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North Carolina · · • 
. ·Department of Environment and Natu ... esources 

Division of Waste Management 

Michael F. Easley, Governor 
William G. Ross Jr., Secretary 

· Dexter R. Matthews, Director 

December 4, 2003 

CERTIFIED MAIL: RETURN RECEIPT REQUESTED 

Mr. William P. Arrants 
Manager of Environmental Affairs/Regulatory Complian~e 
Southern Wood Piedmont Company 
P.O. Box 5447 
Spartanburg, SC 29304 

SUBJECT: Invoice and Cost Summary 
Federally Funded State Deferral oversight costs 
Southern Wood Piedmont Site 
Wilmington, New Hanover County, NC 
USEPA ID#: NCD 058 517 467 

Dear Mr. Arrants: 

····~ :~·· ---·~ ... -. ,.;~ 

NCDENR 

Please fmd enclosed a combined cost summary for oversight costs incurred by federally
funded NCDENR staff for the period from July 1, 2003 through September 30, 2003. Oversight 
activities specific to the subject site were conducted pursuant to the Consent Order (Docket# 91-SF-
117) between the Division of Waste Management and Southern Wood Piedmont Company effective 
May 24 1999. As shown, the total costs incurred during this time period were $1002.72. This letter 
serves as our invoice for those costs. 

Pursuant to paragraph V. B. of the Consent Order, we hereby request full payment of the 
attached costs to the Division within sixty (60) days of receiving this invoice. Payment should be 
by certified or cashier=s check payable to ANC DENR= and mailed to the address listed below. 

Failure by Southern Wood Piedmont Company to make full and timely pay_ment of the 
requested amount to the Division will make Southern Wood Piedmont Company subject to any and 
all remedies available to the Division. 

1646 Mail Service Center, Raleigh, North Carolina 27699-1646 
Phone: 919-733-4996 \ FAX: 919-715-3605 \ Internet: www.enr.state.nc.us 

AN EQUAL OPPORTUNIIT \AFFIRMATIVE ACTION EMPLOYER- SO% RECYCLED I J 0% POST CONSUMER PAPER 



North Carolina • 
· Department of Environment and NaM esources 

Division of Waste Management 

Michael F. Easley, Governor 
William G. Ross Jr., Secretary 
Dexter R. Matthews, Director 

Mr. William P. Arrants 
December 4, 2003 
Page 2 

Thank you in advance for your attention to this matter. If you have any questions, please 
call me at (919) 733-2801 , ext. 280. 

attachment 

cc: Rob Gelblum 
Carolyn Poole 
Stuart Parker 

Sincerely, 
"'\ 

~~ 
Jim Bateson, Head 
Site Evaluation and Removal Branch 
NC Superfund Section 

1646 Mail Service Center, Raleigh, North Carolina 27699-1646 
Phone: 919-733-4996 \ FAX: 919-715-3605 \ Internet: www.enr.state.nc .us 

AN EQU.A.L OPPORTUNITY \ AFFIRMATIVE ACTION EMPLOYER- 50% RECYCLED I 10% POST CONSUMER PAPER 



• COST SUMMARY 
STATE DEFERRAL SITE 
Southern Wood Piedmont 

Wilmington 
EPAID: NCD058517467 

I. Personnel & Fringe Benefits 

Date of Hours Annual Salary/hr. 
Work Worked ~ 
Jul-03 9.5 $56,836.36 

Aug-03 3 $56,836.36 
Sep-03 17 $53,836.36 
Total 29.5 

II. Travel 

Lodging-

Subsistence -

Ill. Laboratory Analysis : Lab Samples 

IV. Equipment 

V. Supplies 
Photo-

VI. Contractual 

VII. Other 

VIII. Indirect $48,252 X .09 = 4342.68/1800 hours= 2.41 
29.5 X2.41 

TOTAL COST RECOVERY: 

*Mileage .22 per mile 
*Hourly Salary was figured on 1800 hours worked a year 

Fringes: July 1, 1003- June 30, 2004 
Social Security 7.65% 
Retirement 
Medical Insurance 
Indirect 

3.42% 
$3,431.04 

9.00% 

Rate 
31.58 
31.58 
31.58 

• 

Total 
Cost 

300.03 
94.74 

536.86 

0 

0.00 

0.00 

0.00 

71.09 

1002.72 



November 24, 2003 Letter • 
Subject: November 24, 2003 Letter 
From: Gregory Kuntz <gkuntz@schnabel-eng.com> 
Date: Thu, 4 Dec 2003 07:58:20 -0500 
To: Stuart.Parker@ncmail.net 

Stuart, 

• 

We got your letter and will get back with you shortly. 

