200.7(1)/6010(2)

279.1(l)/7840(2)
200.7(1)/6010(2)
279.2(1)/7841(2)

282.1(l)/7870(2)

200.7(1)/6010(2)
282.2(1)

283.1(1)

200.7(1)/6010(2)
283.2(1)

200.7 (1)/6010(2)
908.1(4)

286.1(1)/7910(2)
200.7(1)/6010(2)
286.2 (1)/79U(2)

289.1(l)/7950(2)
200.7(1)/6010(2)

289.2(1)
900.0(4)

900.1(4)

903.1(4)
904.0(4)

1010(2)

1110(2)

7.3(2)

1310(2)

601(5)/8010(2)
602(5)/8020(2)
603(5)/803O(2)

604(5}/8040(2)
605(5)

606(5)/8060(2)
607(5)

608(5)/8080(2)

Volume Bottle
fmLl TrT» Preservative (5)

20 P,G HN03
20 P,G HN03
20 P,G HNG3

20 P,G HN03
20 P.G HN03

20 P,G HN03
">0 P.G HN03
40 P.G HN03

20 P.G HN03
20 P,G KH03
20 P.G HND3

20 P,G KN03
20 P.G HN03
20 P,G HN03

20 P,G HN03
100 P,G HN03

20 P,G HH03
20 P,G HN03
20 P.G HN03

20 P.G HN03
20 P.G HN03
20 P.G HN03

250 P.G HN03
1000 P,G HN03
1000 P.G HN03
1000 P.G HN03
100 P.G C0O1.4C
100 P.G 00O1.4C
500 P.G CO01.4C
1000 P.G CCOl, 4

C

40 (NHS) G/TFE COOl, 4

C

40(NHS) G/TFE HCl,COOl,4C
4 (NHS) G/TFE COOl,4C
1000 G/Arcber/TFE Cool, 4

C

1000 G/Amber/TFE C0O1.4C
1000 G/Astoer/TFE COOl,4C
1000 G/AmOer/TFE COOl, 4

C

1000 C/Amber/TFE CO01.4C
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W4 CORE LABORATORIES
Wawt^r-n Atias

HETHXOIDGY/SAMPIE OCHTAINER KEOUTREMEHI^

VOlUD* Bottle
p^Tnetar Method Peferaxa fmLl Tffit Preservative f51

Nitroarcoatics 609(5)/8090(2) 1000 G/Anber/ITE Cool,4C
Polynuclenr Arcoatics 610(5)/8100(2) 1000 G/Aober/TTE Ccoi,4C
Haloethers 611(5) 1000 G/Anber/TFE 03Ol,4C
Chlorinated HC 612(5)/8120(2) 1000 G/Anber/TFE C0Ol,4C
Zicoein 613(5)/8280(2) 1000 G/Anber/TFE COOl,4C
'. olatiles 624(5)/8240(2) 40(NHS) G/TFE Ha,CDol,4C
Sezai-Voiatiles 625(5)/8270(2) 2000 G/Anber/rFE CDOl,4C
?esticides/PCB '

s

608(5)/8080(2) 1000 G/Aaber/TFE Ccol,4C
3TX/BEDC 602, 624(5)/8020, 8240(2) 40 (NHS) G/TFE Ha, COOl, 4C
Trihalcnethanes 601(5)/8010(2) 40 (NHS) G/TFE Ccol,4C
SPA VOC'S EPA 524 3X40 (NHS) G/TFE Ha, COOl, 4C

tegerenoMH

DEPA-600/4-79-O20, Methods for the Analysis a£ Water and Wastes . March 1983.

2)EPA-SW-846, Test MeVicds, 12Z Evaluating Solid Waste , Third Edition, Nov 1986.

3)APKA, f^flnlnrl Methods for the Examination g£ Water and Wastewater . 16th Ed, 1985.

4)EPA-600/4-80-032, Prescribed Procedures for Measurement fij Radioactivity in
Drirdcinc Water . August 1980.

5 1 Federal Register . Friday, October 26, 1984 (40 CFR Part 136).

S)EPA-€00/8-78-017, Microbiological Methods for Monitoring She Environment. Dec 1978.
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NOTE TO APPENDIX 2

The Analytical Report within this Appendix represents an amended report submitted by

CORE laboratories at the request of the National Park Service (NPS). The first analytical

report was submitted to the NPS on June 15, 1989. The amended report was requested

to clarify analytical reporting units and the actual laboratory test method. No
amendments were made to the original parameter concentrations that were reported in

the June 15 report.
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APPENDIX 2

Analytical Report, Soil and Water Samples
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W4WwMrn Ati—
Ineamationai

CORE LABORATORIES

1 BM$
ANALYTICAL REPORT

890586

FOR

NATIONAL PARK SERVICE

FEDERAL BLDG., ROOM 335
FT. COLLINS, CO 80521

07/20/89

t»« anaivt'S oo-mona or im*nK«fsiion« contamad * '*• '•do* v* oa*«d upon oe*a**at»o**t and m«i*naf supct'ad try m* ew tor wrtoaa aiciusrv* and canrtd*nt<ai um inn r*oon na»

o««n mad* The - »' o'«iai>©*i or oomtona ai(H«s»ad 'aprVMni in* owt ludQmanr oi Cora la&oraionas Cora laooworida. asawmaa no r«*pons>o*irv and mates no warranty or wtit-i
wi eipress or -mpiiad as to tn« coouci *', prow ogaraiiont or pfWiUBUftMl wot—i o> any oi> gas coal or ow mtnarei prooarty. •*•" o t*na in eonnaci»on «itn «f»ch vucn

