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MEMORANDUM CH2MHILL 

Preliminary Results for Additional Background P AH 
Sampling from CNC Main Base Railroad Lines and 
Annex (Zone K) 

TO: 

FROM: 

DATE: 

CNCBCT 

CH2MHILL 

May 3, 2001 

This memorandum presents the preliminary analytical results for soil samples collected to 
establish reference concentraitons for benzo(a)pyrene equivalent (BEQ), arsenic and copper 
for the Naval Annex (Zone K) and areas adjacent to the railroad lines at the Charleston 
Naval Complex (CNC). The analytical results are still being validated however reported 
values are not expected to change significantly from validation. The Figures 1 and 2 present 
the approximate sample locations along with station identifiers for data presented in the 
appendices. Table 1 summarizes the sample location descriptions. Appendix A presents the 
analytical results summaries for the 7-P AHs, arsenic, and copper as well as the BEQ 
calculation per sample. The analytical result forms from the laboratory will be presented in 
the final form of this memorandum, along with the figures and photographs of the locations 
taken during sampling. Table 2 and 3 in this memorandum present the analytical data 
summaries for BEQs, arsenic and copper. The methodology followed for BEQ calculations 
is the same as previous CNC BEQ background study (CH2M HILL, February 2001). 

Railroad Lines Sampling Results 

A total of 21 surface soil samples were collected from railroad tracks and adjacent areas. 
Two duplicate samples and 3 other samples (MS/MSD, and Equipment blanks (EB)) 
collected were not included in this data summary, as they were for QA/QC check during 
data validation. 

Six of the sampling locations were paired (GDLSB00201-GDLSB00301, GDLSB00601-
GDLSB00701, GDLSB00801-GDLSBOO901, GDLSB01201-GDLSB01301, GDLSB01401-
GDLSB01501, GDLSB01601- GDLSB01701) to represent soil within a railroad track and the 
potential runoff in the immediate downgradient location for the railroad sample. Results 
for this analysis are presented in Table AI, in Appendix A. As can be noted from the BEQ 
values, and the inorganics in these paired samples, a pattern is not discernible. Runoff 
samples are similar in concentrations to the railroad soil samples. The field team reported 
that for the most part, railroad soils had to be sampled under the ballast material, which is 
often greater than 2 ft deep. This may have prevented direct deposition of the railroad tie 
creosote material on to the soils underneath. Since there is no significant or discernible 
difference between railroads and runoff samples, all samples were combined into a single 
data set to estimate a mean and a 2 times mean (2XMean) concentration. These values will 
be used in comparing against site concentrations for BEQs detected in sites located adjacent 
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to the railroads across CNC. Table 2 includes a summary of the data for the 21 background 
samples. 

BEQs: All 21 samples had detectable levels of BEQs (at least one of the 7 PAHs per sample), 
resulting in a 100% frequency of detection. The estimated BEQ concentrations ranged 
between 87 ug/kg to 5133 mg/kg (in sample GDLSBO1401). The total of maximum detected 
BEQs from different samples was 5866 ug/kg. The 2Xmean value for railroad track BEQs is 
estimated at 3397 ug/kg. The overall railroad tracks BEQs were elevated compared to CNC 
general background surface soils and frequency of detections were higher. Therefore the 
BEQ value range as well as the estimated 2XMean value should be considered when 
comparing against BEQs detected in sites located in the vicinity of railroad tracks and runoff 
areas from asphalt paved areas. 

Dibenzo(a,h)anthracene 
Indeno(l,2,3-c,d)pyrene 

BEQ 

Inorganics 
Arsenic 
Copper 

Arsenic and Copper: Arsenic and copper were analyzed in all 21 samples and they were 
detected in all samples. The arsenic concentrations were similar between rallroad soil 
samples and runoff area soil samples. The range of arsenic concentrations was between 2 
mg/kg and 92 mg/kg, with a mean concentration of 26 mg/kg. The 2XMean arsenic value 
is 53 mg/kg for the railroad tracks and adjacent runoff areas. The copper was detected 
between 5 mg/kg and 109 mg/kg, with a mean concentration of 37 mg/kg. The 2XMean 
value for copper is 75 mg/kg. These chemicals could be associated with the base 
maintenance activities. 