Also please correct our company name and address (Suite 420) as 
listed 
below. 

Thanks, 

Gregory B~ Kuntz, P.G. 
Schnabel Engineering South, LLC 
104 Corporate Blvd., Suite 420 
West Columbia, South Carolina 29169 
803-796-6240 
803-796-6250 (fax) 
803-960-0641 (mobile) 
gkuntz@schnabel-eng.com 

This e-mail including attached files is confidential. Its 
transmission is 
solely as an accommodation for the benefit of the recipient. The 
recipient 
bears the responsibility for checking its accuracy against 
corresponding 
originally signed documents provided by Schnabel Engineering. If 
you 
received this e-mail in error, its use is prohibited. Please 
destroy it and 
immediately notify postmaster@schnabel-eng.com 

1 of 1 12/30/2003 5:28PM 
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Subject: EPA Comments SWP Wilmington. 
From: Lucas.Ken@epamail.epa.gov 
Date: Fri, 17 Oct 2003 09:32:46 -0400 
'ro: Stuart Parker <stuart.parker@ncmail.net> 
~C: Lucas~Ken@epamail.epa.gov . 

Stuart: 

Sorry I did not get back to you as promised. I got sidetracked. I 
looked at your comments to the PRP's and had nothing to add to the 
technical parts. Although the comments below are not technically 
substantive, I hope these observations are helpful. If you need 
for me 
to follow up this correspondence with a letter let me know. 

EPA comments on the Additional DNAPL and Groundwater Delineation, 
Supplemental Remedial Investigation, Southern Wood Piedmont, 
Wilmington. 

1. As I stated earlier, I am concerned about the possible impact 
of 
the contaminated groundwater on surface water in the area. Has 
there 
been any follow up to the previous ecological evaluation. Section 
8.3 
Ambient Water Quality doesn't refer to previous sediment toxicity 
testing or any surface water studies. 

2. What are to sources of the Acetone and Chloroform. They are 
included in Table 1 but in the summary in section 9.0 they are said 
to 
not be site related. The concentrations exceed the PRGs. 

3. I found the groundwater discussion hard to follow. After 
our 
previous communication it was my understanding that this additional 
DNAPL characterization was being conducted to delineate 
contamination 
and establish background groundwater conditions. The summary and 
conclusions should be broken out to form a separate Section of the 
report and simply state was found. I'm not a hydrogeologist so 
that 
is usually the first thing I look for. I'd like to see a section 
saying 
what all of this means in a nutshell. The technical details are 
there 
but without a simple narrative, it makes it difficult to draw any 

11/18/2003 3: 13 PM 



EPA Comments SWP Wilmington. • • 

2 of8 

conclusions. Even the Executive Summary seems to have extracted 
the 
technical information from the report without much attempt to 
dumb-it-
down for general consumption. 

4. The narrative summaries of the contaminant plume and DNAPL 
delineation are separated from all of the figures in the report. 
It 
would be easier to follow if some of the figures had a narrative 
associated closely with it, or if the figure followed the narrative 
in 
the text. Similarly with the tables. I know it makes it more 
difficult 
to assemble the report, but it makes it easier to read. 

5. I don't understand the reason for the inclusion of all the of 
the 
correspondence between NCDENR and the parties in Attachment A. The 
DNAPL investigation is responsive to NCDENR's January 29, 2003 
request, 
however, the inclusion of the other correspondence makes it seem 
that 
there are many issues unresolved. The bulk of the comments from 
August 
2002 are not reflected in this report. 

6. In the opening paragraph of the Executive Summary as well as 
the 
preface to the report, I would have liked to read a narrative of 
how 
this investigation fits into the entire RI. What work has been 
completed and what are the identified gaps. I expect that at some 
point 
this report will become part of the comprehensive remedial 
investigation 
report. The type of narrative discussion that I mention will help 
the 
reader to follow the flow of the investigation. 