'?pon « utao o< ra*i«d upon *or an* reason wrujtsoava*



W4 CORE LABORATORIES

L A » R A T R T TESTS IESUIIS
07/20/89

JO* NUMIER: 890584 CUSTOM*: NATIONAL PAK SERVICE

SAMPLE MJUIt:000T DATE KECE: vTD:0i/C8/8? TIME RECEIVED: 08: 00 SAMPLE DATE:0V02/89 SAMPLE T1ME:U:05

PROJECT 10:CUWERLANO HATIOUL SEASHORE SAMPLE 1 : CTJ 1 3 -

1

-0-- 12" DEM:

TEST DESCI1PTION FINAL TEST RESULT UNITS OF MEASURE TEST METHOD OATE TECMI.CIAN

Total Pttroltva Mydrocirbona t/ia 05/16/89 JL

"; g£t» i
— r̂^ ,

1300 S. Potaiuc St., Sunt 150

Otnvtr, CO 80012

(J03) 751-1780

*>*• an*)** aOMiror*

OOOnWaOa r »* <WW»IWI > Utrm«3m)—!
•OO" '• jM'3 Of fM -OOr

ttm baaaa xw aewrvtticn* arto "tataf* H i nCi"*'! O" w»a CMfN tor >naaa •

<n« BMI wrjgmanl Of >• iaOO»a>OT»*» CO'* LAOOfHOr-tn lUgMH "0 '•ICO*'*0«t»V a*0 "t«ftM no !»! 0' <•©'"•-

m Of p»0''llO»a«*m "0«4"nW 0» »T * g»« <0*' »' ""n* '""•I 1 &WOO"* *« 0' t«nO .« car»r>OC< OA rrffl *"*cr. w



W4 CORE LABORATORIES
Irxtmmmtionmi

LtlOUlOtl TESTS RESULTS
07/20/89

JO* NIMIER: 890586 OJSTOMM: NATIONAL PW SWVICE

SAMPLE IIUMIER:0002 DATE RECEIVEO:0V08/S9 TIME RECEIVED: 08: 00 SAMPLE DATE :05/C2/8? SAMPLE TIW: 14:32

PROJECT IO:OMlEtLAJIO NATIONAL SEASHORE SAMPLE I0:CUIS- 1 -24--J6" REM:

TEST DESCRIPTION FINAL TEST ttSULT UNITS OP MEASURE

Tottl Pttrottui Hydrocarbon* l/Kg EPA 418.

1

05/16/89

APPROVED IT: §m me 4"-" -t

1300 S. Patoa«c St.

Dtnvtr, CO 80012

(JOS) 751-1780

PACE:

2

omn mad* THa mw piaianorn o» mwin iipmiM iuiwiiii rn» t

nona aiw aaa v nw iu uion f/njauenvnv orooa* ooavatoria :

'•OCV1 >1 uHd v '«t«d uOO" 'Of anr *MO* wwon i '

n rjewvarana and matar'« —jfllhK Ov •** ctrant *> «*om aadvama ano conr.aant.al mi »., raoo" -

a o* Cora Laooratoma Cora lanoraiorrat asaumai no 'aioor>iin*Tv ana ^ *•» no martvnr or »o'*»a"

jrotnaoajnaaa Hrajaaaw 01 any on gas eoai of oinar m.n«*at o'ooarrv ••* o* ianrj .n eonnec-on *i" *n.c« i.



W4 CORE LABORATORIES

mOIIIOIT TESTS RESULTS
07/20/89

•:3 NUHSEI: 590584 5.STCHE*: SAV. DUAL PA« SEJtVICE

SAMPLE r.UM8E«:000J DATE RECEIVED: 05/08/89 TIKE «ECE!vEO:08:00 SAMPLE OATE:05/02/89 SAMPLE TIM£:U:52

PiOJECT IO:CUMBEi»LAW NATIONAL SEASHORE SAMPLE 10 lOJI S • 1 -i8»-60" KEN:

TEST OESCPIPTIOM , MHAL TEST USULT UHITS OF NEASUU

Totil Petroleua HyOroctrbona mg/Kg EPA 418.1 05/16/89

JSZiLjsua t
7\4A,.

1530 S. Potsiuc St., Suite 130

Denver. CO 80012

(SOJ) 751-1780

PACE.

J

i nwmnew—em— —w—ew—wi
rate or «r«<.eo n » *m Dfooua*w«v oropor ooovefcono or oroi'i,

wMtt Or r«t«o uoorr lor **f 'Mao* —wi— p

Orrorj Ov 1*0 cr-or* tar **>r— oaC'utnr* CO COnNMm>«l j( * i

* oi Core LODOrolonrM Cor* UMrraofiot OAOumoi no ritf^va ano mwoo no werranti <

' 0' V*i O-i g«1 COO) Or Oiner rrbno>t> P'OOOrty -•" Or lanQ <n connoct.on * I



W4 CORE LABORATORIES
Intarnartionai

IU0H101I TESTS RESULTS
07/20/89

JOI NUMBER: 890536 CUSTOMER: NATIONAL PARK SERVICE

SAMPLE NUMSER:0004 OATE HECE I VE3 : 05/08/89 TIME RECEIVES :C8:C0 SAMPLE DATE :05/02/S? SAMPLE TIME:15:19

PROJECT I0:CUM8ERLAN0 RATIONAL SEASHORE SAMPLE ID-.CUIS- 1-72--S4" REM:

TEST DESCRIPTION FINAL TEST RESULT UNITS or MEASURE TEST METHOD OATE TECHNICIAN

Total Pctrotna Hydrocarbon* mavTCo EPA 418.1 05/16/89 JL

APPROVEO IT: ^ -WT^-inn „ 7,« if A a »

1300 S. Potomac St., Suitt 130

Oenver, CO 60012

£303) 751-1780

"** tvtMvtt u|j«nana or <-•••-»•' ."o^t ctmatAM *> rf>n '*oc*-> v* usad joop obttotvom ard
0**k> ifiMM Th# nt*ror»t«t>cv>i a* oOWMar* •<0r»**MM—