Naval Annex - Zone K 

BEQ calculations include half of reporting limit values for non-detects. 
Max = maximum concentration 
' - represents an individual sample maximum (not total of the max. value in the column). 

I 
0.1 

The Naval Annex was sampled in 6 locations for surface soils, and three of these locations 
were also sampled for subsurface soils. All samples were analyzed for PAHs, arsenic and 
copper. The results fox surface soil are summarized in Table 3a. Results for subsurface soil 
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are summarized in Tables 3b. Appendix A includes the data reports forms the analytical 
laboratory and Appendix B includes analytical summary tables. 

BEQs: Very few of the PAHs were detected in six surface soil samples and none were 
detected in the subsurface soil samples. The laboratory reported much lower detection 
limits than previous background sampling effort. The estimated 2XMean background BEQ 
value, using the detected values and half of the nondetected (reporting limit) value, is 88 
ug/kg. 

Arsenic and Copper: All 6 surface soil and 3 subsurface soil samples were analyzed for 
arsenic and copper. The arsenic concentration ranged between 0.57 mg/kg and 92 mg/kg, 
with a mean concentration of 18 mg/kg. The 2XMean arsenic concentration was 36 mg/kg. 
These background arsenic levels are much higher than those detected in previous 
background sampling effort. 

The copper was detected in 5 of the 6 surface soils at a concentration range of 0.2 mg/kg to 
2.5 mg/kg, at a mean concentration of 1 mg/kg. The 2XMean copper concentration was 
estimated at 2 mg/kg. 

The subsurface soil had no detectable BEQs, therefore estimated BEQ values are based on 
reporting limits. The reportmg limit based subsurface soil BEQ value is 92 ug/kg. 

Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-c,d)pyrene 

BEQ 

Inorganics 
Arsenic 
Copper 

The arsenic was detected in 2 out of 3 subsurface soil samples at 0.6 mg/kg and 5.8 mg/kg, 
with a mean concentration of 2.3 mg/kg. The 2XMean arsenic concentration was estimated 
at 4.6 mg/ kg for the subsurface soil at Annex. 

Copper was detected between 0.2 to 1.4 mg/kg, with a mean concentration of 0.2. Thus the 
2Xmean concentration for copper in subsurface soil at Annex is 1.2 mg/kg. 

BEQ calculations include half of reporting limit values for non-detects. 
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Table 1: Background Sample Locations a t  Zone K Annex and Railroad Tracks within CNC 

OAIQC 
Comment 

Collect 
MSIMSD 

Collect FD 
FD 
EB 

t o n e  

Zone K 

Zone K 
Zone K 
Zone K 
Zone K 

Zone K 

Zone K 
Zone K 

Zone K 

Zone K 
Zone K 

Field Flag Number 

K1 - Surface soil 

K2 -Surface soil 
K2 -Subsurface soil 
K2 -Subsurface soil 
K2 - Equipment Blank 

K3 - Surface soil 

K4 - Surface soil 
K4-Subsurface soil 

Station ID 

KGDKSB017 
KGDKSB017 
KGDKSB017 

KGDKSB014 
KGDKSB014 
KGDKSBOI 4 
KGDKEB01401 

KGDKSBOI 8 

KGDKSBOI 5 
KGDKSB015 

Sample ID 

GDKSB01701 
GDKSB01701 MS 
GDKSB01701 SD 

GDKSB01401 
GDKSB01402 
GDKCB01402 
GDKEB01401 

GDKSB01801 

GDKSB01501 
GDKSB01502 

QAlQC 
Comment 

Collect FD 

Sample Location Description 

At the entrance to the Annex from Remount 
Rd, on eastside of the entrance road. 
Intended to represent the asphalt and 
vehicular traffic related PAHs. Clearly out of 
SWMUIAOC influence 
QAlQC Sample 
QNQC Sample 