Kenneth A. Lucas 
Remedial Project Manager 
North Site Management Branch 
U. s. Environmental Protection Agency, R4 
Sam.Nunn -Atlanta Federal Center 
61. Forsyth Street 
Atlanta, GA 30303 

phone: 
fax : 

404-562-8953 
404-562-8788 

11/18/2003 3: 13 PM 



. ' • 
Mr. Stuart F. Parker 
Inactive Hazardous Sites Branch 
Superfund Section 

October 15, 2003 

NC Dept. of Environment and Natural Resources 
1646 Mail Service Center 
Raleigh, North Carolina 27699-1646 

Re: Response to Comments on July 31, 2003 

• 

Additional DNAPL and Groundwater Delineation Report 
Southern Wood Piedmont Site 
NCD 058 517 467 
Wilmington, New Hanover County, NC 

Dear Mr. Parker; 

Schnabel Engineering South, LLC (Schnabel) on behalf of Southern Wood Piedmont 
Company (SWP) is pleased to respond to the North Carolina Department of Environment 
and Natural Resources (NCDENR) review and comments on the July 31, 2003 
Additional DNAPL and Groundwater Delineation Report for the site located in 
Wilmington, New Hanover County, North Carolina. Gregory B. Kuntz of Schnabel 
received the comments by e-mail from Stuart Parker ofNCDENR on September 5, 2003. 
In each section the comment by NCDENR is presented and followed by Schnabel's 
response to the NCDENR comment. NCDENR's comment letter is attached. 

·1. Confining clay-layer pinchout and vertical hydraulic gradients: 

Comment 

1) The contour map of the Deep Aquifer Vertical Hydraulic Gradient (Fig. 7) contains 
anomalies: The path the"+ 0.04" contour takes is ambiguous, in that it behaves as a 
"ridge line" near MW-48, but as a slope contour at MW-24. I am faxing two 
alternative interpretations (Attached). 

Response 

1) The vertical hydraulic gradients shown on Figure 7 are between the deep bedrock 
aquifer and the intermediate sand aquifer at the site. The vertical gradient pattern has 
two factors that control the observed vertical hydraulic gradients. These factors 
includes the hydraulic connection between the Cape Fear River and the intermediate 
and bedrock aquifers and the presence/absence of the lower confining clay situated 
between the intermediate aquifer and the deep bedrock aquifer. 
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The affect that the tides in the Cape Fear River have on the intermediate and deep 
bedrock aquifers is discussed in detail in Section 5.6.3 and shown on Figures 5 
through 12 of the October 30, 2001 Supplemental Remedial Investigation Report. 
Below is a review of the findings: 

Intermediate Aquifer Flow Controlled by the Cape Fear River 

The intermediate aquifer on site is in complete hydraulic connection with the Cape 
Fear River. The surface water elevation in the Cape Fear River provides an elevation 
head (force) that controls groundwater flow in the intermediate aquifer in close 
proximity to the site. 

At low tide the potentiometric surface in the intermediate aquifer has a central 
elongate mound with its highest elevation to the northeast (Figure 5). Groundwater 
flow is to the west and southwest toward the Cape Fear River and to the southeast 
toward the drainage ditch and Greenfield Creek. The groundwater in the northeast 
and central portion of the site is at its highest elevation during low tide in the Cape 
Fear River. This is likely the result of a delayed propagation of the increased heads 
(elevation) from high tide along the Cape Fear River migrating to the central portion 
ofthe site in the intermediate aquifer. 

During the rising tide (Figure 6) the horizontal hydraulic gradient in the intermediate 
aquifer along the bank of the Cape Fear River becomes flattened (i.e., groundwater 
level elevations rise). Groundwater flow is still toward the Cape Fear River from the 
north/central portion of the site, however, along the southwest portion of the site 
adjacent to the Cape Fear River groundwater flow has reversed and now flows from 
the river into the site to the east. 

During high tide (Figure 7) the central elongate mound is only present on the northern 
portion of the site. The hydraulic gradient adjacent to the Cape Fear River has 
increased significantly causing groundwater flow to become southeast across the site. 

During the falling tide (Figure 8) the elongate mound running through the central 
portion of the site once again becomes more pronounced and extends further south 
toward Greenfield Creek. This is likely the result of a delayed propagation of the 
increased heads (elevation) from high tide along the Cape Fear River. Due to the 
decrease in surface water elevation in the Cape Fear River, the groundwater flow is 
reversed and again flows back toward the river. 