K

M tn# MSI 'jOgmtw O' CO't
'on* «iprtm (K >"V>M. 41 o m*> ^qckx'.-"v orootw 00»(«l«n» Of pro>nat)t«n*M now**«r *

NHMriti wdcxmm &v flu ehDrt 'o* *«cm •»**"» *no eenhMmtai um in* r»po« >«
Car* llOOrator«t* uivWi no 'OSOOMtOtWy *na "iwi no -•" *ni

, p» r«Qr«Mnra

gat COM o* 0>n*< mm*** orooartY *•*' 0' Mrul in connociion Miin mruen i.cr



W4 CORE LABORATORIES
International

IAI0UI 01 T TltTS RESULTS
07/20/89

.0* WJMER: 890586 CUSTOM*: KATI0NA1. PAM SERVICE

SAMPLE HUMKt:0OOS OATI «SCE I VQ :«/08/89 TIKI MCIIVEO :08:00 SAMPLE OATE 1.05/02/89 SAMPLE TlMEi16:00

PROJECT IO:CUMtERLAJfl) MATIMtAL SEASHORE SAMPLE 10:OJIS- 1 -S4--96" REM:

TEST 0ESC»IPTIO» M1ULL TUT RESULT UHITS OF MEASURE TEST METHOD OATE TECHNICIAh

TotRl Pttroltun Hytiroctrbent »/*9 IEPA 418.1 05/16/89 JL

ITl -^^JTifiai "air<i-A-

1300 S. Potomac St., Suit* 130

Omvtr, CO 80012

(303) 751-1780

PASE-.5

n»mm egnm <r imi| nil mi cowmm « ma •w»» «• DM ucox—WW ax*»hh mmkwm 6v "» claw HI«• •»«" «J wmiwiii uu inn rtoo» «•>

M»" "larM TT»« >nmv*miv*l 0* oo*«sw« I mi MPtWIM <«• &•« iJOgmi»" 0* Co'» .tocMOT.M Cfl»t Ittorvo'wt uwiw "0 '••ooniA-i* »«J mu«t «o ••*'•*!> « «,-.,-.

i««i •o*»i o* .rnaiao »!«•"• pr7MMB

I

WI »*«©•» OOMfiOora 0> pitf—WtM WoaWI oi •*» om gu CO* Of aMa* m.tw* orocant «•« o» uno .« con«»ciron anm *fmk i^«



W4 CORE LABORATORIES

lliOIIIOn TESTS RESULTS
07/20/89

JOS KUM8ER: 390584 CUSTOMED: NATIONAL 'Alt SERVICE

SAMPLE MUMBER:0006 DATE »ECEIVE0i05/08/CT TtNC RECEIVED: 08: 00 SAMPLE 0ATE:0S/02/89 SAMPLE TIKE:17:00

PROJECT ID:CUMBEItLAMD NATIONAL SEASHOPI SAMPLE 10 :Oj: S 2-24"-36" REM:

TEST DESCRIPTION FINAL TEST RESULT UNITS OP MEASURE TEST METHOD DATE TECHNICIAN

Total Petrole\ja Hydrocarbon B/'a 05/16/89 4L

•i- ^^Ci-i."« '2*.ci£kd«-

1300 S. Potomac St., Suite 130

Denver, CO 80012

(303) 751-1T80

IICXOU 0/ ^0"«0 M '0 'Pa* pfOauCtPOTtT fOOl
i -1*0 Or »>«.; ,ooi- <©• ¥»» 'Mton •*aiio».r

raafffft ye) Q4Md ,0Ce-< KHaUHIlllH M m— Hl aL/00*aKl Dv tfi» f.^>i for -**OM •Chifcv* **afl TOrhW'.t. uH I'M -*' - *JI

m«0*tt inOcjmaWt Ot COT! LMW1IOIOI Co*» aJAOTMrlM Ukmil no tIDOOVMOrMr. »V*0 ">•»! "0 Mrr**.!*. -• *r -*->
ft* 0" 9M .3* 0* OnW "*•"**» O'OWt •••' 0< »«nO •« C-jn-aur - ." a»fit<.n »„'.'



W4 CORE LABORATORIES

UIOIIIOI! TESTS RESULTS
07/20/89

JC8 <LMi>: 890584 CUSTOWRl NATIONAL PARI SERVICE

SAMPLE »UM8ER:0007 DATE RECEIVM:05/08/89 TIKE RECEIVED: 08: 00 SAMPLE OATE:05/02/S9 SAMPLE TIME:17:00

PROJECT I0:CUM8CRIAKD NATIONAL SEASHORE SAMPLE 10 :CJ !

S 2-48--40" REM:

TEST DESCRIPTION; FTKAl TEST RESULT UNITS Of MEASURE TEST METHOD OATE TECHNICIAN.

Total Pttrotaul Hydrocarbon* ng/Cg EPA 418.1 05/16/8° JL

APPROVED IT: ^SfcaMfti ^/^Vn * .