Located within the Basketball court, asphalt 
paved area (lacility number 2550) 
same as K2 surface location 
QNQC Sample 
QNQC Sample 
Located along Highway 26. A specific 
location was not selected. lntended to be 
form an area uninfluenced by Zone, 
represent heavy traffic areas with asphalt 
pavement 
Located across from building 2533 in the 
asphalt paved, heavy vehicle 
rnaintenancelparking area ---- 
same as K4 surface soil location 

Zone 

font? F (and 
E boundary) 

Zone F (and 
G boundary) 
Zone F (and 
G boundary) 

Zone F (and 
G boundary) 
Zone F (and 
G boundary) 

Zone F(and 
E boundary) 

Zone F 

Zone F 

Across from SWMUs1641163, parking lot 
across the fence where trucks are parked. 
If not possible to sample on h e  offbase 
property, collect along the fence 
Sample at the metal gate across lrom 
SWMu 185, near the offsite ditch, closer to 
the asphalt paved road 
Same as K6 

K5 - Surface soil 

K6 - Surface soil 
K6 - Subsurface soil 

Railroad Tracks within CNC 

Sample Location Description 
Located across from Pier J, near a fenced 
area with visible old railroad lines, along a 
fence 
Along the road at the southem boundary of 
the Zone F across from Tanks farm. Two 
samples (paired - one from RR and one 
from suspected runoff area) 
Same as sample 2, in the 
downgradient/runoff Location 
Area north of samples 2 and 3, where rail 
engines received refueling (dead-end of 
tracks) 

QPJQC Sample 

Along the same track as the samples 
2,3.and 4,, near a guard booth with 
restricted access beyond the fenced area 
Located further north of Sample 5, near 
grassy area, across form asphalt paved 
parking lot. 
Same as sample 7, in the 
downgradienVrunoff location to west 
(towards the road) 

Sampling from 

Station ID 

LFGDLSBOOl 

LFGDLSB002 

LFGDLSB003 

LFGDLSB004 

LFGDLSB004 

LFGDLSB005 

LFGDLSBOOG 

LFGDLSB007 

Field Flag Number 

1 - Surface soil 

2 (paired with 3) - 
Surface soil 
3 (paired with 2) - runoff 
soil 

4 - surface soil 

4 - Field Dup 

5 - Surlace soil 

6 (paired with 7) - 
Surface soil 

7(paired with 6) - runoff 
soil 

GDKSB01901 

GDKSB01601 
GDKSB01602 

Sample ID 

GDLSBOOlOl 

GDI.SB00201 

GDLSB00301 

GDLSB00401 

GDLSB00401 

GDLSB00501 

GDLSB00601 

GDLSB00701 

KGDKSBOI 9 

KGDKSBO16 
KGDKSB016 



Try to locate samples within freshly installed RR ties with most leachable creosote 

Zone 

Zone E 

Zone E 

Zone E 

Zone CID 

Zone CID 
Zone CID 
Zone CID 

Zone CID 

Zone BIC 

Zone BIC 

Zone B/C 

Zone BIC 

ZoneBIC 

Zone C 

Zone C 

Zone A 

Zone A 

Outside CNC 

Sample Location Description 
Area south of Power house, across from 
Zone E industrial area, to be collected form 
under asphalt paved areas of the railroad 
tracks 
Downgradient (north of Sample 8, near the 
rail signal, in the grass area) 
From the area with parked rail engine, 
fueling area north of the power house (next 
to a trailer) 

Rail road sample from a location parallel to 
McMillan Avenue, near comer of the border 
to Zone C (see Figure SAP memo) 

Parallel railroad tracks to the sample 11 
location, slightly west and south of Sample 
11. Sample 13 is in the lower grassy area 
ONQC Sample 
QNQC Sample 
Adjacent to the Sample 12 in the grassy 
area 
On the most used train tracks adjacent to 
Avenue D (?) 