In summary, the groundwater elevations change significantly in the intermediate 
aquifer adjacent to the Cape Fear River in response to the tides. When the tide is 
falling and is low, groundwater flow is to the southwest toward the river. When the 
tide is rising and is high, groundwater flow is toward the southeast away from the 
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Cape Fear River. A delayed affect is apparent in the potentiometric surface for the 
intermediate aquifer as the elevation heads produced during high tide in the Cape 
Fear River propagate through the intermediate aquifer toward the central portion of 
the site. The reverse propagation can also be seen due to the low tide affects in the 
Cape Fear River. 

Bedrock Aquifer Flow Controlled by the Cape Fear River and the Confining Clay 

The bedrock aquifer is also affected by the tides in the Cape Fear River, but to a 
lesser degree as compared to the intermediate aquifer and only in the southwest 
portion of the site where the confining clay is absent. Where the confining clay is 
present the tides have little affect on the potentiometric surface of the bedrock 
aquifer. 

At low tide the groundwater flow is to the southwest toward the Cape Fear River in 
the bedrock aquifer (Figure 9). The horizontal gradient slopes to the west/southwest 
and the elevation head in the Cape Fear River is lower than the potentiometric head in 
the bedrock aquifer suggesting discharge from the bedrock aquifer to the Cape Fear 
River. At this time the Cape Fear River is a "gaining river" near the site. 

During the rising tide (Figure 1 0) the horizontal hydraulic gradient in the bedrock 
aquifer increases to the southwest, however, the elevation head in the Cape Fear 
River rises above the potentiometric head in the bedrock aquifer. At this time the 
Cape Fear River becomes a "losing river" with flow into the bedrock aquifer. A 
delayed propagation affect of low tide in the Cape Fear River can be seen in the 
potentiometric head of the bedrock aquifer wells MW-33 and MW-36. The 
potentiometric heads at MW-33 and MW-36 are at their lowest elevation during the 
rising tide in the Cape Fear River. 

During high tide (Figure 11) the horizontal hydraulic gradient in the bedrock aquifer 
decreases (flattens) to the west and groundwater reverses flow in the southwest 
portion of the site. In the southwestern portion of the site the groundwater flow is to 
the east/northeast in the area where the confining clay is absent. The Cape Fear River 
is still a "losing river" adjacent to the southwest portion of the site. In the 
northern/central portion of the site, where the confining clay is present the 
groundwater flow remains to the west/southwest toward the river. Adjacent to the 
north/central portion of the site the Cape Fear River is a "gaining river." The delayed 
propagation affect of the rising/high tide can be observed by comparing the 
potentiometric heads between MW-33 and MW-36 in the bedrock aquifer. The 
potentiometric head in monitoring well MW-33 has risen quickly to adjust to the 
higher elevation head in the Cape Fear River, however, MW-36 further away from 
the Cape Fear River has only just begun to show the increase in potentiometric head 
from high tide in the river. 
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During the falling tide (Figure 12) the horizontal hydraulic gradient increases again in 
the central portion of the site and the groundwater returns to a southwesterly flow 
direction in the southwest portion of the site where the confining clay is absent. The 
delayed propagation affect can again be observed in MW-33 and MW-36. The 
potentiometric head in MW-33 continued to rise slightly even as the elevation head in 
the Cape Fear River was dropping. The potentiometric head in MW-36 further away 
from the river rose significantly and is at its highest elevation during the tidal cycle. 
Referring back to the potentiometric head at MW-36 during low tide (Figure 9) shows 
the same elevation as the potentiometric head during the falling tide (Figure 12). This 
again demonstrates the delayed propagation of elevation head through the bedrock 
aquifer. 