1300 S. Potomac St., Suitt 130

Otfwtr, CO 80012

(30J) 751-1780

PACE:7

""•<* lOaWt'l OPW^OTO 0* MMfpflrtflHM (SMflN Bl "<• "*OOH if* t)***Mj UOOT
»W»i«n Of OOWaSn* *aonM*M rWfini 1h» DOT) MOQm*

u to im ofaducrv*rv 0*00** os*vat*on* or c^m**'
pon 'O' *n* 'MftO* RtilUDl 'ili

lUwniwrn ana matantf »uttri>Mj Dv ">• '*• "v «*«• •awtm* and contNJtw.il us* m>« 1*00" "»

11 Ot Cor* L«ORV*K»TNn CO'* IftDOratOr** Uk^tt no •T'0"*O"*V *f*S "t*IM ^ ••"nty (W *C"**tX I

f*y O* 041 CO* O* Ofr*H "'"•'• OrO0RWt> •Ml O' MV«0 '" CO""«xi>or «>|P> «"w» n.;



W4
Inlaw i mttanmt

CORE LABORATORIES

KIOUTOir TESTS RESULTS
07/20/89

J09 NUMBER: 590544 CUSTOMER: NATIONAL PAR* SERVICE

SAMPLE UUX6E»:00CS OATE »ECE I VtO : 05/08/89 TIKE RECE1VI0:08:00 SAMPLE DATE ; 05/02/89 SAMPLE TINE:19:20

PROJECT I0:CUMSERLA» NATIONAL SEASHORE SAMPLE IO:CUIS-3 REM:

TEST DESCRIPTION f
I NAM TEST RESULT UNITS Of MLASUR1 TEST KETHOB 0ATI

CM or id* (Flit.)

PM (Flit.)

Solid*. Total 0U*olv*d (TOJ)

Sulfite (Hit.)

Catciu*, Bin. CC*>

Ltad, Total (Pb)

Sodlu». 0i*». (NO

S*nz*n*

Ethyl Itnzcn*

Tolucn*

Total Petrolavn Hydrocarbon*

Xylan**

7.74

836

117

108

<0

350

<1

<5

«5

<10

«5

«0.03

ng/L

PM unit*

ng/L

ng/l

«0/l

ng/L

ng/L

ug/l

ug/L

ug/L

ng/L

ug/L

EPA 321.2

(PA 130.

1

EPA 160.1

EPA 373.2

EPA 200.7/6010

EPA 200.7/6010

EPA 200.7/6010

EPA 624/8240

EPA 624/8240

EPA 624/8240

EPA 418.1

EPA 8240

85/18/89

05/30/89

05/10/89

05/30/89

05/25/89

05/23/89

05/25/89

05/19/89

05/19/89

05/19/89

05/16/89

05/19/89

PJM

JLS

RMAt

PJM

UCL

TH

UCL

PO

PD

PO

Jl

PO

APPROVED 8Y:

1300 S. Potomac St.

Denver. CO 80012

(303) 751-1780

Suit* 130

PACE:

8
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' j*ia m conntctu



W4 CORE LABORATORIES
Incvnstionfli

IIIOIIIOIT TESTS lESUlIS
07/20/49

OJJ NUM1EI: S90586 OJSTOHEi: HATIOKAL. PAJU SUV ICE

SAMPLE «JHB£»:00« OATE «ECE I VED: 05/08/89 TINE IECEIVE0:08:00 SAMPLE 0ATE:05/03/89 SAMPLE TImS:TT:21

PROJECT 10:OjmE(lAJtO NATIONAL. SIASHOU SAMPLE ID:GJlS-4-0"-12" REM:

TEST DESCIIPTIO* UlNAi. TEST KESULT LIMITS Of MCASURE TEST METHOD

Total Pttroitm Hydrocarbon* "t/if 05/16/89

APPIOWO IT! _ ^g", tZsslj

1300 S. Potoaae St., Suit* 150

Denvar, CO 80012

(305) 751-1780

PAGE:

9
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W4 CORE LABORATORIES
IrtCMTiatianal

LtigillOIT TESTS RESULTS
07/20/89

JOS WJM8ER; 390584 CUSTOM*: MATIONAL PU( SERVICE

SAMPLE NUM8ER:0010 OATE RECE!VEO:05/08/89 TIME RECEIVED :08:00 SAMPLE OATE :05/04/89 SAMPLE TIME:19:20

PROJECT 10: CUMBERLAND NATIONAL SEASHORE SAMPLE !D:CUlS-5 MIOUAT PIT REM:

TEST DESCRIPTION flKAl. TEST RESULT UNITS OP MEASURE TEST METHOD DATE TECHNICIAN

Benjene,

Ethyl leniene

Toluene

Totel Petrolem Hydrocarbons

Xytenei

ug/l

U9/L

U9/L

»9/L

ug/L

EPA 624/8240

EPA 624/8240

EPA 624/8240

EPA 418.1

EPA 8240

05/19/89 PO

05/19/89 PO

05/19/89 PO

05/16/89 JL

05/19/89 PO

"PROVED 8T: z&*~~-^ ;^t^ rt T)

1300 S. Potomac St., Suite 130

Denver, CO 80012

(303) 751-1780

PACE:10

TIB IMtVfM OQMflns c '"WPMUMM OOMMWel •* Ifttf H0O0IW D » mm- I-TT1 and rn«tjn«i lUWt— o> int C<«m *y .noM «iciufM «>v) corNMm* .M ">-» too" nu
• or ooMOrx inytuM MpfWJWI '*• ow ludgmmt o« Cc*» Ltoomo*t Cor* LJMrirontn •**."»•* no -Mt>oni.CMi'T, «no «mm -x) Wi •"?> w '•cv«M'" *

a M 'o "*• oraouctnrty ofooo* ooewtuo** o« prpMltMlMM wotW o' «n> o>i gu co» 0' o*f>t* m.«»fti orocutv *•" o* *< n wnet*" *-ii «t*icn *.:-

„^on trj< *Vt '•WO* «r*4MO«W*



W4 CORE LABORATORIES
Intamationai

lllOlltOK TESTS RESULTS
07/20/89

JOS NUHBEJt: S90S8* CUSTOMER.: NATIONAL PMJC SERVICE

SAMPLE »um,ER:0011 DATE PECE I VEO :05/C8/S9 TIME UCEIVEO :08:00 SAMPLE 0ATE:05/03/89 SAMPLE T!ME:10:53

PROJECT IO:CUMiE«UUa NATIONAL SEASHORE SAMPLE 10: CUIS-5 2«"-J6" IEM:

TEST DESCRIPTION MNAL TUT USULT UNITS 01 NCASUU TEST METHOD DATE TECHNICIAN

TotNl P»»rot«v» Hy-Jroctrbon. 05/16/89 Jl

APPWWD WtJ &£a4ta»* -7^' **^

1300 S. Potanc St., Suitt 130

D«nvtr, CO 80012

(303) 7*1-1780

PACE: 11

I
Cor» twrmnM tuunM noWt—WIM "UNI no warrom> • '•o'o»o*»«

i proMtfionou nowo«o' 9* onv oh g«i cow 0* oinot "Movat PWJWWI *•" v una il conoocvgn --- --.<-. ^.c



W4 CORE LABORATORIES
Infrntlorwl

lUOl I IOM TESTS RESULTS
07/20/89

JOB NUMBER: B9C584 CUSTOMER: NATIONAL ?«K SEJtVICE

SAMPLE NUMiER:0012 DATE RECEIVED :05/08/S9 TIME RECEIVED: 08: 00 SAMPLE DATE:05/03/89 SAMPLE TIME:11:07

PROJECT ID. CUMBERLAND NATIONAL SEASHORE SAMPLE ID: CUIS-5 »8"-60" REM:

|

IflNAl TEST RESULT luMITS OF MEASURE [TEST METHOD ioATt TECHNICIAnITEST DESCRIPTION

Total Pc. oleua Hydrocarbon* mg/*9 05/16/89 JL i

APPROVES IT: ^^^-J- -t^. j«a
i1

1300 S. PotoaMC St., Suit! 130

Cenvtr. CO 80012

(3M) 751-1780

PACE: 12

Tha wi«vm 00*»0(>a V
M«n maoa Tha -*- otw*
t'0"» I<D>IH O' mo>^a
'•00" •! uUfl Oi •"•0 '0

MUNW al t*M <*oom an) D4M0 uoon O0ftan>a«iona and manful mpoNa rl r> ma want *or

ootftona ngnaM 'acaaant ma oaji -lOamon! or Cora LaocaWiai Co/a Laooratorat aaaomaano raaoonaioaw Hta maw
• o»obucti**i» cooa* ooararront c O'O'naotanoaa na-aiai <w ar» o.i gat coat o» oma- mma'ai orooarty ajaa V i*no al

my >aaaon «r>aiaoa*a«

aiciuinfa ana conhoom* uaa mn raoo" "aa



W4
WwtarrAdw
International

CORE LABORATORIES

LABORATORY TESTS
07/20/89

RESULTS

OS NUMBER: 890536 CUSTOMER: NATIONAL PARK SERVICE

SAMPLE NUMBER:0013 OATE RECE I VEO: 05/08/89 TIME RECEIVED:C8:00 SAMPLE 0ATE:05/03/89 SAMPLE TIME:16:00

PROJECT I0:CUM8ERLAN0 NATIONAL SEASHORE SAMPLE 10: CUIS-6 VST EXCAVATION PIT REM:

T
TEST DESCRIPTION FINAL TEST RESULT UNITS OF MEASURE TEST METHOD DATE TECHNICIAN

Chloride CFUt.)

pH (Fitt.)

Sol Ids, Total Dissolved (TDS)

Sulfate (Filt.)

Calcium, Diss, tea)

Lead, Total (Pb)

Sodium, Oiss. (Na)

Benzene

Ethyl Benzene

Toluene

Total Petroleum Hydrocarbons

xytenes

APPROVED BY: ^BSaCB i M

745

7.27

1840

35

116

<0.05

530

123

99

520

20

201

ng/L

pH Units

mg/L

mo/L

mg/L

mg/l

mg/L

ug/L

ug/L

ug/L

mg/L

ug/L

EPA 325.2

EPA 150.1

EPA 160.1

EPA 375.2

EPA 200.7/6010

EPA 200.7/6010

EPA 200.7/6010

EPA 624/8240

EPA 624/8240

EPA 624/8240

EPA 418.1

EPA 8240

05/18/89

05/30/89

05/10/89

05/30/89

05/25/89

05/23/39

05/25/89

05/19'89

05/19/39

05/19/89

05/16/89

05/19/89

1300 S. Potomac St.

Denver, CO 80012

(303) 751-1780

Suite 130

PJM

JLS

RMN

PJM

UGL

TLK

UGL

PO

PD

PD

J

I

PD

PAGE: 13

Tna anaiy*a ooimont o» imtrDWaiw* contarf*o ifl t*>t wapon art dum upon oowvatrona «no material SUOPIWJ ov ma ci-eni 'or «noaa •cius.vt and contifl«/Mtat jia m.» ••oo" "as

b«#fi maaa Tht -nuroftftliooi Of opintona aipraiaap repreaeM mi o«t uaqmant otCca taDOfaioraa Coft* LaootaiOfa* asi-^at rto raaponnori'ty anc mini no *wtnft (•• -ooraian-d

lion* eiprass or nr\pnad aj W tno productivity prcpar cpatanort Or prot'laowneta no*tvtW o - any 0>i gas COJi or O'r-ar "ina-at oropafty *»li or lano in connactton w m yyfc" S-;~
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W4
WaattmAtiM
International

CORE LABORATORIES

LABORATORY TESTS
07/20/89

RESULTS

OS NUMBER: 890584 CUSTOMER: NATIONAL PARK SERVICE

SAMPLE NUMBER:0014 DATE RECEIVED:05/08/89 TIME RECE!VED:08:00 SAMPLE DATE:05/03/89 SAMPLE TIME:16:00

PROJECT !D:CUMBERLAND NATIONAL SEASHORE SAMPLE ID: CUIS-6 3"-1J" REM:

TEST DESCRIPTION FINAL TEST RESULT 'UNITS OF MEASURE TEST METHOD
-*-

DATE TECHNICIAN

Total Petroleum Hydrocarbons 548 mg/Kfl EPA 418.1 05/16/89

APPROVED BT: ,^/fatW*,

1300 S. Potomac St., Suite 130

Denver, CO 80012
(303) 751-1780

PAGE: 14

Th» anaiytit oomient, c iMarerMSMra contamM in Bin noon ara ouad uoor oeaarvationi and maitftai tuooi'M oy in« cinw t<w »no«a •icnniv* ana eonM«mi« u»e Bin wool "as

Man Tiaot Tha intarpraiaoona o* oo'n>ona a*Dfaa*ad raoraaant ma oav ]„oornani o' Coia . iDcaicc^ Cora Law aiories asiumas no rasoonno<i»t, and miMi no warranty c -acese"' i

lion:, aiD'aas or ifflohva M to ma O'OOucttyt'y o'ooa' oowratona o- orc'taoianaM nowaya' ot any on gas coat O' ome' m.narai o'odwtv wan or lano »n connact<on Aim *" :n s.c
icuor >s uMd of 'weu -co" ')' any 'aaaon «naiso*vai



W4
WwttrnAtlM
InttTi lalwnal

CORE LABORATORIES

LABORATORY TESTS RESULTS
07/20/89

J 3S NUMBER: 890586 CUSTOMER: NATIONAL PARK SERVICE

SAMPLE NUMBER:0015 DATE RECE!VED:05/08/89 TIME RECE!VED:08:C0 SAMPLE DATE:05/03/89 SAMPLE TIME:10:01

PROJECT !D:CUMaE5LAN0 NATIONAL SEASHORE SAMPLE 10: CUIS-6 12"-24" REM:

TEST DESCRIPTION FINAL TEST RESULT UNITS OF MEASURE TEST METHCO OATE TECHNICIAs

Total Petroleum Hydrocarbon* 104 Img/Kg EPA 418.1 05/16/89

APPROVE0 BY:

1300 S. Potomac St.

Denver, CO S0012
(303) 751-1780

Suite 130

PACE: 15

Tht mtivM lann w «wwii*«i eowamid m m<i "»co* •-. ohm uoon ooM«vti«>m wa "•«».* MMMd by m» eww 'c -no.. HUM xm co»M.n>..i u i. in., .oo* -a.

tKMir, ^M. Tn, mtwiiwi o. oo.mo/.. iicmmo repawn lit* •,,,, Mdqnwnt ol Co-. LaBOrMnM Con LMWUOmmUMM "o VWHOT) ««•« «0 «•"•"(, r» •«>'.,*«'.

•en, ..p.... o. «w« .» io in r-'ooucum. o'oo*' oe*»i.oni <v momaewnMl noMMi »' an. o.i aa» eo* o. om« n«w« o-ooan, •«> o> jand ,n connaci.on «.m «r»es ...
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W4 CORE LABORATORIES
International

L«10l« !3t( TESTS
07/20/39

RESULTS

JOB NUMBER: 890586 CUSTOMER: NATIONAL PARK SERVICE

SAMPLE NUM8ER:0016 DATE RECEI VED:0S/08/89 TIME RECEIVEO:08:00 SAMPLE DATE:05/03/89 SAMPLE TIME:17:41

PROJECT I0:CUM8ERLAN0 NATIONAL SEASHORE SAMPLE ID:SM-1 REM:

TEST DESCRIPTION {FINAL TEST RESULT UNITS OF MEASURE TEST METMCC I0ATE TECHNIC.AN

CMoride (Flit.)

pH (Flit.)

Solids, Total Dissolved (TDS)

Sulfate (Pitt.)

Calcium, Diss. (Ca)

Lead. Total (Pb)

Sodium, Diss. (Na)

Benzene

Ethyl Benzene

Toluene

Total Petroleum Hydrocarbons

xylene*

APPROVED BY: ^

•s-co

7

35800

2700

374

«0

11000

<1

<5

«5

<10

<5

7.70

<0.1

^* f*Vi n, i i-V- t - -

i"9/ 1.

pH Units

mg/l

mg/l

mg/L

mg/l

mg/L

ug/L

ug/L

ug/L

mg/L

ug/L

EPA 325.3

EPA 150.1

EPA 160.1

EPA 375.3

EPA 200.7/6010

EPA 200.7/6010

EPA 200.7/6010

EPA 624/8240

EPA 624/8240

EPA 624/8240

EPA 418.1

EPA 8240

05/23/89

05/30/89

05/10/89

05/19/89

05/25/89

05/23/89

05/25/89

05/19/39

05/19/89

05/19/89

05/16/39

05/19/89

1300 S. Potomac St.,

Denver, CO 80012

(303) 751-1780

Suite 130

PJH

JLS

RMS

EJS

US'.

UK

KIL

PO

PD

PC

JL

PO

PACE : 16
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tmns #.£>'•>» o' imoftd at io in« Dfooucuvpiv crroo** operations o' o'oMioitngi] nowava* o' any oil 9*s coai 0' ome< mir-arai orooany wan 01 sano -n connacnon * i

rei'orr is usao 0' WiM uOon if any 'tason ..naisoaye'



W4 CORE LABORATORIES
International

LABORATORY TESTS RESULTS
07/20/89

JOS NUMBER: 870544 CUSTOMER: NATIONAL PARX SERVICE ATTN:

SAMPLE MUMBER:0017 DATE RECEIVED: 05/08/89 TIME RECEIVED: 08: 00 SAMPLE DATE:05/04/89 SAMPLE TIME:12:37

PROJECT I0:CUMBERLAND NATIONAL SEASHORE SAMPLE !D:CVIS-DU REM:

TEST DESCRIPTION FINAL TEST RESULT UNITS OF MEASURE TEST METHOD DATE TECHNICIAN

05/19/89 PO

05/19/89 PO

05/19/89 PO

05/16/89 JL

05/19/89 PO

Benzene

Ethyl lenzene

Toluene

Total Petroleum Hydrocarbon*

Xylene*

<1 ug/L

<5 ug/L

<5 ug/L

<10 mg/L

<5 ug/L

EPA 624/8240

EPA 62^/8240

EPA 624/8240

EPA 418.1

EPA 8240

APPROVED IT: TS^^r-v^, JlZ/K ,

1300 S. Potomac St.

Denver, CO 80012
<303) 751-1780

Suite 130

PACE: 17

The anuvu oomont or mmpcwuieni com«.nr»« .n em neon • • uih upon ooMrvitioni «na monroi moonm By mt curjm 'or «nou nciuvo ma car-norm, „i uk m.i r»oo<i Dm
BMX midt TH .«nimvi Or OprnrOM IHIUIfl TCrmrt tnr| Mtt uOCimrjnl ol CO't L*DOrttorirM Corrj L»BO<«IO>« Ulumrit no r»woni'0'"ry ina TIM»t no »•"•"!> cv 'nprrmntj

i.ont riiorMt Of iiWiM u lo in« pfaouctrvtry o'ooor opmuoni or orc''iio»n»M no»»*> o' v> 0" gu co* 0' oi«n> mmprti orooonv «•* or wo " connection »nn wfi.cn i„cnrjii •DfM* Or imoJ.oo u lo lh« pra0uctnntv O'oorrr opr/rtuxii

report it uSOd or ronoo upon 'or any rOMOn •natioovor



W4WMfnAM—
International

CORE LABORATORIES

LABORATORY TESTS
07/20/89

RESULTS

JOS NUMBER: 890536 Customer: national part service ATTN:

SAMPLE NUMBER:0018 DATE RECEIVED: 05/08/89 TIME RECEIVED: 08: 00 SAMPLE DATE:05/W/89 SAMPLE TIHE:K:15

PROJECT ID:CUMBERLAND NATIONAL SEASHORE SAMPLE ID : CV

I

S-NORTH WALL 48"-64u REM:

TEST DESCRIPTION FINAL TEST RESULT UNITS OF MEASURE TEST METHOD OATE

Total Petroleum Hydrocarbons <20 rag/Kg. EPA 418.1 05/16/89

APPROVED BY: ^^A
1300 S. Potomac St., Suite 130

Denver, CO 80012

<303> 751-1780

PAGE: 18

The analysis, ooinions w mtefptelltiont contained in Inn moon •'• oaaed upon ooeefvilions and minim supplied By me ci'»nl lot whom eselu»i»e and confidential use this repon "as

boon made Tho inlefpfetttions of opinions oiprtuod repfeeent me post udgmont or Core LepOfatOfies COfO laoorliories assumes no responsibility and miMJ no warranty nf represent i

dnnq nvpross o' -npi.oo as to 'no productivity o'ooo' operations o* o'ntitaot»n*ss however o* any oil gas coal 0' other mineral property wen o' sand m connection lA'tn wnicn soc fc

repon s useo Of f«ied upon lor any reason whatsoever



W4 CORE LABORATORIES
Intamational

LABORATORY TESTS RESULTS
07/20/89

JOB NUMBER: 8506-5 CUSTOMER: NATIONAL PARK SERVICE

SAMPLE NUMBER:0001 DATE RECEIVED:05/24/89 TIME RECEIVED:09:00 SAMPLE 0ATE:05/06/89 SAMPLE TIME:09:50

PROJECT ID: CUMBERLAND ISLAND N.S. SAMPLE ID:CUIS2-1 5' REM:

TEST DESCRIPTION MNAJ. TEST RESULT UNITS OF MEASURE TEST METHOO DATE TECHNICIA'.

Total Petroleum Hydrocarbons 12 n>9/K9 EPA 418.1 06/05/89

APPROVE0 8Y: ^̂,-^*-~ 2ma --

1300 S. Potomac St., Suite 130

Denver, CO 80012
(303) 751-1780

PAGE : 1

The anelyais oomions or interpretations contain*] in this report are Based upon observations and matenal supplied bv the dent tor whoee e«cluS've ana confidential use this 'eoon has

been mad* Tna interpretations or opinions expressed represent tna beat ,jdgment of Core laooratoriaa Cora Laboratories assumes no responsibility ana mattes no warranto w represent

tons eipress or imotieo as to tne productiviH Dtoper operations or prot'taoieness however of any oi> gas coai or other mineral oropenv wan ot sana m connection ivitn **;•* sue
report is used or retted upon tor any reason whatsoever



W4 CORE LABORATORIES
International

LABORATORY TESTS RESULTS
07/20/89

JOB NUMBER: 890645 CUSTOMER: NATIONAL PARK SERVICE

SAMPLE NUWBER:0002 DATE RECEIVED:05/24/89 TIME RECEIVED:09:00 SAHPLE DATE:05/06/89 SAMPLE TIME:09:50

PROJECT ID: CUMBERLAND ISLAND N.S. SAMPLE I0:CUIS2 2 4'-6' REM:

TEST DESCRIPTION FINAL TEST RESULT UNITS OF MEASURE TEST HIT HOD DATE TECHNICIAN

Total Petroleun Hydrocarbon* 80 mg/Kg EPA 418.1 06/05/89

APPROVED BY ^/^>^*~ ^7-*.<C*t-t<^.