North of Sample 14 along the railroad 
tracks, within oil stained areas 

Directly east (towards the nearby housing 
areaGolf Course, low lying wetlands etc) of 
Sample 15 indicating runoff from RR tracks 
From north of Samples 15116, adjacent to 
the drainage ditchlrunoff area, from oil 
stained areas within this location, if 
possible) 

QAlQC Sample 

From the soil adjacent to the ditch 
From location near the Noisette Creek 
at the intersection of the roadway and 
the RR tracks, within the asphalt paved 
area 
From abandoned railroad tracks with 
ties lying around 

Along the roadway going north towards 
the gate, where railroads have been 
removed and building is still remaining. 
Collect from near the intersection 
between bedding and remaining RR 
From area outside the north gate, 
within the active RR tracks 
QAlQC Sample 

underneath the RR ties at a slight angle 

QAIQC 
Comment 

Collect FD 

FD 

Station ID 

LFGDLSB008 

LFGDLSBOO9 

LFGDLSBOlO 

LFGDLSBOI 1 

LFGDLSB012 
LFGDLSB012 
LFGDLSBOI 2 

LFGDLSBOl3 

LFGDLSBO14 

LFGDLSBOI 5 

LFGDLSBO16 

LFGDLSB017 

LFGDLSB017 

LFGDLSB018 

LFGDLSBOI 9 

LFGDLSB020 

LFGDLSB021 

LFGDLSB022 
LFGDLEBOOI 

possible, especially 

Field Flag Number 

8 (paired with 9) - 
Surface soil 
9 (paired with 8) - runoff 
soils 

10 - Surface soil 

11 - Surface soil 

12 (paired with 13) - 
Surface soil 
12 - MSIMSD 
12- MS/MSD 
13 (paired with 12) - 
runoff soil 

14 - Surface soil 
15 (paired with 16) - 
Surface soil 

16 (paired with 15) - 
runoff soil 

17 (paired with 18) - 
Surface soil 

17 (paired with 18) - 
Surface soil - Filed Dup. 
18 (paired with 17) - 
runoff soil 

19 - Surface soil 

20 - Surface soil 

21 - Surface Soil 

22- Surface soil 
EB 
Note: 
Sample within the RR 

Sample ID 

GDLSB00801 

GDLSB00901 

GDLSBOl001 

GDLSBO1101 

GDLSB01201 
GDLSB01201 MS 
GDLSB01201 SD 

GDLSB01301 

GDLSBO1401 

GDLSBO1501 

GDLSB01601 

GDLSB01701 

GDLCB01701 

GDLSBOI 801 

GDLSBO1901 

GDLSB02001 

GDLSB02101 

GDLSB02201 
GDLEBOOl 01 

tracks as much as 
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APPENDIX A 
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M E M O R A N D U M  CH2MHlLL 

Sampling Plan for Additional Background PAHs from 
CNC Main Base Railroad Lines and Annex (Zone K) 

TO: Mihir Mehta /SCDHEC Dann Spariosu/EPA 
Susan Byrd /SCDHEC Stacy French/SCDHEC 
Paul Bergstrand /SCDHEC Pam DuBois/SCDHEC 

COPIES: Tony Hunt/U.S. Navy Tom Beisel/CHZM HILL 
Robert Harrell/U.S. Navy Gary Foster/CH2M HILL 
Dean Williamson/CH2M HILL Darryl Gates/CH2M HILL 
Paul Favara/CH2M HILL 

FROM: Vijaya Mylavarapu/CH2M HILL 

Casey Hudson/CH2M HILL 

DATE: March 9,2001 

This memorandum presents the sample collection protocol for establishing a background 
benzo(a)pyrene equivalent (BEQ) value for RCRA sites at the Naval Annex (Zone K) and 
areas adjacent to the Railroad Lines at the Charleston Naval Complex (CNC). The proposed 
sample collection methodology was modified according to objectives discussed, and 
finalized during site visits conducted on February 13,2001. The figures referenced in this 
memorandum are attached. 