In summary, the Cape Fear River does not completely control the flow in the bedrock 
aquifer like it does in the intermediate aquifer. In all but the southwestern portion of 
the site (MW-33, MW-36, and MW-48B) the groundwater flow is controlled by the 
pressure head in the bedrock aquifer that occurs due to the presence of the confining 
clay that caps the bedrock aquifer. The recharge area for the bedrock aquifer is 
located regionally to the northeast of the site (Wilmington area and beyond to the fall 
line in central North Carolina). The discharge area for the bedrock aquifer in the 
vicinity of the site is the Cape Fear River. The higher elevations where the bedrock 
aquifer is recharged provide the high-pressure heads observed on site in the 
northwest/central/northeast/east/southeast portions of the site (artesian conditions 
exist at MW-39). This pressure head is not allowed to dissipate due to the low 
permeability of the confining clay, except in the vicinity of MW-33, MW-36 and 
MW -48B where the confining clay is absent. In the southwestern portion of the site 
where the confining clay is absent and only around high tide the Cape Fear River 
controls the flow in the bedrock aquifer. This control around high tide is the result of 
the higher surface water elevation in the Cape Fear River, higher groundwater 
elevations in the intermediate aquifer during the rising tide and the absence of the 
confining clay that allows complete hydraulic connection between the intermediate 
aquifer and the bedrock aquifer. The pressure heads present around high tide cause 
the groundwater to flow to the east/northeast in the bedrock aquifer in the southwest 
portion of the site. 

Vertical Gradients in the Bedrock Aquifer caused by Changes in Groundwater Elevations 
in the Intermediate Aquifer and the Presence/Absence ofthe Confining Clay 

Vertical gradients are always strongly upward in all areas of the site where the 
confining clay is present. This is due to the pressure heads generated in the bedrock 
aquifer recharge area northeast of the site, as explained above. Where the confining 
clay is absent (southwestern portion of site), the strong upward vertical gradients are 
allowed to dissipate into the intermediate aquifer and become controlled by the 
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potentiometric heads present in the intermediate aquifer. Please refer to Figures 5 
through 12 in the SRI report for the following discussion. 

On site away from the Cape Fear River where the confining clay is absent (MW-36) 
the vertical hydraulic gradient between the bedrock aquifer and the intermediate 
aquifer is neutral to slightly upward throughout the tidal cycle. The vertical gradient 
is only. slightly affected by the changes in potentiometric head in the intermediate 
aquifer. Closer to the Cape Fear River where the confining clay is absent (MW-33 
and MW-48B) the vertical hydraulic gradient is affected by the tidal cycle and the 
potentiometric head in the intermediate aquifer. The tidal cycle affects the 
potentiometric heads sooner in the intermediate aquifer than it does in the bedrock 
aquifer. 

At low tide the vertical hydraulic gradient is neutral in the southwestern portion of the 
site adjacent to the Cape Fear River were the confining clay is absent (MW-33 and 
MW-36). At this time the potentiometric heads in the intermediate aquifer and 
bedrock aquifer are still falling from the previous high tide adjacent to the Cape Fear 
River. 

During the rising tide a downward vertical hydraulic gradient occurs close to the 
Cape Fear River (MW-33) and remains neutral away from the Cape Fear River (MW-
36) in the area where the confining clay is absent. At this time the potentiometric 
heads in the intermediate aquifer and bedrock aquifer are at their lowest elevations 
due to the delayed affect of low tide propagating through the intermediate and 
bedrock aquifers. This change in vertical gradient (downward adjacent to river) may 
be explained by the interconnection of the river and the intermediate aquifer. The 
close proximity of MW-33 to the river and the interconnection of the river and the 
intermediate aquifer allows for more rapid potentiometric head changes in the 
intermediate aquifer relative to the bedrock aquifer (the bedrock aquifer 
potentiometric heads change slower than the intermediate aquifer). This rapid 
increase in potentiometric head in the intermediate aquifer causes the development of 
a temporary downward vertical gradient at MW-33 during the rising tide. 

During high tide the vertical hydraulic gradient changes from downward to upward in 
the southwestern portion of the site at MW-33 and is slightly upward at MW-36. The 
potentiometric heads in the intermediate and bedrock aquifers continue to rise due to 
the higher elevations of the surface water in the river. The potentiometric head in the 
intermediate aquifer appears to stabilize sooner at the higher heads than the bedrock 
aquifer. The delayed propagation of the rising head in the bedrock aquifer close to 
the Cape Fear River appears to rebound quickly and rise to a level above the 
potentiometric head in the intermediate aquifer resulting in the strong upward 
gradient observed at high tide close to the Cape Fear River. This delayed propagation 
in increased heads in the bedrock aquifer and the earlier stabilization of higher heads 
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in the intermediate aquifer results in a temporary slightly upward vertical gradient at 
MW-36 away from the Cape Fear River. 