1300 S. Potomac St., Suite 130

Oenver, CO 80012
(303) 751-1780

PACE:

2

The analysis opinions o' mietpretatipns cpfttained m mis report are based upon observations and malarial supplied ov the c'ient for whose e«cius<ve ano confidential use ins 'epon r^as

been maoe The inierpretaiions or opinions eipretsad rapreaent me basi lodgment o' Core Laboratories Core Laooraior es assumes no responsibility *na mases no wa-raniy or <eoreser M
lions eipress or imoiiea as to me productivity proper operations or profitableness however oi any oil oas coai or oine* m.nniai property wen or sano in connection with wh.cr. sc » r

report is used 0* reliea upon lor any reason whatsoever



W4 CORE LABORATORIES
International

LABORATORY TESTS RESULTS
07/20/89

JOS NUMBER: 890645 CUSTOMER: NATIONAL PARK SERVICE ATTN:

SAMPLE NUMBER:0003 DATE RECEIVED:05/24/89 TIME RECEIVED:09:00 SAMPLE 0ATE:05/06/89 SAMPLE T1ME:09:50

PROJECT ID:CUMBERLAN0 ISLAND N.S. SAMPLE ID:CUlS2-3 *' REM:

TEST DESCRIPTION FINAL TEST RESULT UNITS OF MEASURE TEST METHCO TECHNICIAN

Total Petroleum Hydrocarbon* 16 mg/Kg EPA 418.1 06/05/89

APPROVED BY!^L vUh^
1300 S. Potomac St., Suite 130

Denver, CO 80012
(303) 751-1780

PACE:

3

Tna analyst* opinMni of intsfpratauona contained in thta moon art basso uoon obsarvations ano matanai suppt*o by ma cttant tor whosa aiciusiva and contioaniiai usa tn.s 'apon "as
baan maoa Tna intarprstationa or oomiona aiprasaao raoraasni tna bast ludqmant o> Cora Laboratory* Cora Laooratonas assumas no rasponsioility ana msaa* no warranty ni -epresenta

tions aiorasa or imoiiao aa to tna oroouctrvrtv orooar ooarattona or prol'taoiana** noyyavar ot any oil gas coat or omar m.narai prooerty w*> or sand r connaction writs wrvcn Sucn
rooon is usao or ratiao upon tor any raason wnataoavar



APPENDIX 3

Letter From the Georgia Department of Natural Resources
Approving the Draft ISC

50



keply rot Georgia Department of Natural Resources
205 Butler Street. S E

.
Floyd Towers East Atlanta Georgia 30334

INDUSTRIAL WASTE MANAGEMENT PROCRAM j Leonl , a Leabtuer Con,m, ss , ne-

UNDERCROUND STORAGE TANK UNIT H», \a f Rene.s Assistant Onecior

3420 NORMAN BERRY DRIVE Environmental Proteci.on O.v.s.on

7TH FLOOt
HAPEVILLX, GEORGIA 30354
(404)669-3927

August 23, 1989

Superintendent K.O. Morgan
Cumberland Island National Seashore

National Park Service

P.O. Box 806

St. Marys, Georgia 31558

SUBJECTi Underground Storage Tank (UST) Release:
Cumberland Island National Seashore,
National Park Service
St. Marys, GA; Camden County

Dear Superintendent Morgan:

This is in reply to your letter, dated August 2, 1989, to David Muntz
of my staff that forwarded the tank closure assessment and initial site
characterization report for the subject release. This report satisfies the

federal UST regulations for tank closure, paragraph 280.72, as well as the

initial site characterization requirement, paragraph 280.63, for corrective
action.

The analytical data presented in your report confirm that the bulk of

contaminated soil was removed successfully at the time of tank closure.
The twice-daily flushing action by tidal controlled groundwater has probably
already removed the documented residual soil contamination; consequently,
additional soil remediation is unwarranted.

The release had little or no impact on surface waters, or groundwater,
as your sampling and analytical data confirm. For this reason, the Georgia
Environmental Protection Division (EPD) does not intend to require further
remedial action at this site.

If you have any questions, please contact David C. Muntz, P.E., at

(404)669-3927.

Sincerely,

Marlin R. Gottschalk, Ph.D.

Unit Coordinator
Underground Storage Tank Unit

MRG:dnmi6/21
cc: Gary Rosenlieb, National Park Service

Randolph D. Williams, GA EPD
David C. Muntz, GA EPD

Ftlei Camden; St. Marys; National Park Service; Cumberland Island National

Seashore
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The National Park Service Water Resources Division is responsible for providing water

resources management policy and guidelines, planning, technical assistance, applied

research, training and operational support to units of the National Park Service. Program
areas include water rights, water resources planning, regulatory guidance and review,

hydrology, water quality, watershed management, watershed studies and aquatic ecology.

Use of trade names does not constitute or imply U.S. Government endorsement of

commercial products.

Copies of this report are available from the following:

Computer Assistant (303)221-8330
National Park Service

Water Resources Division

301 S. Howes Street

Fort Collins, CO 80521

Technical Information Center (303) 969-2130

Denver Service Center

P.O. Box 25287
Denver, CO 80225-0287



^a

As the nation's principal conservation agency, the Department of the Interior has the

responsibility for most of our nationally owned public lands and natural and cultural

resources. This includes fostering wise use of our land and water resources, protecting

our fish and wildlife, preserving the environmental and cultural values of our national parks

and historical places, and providing for enjoyment of life through outdoor recreation. The
department assesses our energy and mineral resources and works to ensure that their

development is in the best interests of all our people. The department also promotes the

goals of the Take Pride in America campaign by encouraging stewardship and citizen

responsiblity for the public lands and promoting citizen participation in their care. The
department also has a major responsibility for American Indian reservation communities and
for people who live in island territories under U.S. administration.

The mission of the Water Resources Division is to preserve and protect National Park

Service water resources and water dependent environments. This mission is accomplished
through a watershed management program based on needs at the park, Region, and
National levels.
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