Methodology 
The soil sampling strategy and procedures will be performed in accordance with the U.S. 
Environmental Protection Agency (EPA) Environmental Services Division Standard 
Operating Procedures and Quality Assurance Manual, 1996. The soil sample collection 
methodology used by CH2M-Jones will be consistent with the procedures employed during 
the RCRA Facility Investigations. Soil samples will be collected using a stainless steel hand 
auger that will be decontaminated following use at each sample location. 

Where encountered, concrete and asphalt surfaces will be cored and the surfaces removed 
prior to soil sample collection. In addition, gravel surfaces in areas of the proposed soil 
sample locations will be removed prior to sample cdection to verify that none of the 
material is included with the vadose zone soil. Surface and subsurface soil samples will be 
collected within the vadose zone at an approximate depth of 0 to 1 foot below land surface 
(ft bls) and 3 to 5 ft bls, respectively. The soil sample locations will be surveyed and the data 
included in the ArcView database. 

The soil samples will be delivered to a laboratory where they will be analyzed for 
semivolatile organic compounds (SVOCs) using EPA method 8270C. Sample analyses will 
be conducted in accordance with the guidance provided in EPA Test Methods for Evaluating 
Solid Waste, SW-846,3rd ed., Office of Solid Waste and Emergency Response (SW-846), and 
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in the EPA Environmental Services Division Lnboratory Operations and Quality Control 
M a n ~ ~ a l .  Sample analysis and data collection efforts will satisfy EPA DQO Level I11 protocol. 

Railroad Lines 
Only two existing grid-based samples are located within railroad lines. Additional samples 
are proposed to develop a polycyclic aromatic hydrocarbon (PAH) background data set 
specific to railroads. These samples will be located both w i t h  visibly stained areas of the 
railroads as well as within areas with no apparent staining. For the BEQ value to be 
representative, the samples will be collected from the railroads located across the base; 
especially from locations within lines, oil-stained areas of the lines, and downgradient 
locations with potential/known surface water runoff from the lines. 

A total of 22 samples will be collected, including a minimum of six sample pairs from within 
the railroad lines and apparent surface water runoff locations that are adjacent to the 
samples collected within the lines (i.e., 12 samples). The remaining 10 individual samples 
will be collected from railroad line oil-stained areas. 

Analytical results from the 22 new samples and the two existing grid-based samples will. be 
used to develop a statistically reliable background value for the railroad lines. The PAH 
background value developed from this effort will be used in future site-specific evaluations. 
Figure 1 presents the proposed sampling locations for the 22 new samples. CH2M-Jones and 
the South Carolina Department of Health and Environmental Control (SCDHEC) 
representatives will verify the exact locations in the field. These proposed locations may be 
slightly re-positioned in the field during sampling activities on the basis of existing site 
conditions. 

I 

Rationale for Railroad Line Sample Locations 
Sample locations for railroad lines were selected to evaluate various potential migration 
pathways of PAHs from railroad lines. These pathways include leaching of PAHs from 
railroad ties, releases of various lubricants, oils, and other hydrocarbons from railroad 
engines and equipment to soil beneath the tracks, and runoff of contact storm water from 
railroad lines. Sample Iocations were also selected in areas where railroad lines had 
historically been located but were removed, such as in Solid Waste Management Unit 
(SWMU) 2. 

A complete description of the sampling locations and the selection rationale for each 
location will be provided in the report that summarizes this sampling event. Electronic 
photographs, field logs, and figures depicting the soil sample locations will also be provided 
in the document. 

Naval Annex - Zone K 
The Naval Annex has two existing areas of concern (AOCs) and six existing SWMUs. Nine 
surface soil and nine subsurface soil background samples were collected during grid-based 
sampling at the Annex (station IDS with GD*). However, none of the PAHs were detected in 
these 18 samples. 