During the falling tide the vertical hydraulic gradient further increases upward close 
to the Cape Fear River at MW-33 and retains the slightly upward vertical gradient 
away from the river at MW-36. At this time the potentiometric heads in the 
intermediate aquifer and bedrock aquifer are at their highest elevations due to the 
delayed affect of high tide propagating through the intermediate and bedrock aquifers. 

In summary, where the confining clay is present the vertical hydraulic gradient is 
upward everywhere on site and does not appear to be affected by tidal cycles in the 
Cape Fear River. Where the confining clay is absent the tidal cycle does affect the 
vertical hydraulic gradient. A delayed propagation of the tidal cycle (rise and fall of 
potentiometric heads) is observed in the intermediate aquifer and the unconfined 
portion of the bedrock aquifer at the site. The propagation of potentiometric heads is 
more rapid through the intermediate aquifer than it is in the deeper bedrock aquifer. 
This delay in propagation of potentiometric heads through each aquifer causes the 
observed vertical hydraulic gradients between the two aquifers. During the rising tide 
a downward vertical gradient is observed adjacent to the Cape Fear River between the 
intermediate and bedrock aquifer. During the falling tide an upward vertical 
hydraulic gradient is observed between the intermediate and bedrock aquifer. 

Anomalies in Figure 7 Deep (Bedrock) Aquifer Vertical Hydraulic Gradient Map 

Based on the above discussion both Figure 7 in the Additional DNAPL and 
Groundwater Delineation Report and Alternative 1 faxed to Schnabel by Stuart 
Parker of NCDENR on September 5, 2003 are correct interpretations. The only 
difference between Figure 7 and Alternative 1 is that Alternative 1 displays a flat area 
demarked by the +0.04 contours between MW-33 and MW-48B that slopes off to the 
east and west. Figure 7 shows the +0.04 contour in this area to be a ridgeline that 
slopes off to the east and west. 

If Alternative 2 were the correct interpretation it would be difficult to explain the 
pattern of vertical hydraulic heads. The pattern shown in Alternative 2 could only 
result through a complex interaction of tides and other hydraulic features such as the 
return of the confining clay in the vicinity of MW -48B or some other 
geologic/hydrogeologic unconformity. 

Comment 

2) I assume the vertical hydraulic gradients featured in Fig 7 were calculated using the 
total vertical separation between the bedrock well and intermediate well screen 
elevations at each cluster. However, although vertical anisotropy is likely in the 
intermediate aquifer, both it and the limestone are orders of magnitude more 
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hydraulically conductive than the confining clay layer. I therefore suspect that much 
of the vertical difference in total (pressure+elevation) head is concentrated across the 
clay layer itself. 

Response 

2) The vertical gradients were calculated as follows for each well cluster: 

a. The potentiometric head elevation in the intermediate aquifer well is subtracted 
from the potentiometric head elevation in the bedrock aquifer to give the head 
difference. 

b. The mid-screen elevation in the intermediate aquifer well is subtracted from the 
mid-screen elevation in the bedrock aquifer well to give the elevation difference. 

c. The head difference is divided by the elevation difference to give the vertical 
hydraulic gradient. 

The vertical hydraulic gradients featured in Figure 7 were calculated using the total 
vertical separation of the mid-screen elevations between the intermediate and bedrock 
aquifer wells at each cluster. Most of the vertical difference in total head is 
concentrated across the clay layer itself. The confining clay is visually observed as 
being very tight, compact, and even dry within some layers in the clay. Little, if any, 
hydraulic connection exists between the intermediate aquifer and the bedrock aquifer 
where the confining clay is present. 

Comment 

3) Like the 7/03 potentiometric surface maps, Fig. 7 is based on only one set of 
measurements, collected from several well clusters around high tide in May 2003. It 
would have been more illustrative (albeit labor intensive) to have once again collected 
measurements at multiple points in the tidal cycle. The SRI presented potentiometric 
maps at four phases of the tidal cycle, but only 4 bedrock wells (MW-33, MW-36, 
MW-39 and MW-42) were available at that time. 

For the bedrock-intermediate aquifer, I used the 2003 water levels, and vertical 
gradients, to back-approximate the vertical screen separations at these 4 well clusters 
(in some cases, I measured off Cross Section B-B'). I then used the SRI 
potentiometric data to approximate net vertical gradients for each well cluster at the 4 
phases of the SRI tidal cycle (Attached). Note that the high-tide vertical gradients I 
obtained were similar to the results obtained by Schnabel Engineering from the May 
2003 data. 
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The four original (intermediate and bedrock) well clusters differed in their responses, 
both to tidal effects and to the presence or absence of the clay layer: 

a) At cluster MW-39/38, the confining clay layer (and apparent lack of tidal 
influence) resulted in a consistent positive (upward) net gradient (+ 0.12 to + 0.13 
ftlft) throughout the tidal cycle. 

b) Cluster MW-42/4I is closer to the clay pinchout, and apparently is tidally 
influenced. The net vertical gradient remained positive throughout the tidal cycle, but 
was considerably less than in (a), fluctuating from +0.003 ft to +0.02 ftlft. 

c) At cluster MW-33/32, the clay layer is absent, but tidal influence was obvious. The 
net vertical gradient fluctuated from +0.03 ftlft at high tide, to 0 at low tide to -O.OI 
ftlft at rising tide. 

d) MW-36/35 revealed a delayed tidal fluctuation in both aquifers, with minimal head 
difference (and therefore minimal gradient) apparently due to absence of the clay 
layer. 

It was also interesting to note that in each of the above 4 well clusters (except for 
36/35), potentiometric fluctuation over time was greatest in the bedrock aquifer. This 
was most pronounced in "tidal" clusters 42/4I and 33/32, and the clay layer 
apparently was not a factor. It appeared that the bedrock aquifer was directly 
influenced by river tides, and also that the local flow reversal (illustrated in 7/03, 
Figure 5) is a transient tidal effect. Net transport in the bedrock aquifer appears to be 
southwest. 

Response 

3) Yes, Schnabel agrees that measurements at multiple times in the tidal cycle would 
have been more illustrative. However, we had all ready completed this exercise as 
described above in Response 1. It was not thought at the time of the field exercise 
that the time, effort, and cost in collecting this data was warranted. Schnabel still 
believes that the previously collected data adequately reflects the hydrodynamics at 
the site during the tidal cycle. 

Schnabel agrees with all of your findings during your back-approximate calculations 
for the other tidal cycle levels. It appears that your findings agree with the discussion 
Schnabel presented above in Response I. 

The potentiometric head fluctuation appears to be greater overall in the bedrock 
aquifer than it is in the intermediate aquifer. It is not readily apparent why this is the 
case. Some possible explanations might be I) since the bedrock aquifer is deeper 
stratigraphically than the intermediate aquifer the elevation head generated by the 
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surface water in the Cape Fear River would be greater for the bedrock aquifer than it 
would be for the shallower intermediate aquifer, and 2) since the recharge area for the 
bedrock aquifer is located at a farther distance and higher elevation than the recharge 
area for the intermediate aquifer the head would also be greater in the bedrock 
aquifer. MW-41142 and MW-32/33, which show the greatest range in potentiometric 
heads are located closer to the Cape Fear River than are MW-35/36 and MW-38/39. 

Net transport in the bedrock aquifer is to the southwest. Groundwater flow is 
retarded around high tide during the temporary reversal of flow in the bedrock aquifer 
in the southwestern portion of the site. 

II. Confining Clay Surface and DNAPL Delineation: 

Comment 

1) The discontinuity/channel through the ridge in the confining clay surface is inferred 
mainly from the GP-85 data point. It may indeed be a paleochannel. However, no 
data point exists between MW-19A and MW-24A to test the hypothesis. If a 
continuous paleochannel existed between the two monitoring well clusters, then the 
DNAPL accumulation at GP-85 would be expected to migrate southwest in that 
direction. Monitoring wells 19A and 24A appear clean, though aqueous 
contamination could still exist deeper in the intermediate aquifer at their respective 
locations. Neither intermediate well MW-32 nor bedrock well MW-33 has aqueous 
contamination, though this cluster is a considerable distance from GP-85. But the 
absence of contaminants in MW-33 is significant, given 1) apparent downward 
gradient occurs there during a portion of the tidal cycle, and 2) bedrock MW-36 was 
contaminated, while intermediate MW-35 was not. While DNAPL migration 
southwest from GP-85 is still clearly possible, there is no indication it has yet affected 
the southwestern portion of the site. 