Otl, the basis of objectives discussed and resolved during the February 1 3 ~  site meeting, the 
task team revised the sampling approach to include the collection of six surface soil samples 
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in the immediate area of asphalt roads and parking lots. The six surface soil samples are 
proposed for PAH analysis, since fewer than five surface soil samples from Annex sites had 
a detected total BEQ concentration greater than 1,000 micrograms per kilogram (pg/kg). 
The proposed samples will be collected outside of the existing AOC or SWMU boundaries, 
as well as outside areas that are or may potentially be influenced by these sites. 

In addition, three subsurface soil samples will be collected from three of the six proposed 
locations. Figure 2 presents the proposed sample collection locations at the Annex. CH2M- 
Jones and SCDHEC representatives will verify the exact locations in the field. These 
proposed locations may be slightly re-positioned in the field during sampling activities on 
the basis of existing site conditions. 

The PAHs detected in these soil samples will be used to establish a surface and subsurface 
soil background BEQ concentration at the Naval Annex. The two railroad samples 
previously collected will be combined with new samples in estimating a background PAH 
value specific to railroads. The methodology used for estimation of these two sets of PAH 
background values will be same as the approach used for background BEQ estimations (2X 
mean) for the CNC main base. 
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Harrell, Robert (Efdsouth) 

From: 
Sent: 
To: 

Cc: 

Subject: 

Mihir Mehta [MehtaM@columb34.dhec.state.sc.us] 
Thursday, January 04, 2001 4 2 2  PM 
dwilliam@ch2m.com; gfosterl@ch2m.com; pfavara@ch2m.com; tbeisel@ch2m.com; 
vmylavar@ch2m.com; Harrell, Robert (Efdsouth); Hunt, Tony (Efdsouth); 
spariosu.dann@epamaiI.epa.gov 
BERGSTPM@columb34.dhec.state.sc.us; BYRDSK@columb34.dhec.state.sc.us; 
DANIELMW@columb34.dhec.state.sc.us; FRADYME@colurnb34.dhec.state.sc.us; 
MALlKMN@columb34.dhec.state.sc.us 
lnformation regarding PAH Evaluation 

Guys, based on the discussion with internal DHEC folks we need more information to 
. u..sersrarld > ? . -  tne use of non-detects values, especially the following question/concerns 

i.Nhy do we have flagged values-based on lab analysis/initial evaluation 
2. Why do we have high flagged values 
3. 'b4hat were the l a b  reported quantitation limits 
4 .  What were the lab reported detection limits 
5 .  Who assiqned these flagged values 
6. What labs were used to perform this data analysis 
7. Where the samples diluted-if so why and how much 
8. How many non-detects were reported at detection limit 
3. How many non-detects were re~orted w ~ t h  dilution and how much dilution 
!C. 3 ~ t i n e  various qualifiers and rheir use in the d a t a  evaluation-not theoretical but 
basta o- ~ : : d t  :he lab prcvided cr who assigned rhe qualifiers 

Pl~sse go tkrouqh the original lab data and try to provide appropriate information to 
j : ~ : r ~ 5 s  c?.c a b s v e  concerns. Examples of high flagged values and rational behind the 
%.!:hi i fier would be benef iclal. 

Please provide thls lnformation as a package for discussion. If you should have any 
questions or clarification please contact Paul or I. 

Paul, Susan 3, Mike, Mansour and Elizabeth, please feel free to add to this e-mail if I 
missed any polnts or need other inforrnat~on. 
!..!.dr:ks a lct. 
rnihlr 



TABLE 5A: PROPOSED PAH REFERENCE VALUES USING 'U' VALUES FOR ADJUSTED MEAN ESTIMATES 

Parameter Name 

Surface Soil 

BENZO(a)ANTHRACENE 

BENZO(a)PYRENE 

BENZO(b)FLUORANTHENE 

BENZO(k)FLUORANTHENE 

Max 
Detect 

Number 
of 

Analys~s 
Mean 
Detect 

Number of 
Detects 

CHRYSENE 

Mln 
Detect 

Adjusted 
Mean 
Value' 

2100 
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