Response 

1) Schnabel agrees that the paleochannel is inferred based on limited data. Additional 
data would be required to evaluate the top of the lower clay in this area. If the 
paleochannel is present as inferred it is likely that the DNAPL could migrate to the 
southwest in this paleochannel. The data collected to date does not indicate a plume 
in the intermediate or bedrock aquifers in the southwestern portion of the site. 

Comment 

2) The minimal DNAPL thickness atop the clay at GP-81 indicates that the present 
DNAPL extent is (effectively) delineated there. But, as Fig. 9 and Cross-section C-C' 
indicate, the DNAPL accumulation at intermediate MW-26A appears poised to 
continue migrating beyond that location, possibly supplemented by continued vertical 
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migration from the surficial aquifer. However, the clay-surface slope between these 
two points is < 0.001 ft/ft, which is probably why DNAPL hasn't passed GP-81 
already. 

Response 

2) Schnabel agrees with NCDENR's comments and observations. 

Comment 

3) The DNAPL thickness determinations in GP-82 (0.10 ft) and GP-81 (0.01 ft) are not 
obvious from the boring logs, where staining indicates thicknesses on the order of 1.0 
ft and 0.1 ft, respectively. 

Response 

3) The boring log program that Schnabel uses to produce the logs only prints elevations 
and allows entry of elevations in 0.1-foot increments. · Boring GP-81 shows a 
measured thickness of residual DNAPL of 0.1 feet on the boring log due to the 
minimum thickness that can be shown on the boring log. Visual observation in the 
field indicated a thickness of residual DNAPL less than 0.01 foot. A statement will 
be added to the boring log for GP-81 that indicates that the observed DNAPL 
thickness is 0.01 feet. The boring log and Cross-Section C-C' both show a DNAPL 
thickness 1.0 feet for GP-82. Visual observation in the fieldindicated a thickness of 
1.0 foot. Figure 9 is not correct and will be corrected to show a thickness of 1.0 feet 
of DNAPL at GP-82. Please find attached updated Figure 9 and boring log GP-81 for 
replacement in the July 31, 2003 Additional DNAPL and Groundwater Delineation 
Report. 

III. Contaminant Delineation at Greenfield Creek 

Comment 

1) In hindsight, a bedrock monitoring well would have been advisable at the MW-50 
cluster. However, the SRI potentiometric maps indicated that net groundwater flow 
at MW-36 was toward the southwest, beneath the Chevron facility. In addition, the 
confining clay layer was present at intermediate well MW-50A, and so an upward 
hydraulic gradient from bedrock is likely at that location. It is therefore considered 
unlikely that at MW-50 a bedrock well would have contained site contaminants. 

The county geologic report (SIP Reference 21) indicates the confining clay to be 
absent beneath the entire Chevron terminal. If so, the bedrock aquifer beneath the 
facility would be additionally susceptible to intermediate aquifer contaminants (if 
present) at Chevron. 
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1) Schnabel agrees with the comments provided by NCDENR. 

IV. Groundwater Results 

Comment 

1) MW-36 sample results (2001) were presented in Cross-section B-B'; but the MW-36 
duplicate sample results were used in Figure 14. Also, on B-B': 

1) A blue arrow mistakenly indicates an upward vertical gradient at MW-36; 
2) The PRG/PQL exceedance data: set for MW-47A, as presented in sections 

B-B' and C-C', is incorrect. Part of the (2001) data set for MW-36 appears 
to have been substituted instead. 

Agree that the PQLs ARE documented in both the 2001 and 2003 data sets. 

Response 

1) When duplicate samples are collected, Schnabel reports the higher of the two 
concentrations detected for each constituent, if the detection exceeds the preliminary 
remediation goal. The reported results on Figure 14 are the correct results. The 
duplicate MW-36 sample concentrations were the highest for all constituents. 

The upward vertical gradient symbol for the bedrock aquifer has been removed from 
above MW-36 on cross-section B-B'. The concentrations for MW-47A have been 
corrected on cross-sections B-B' and C-C'. 

Please find attached cross-section B-B' and C-C' for replacement in the Additional 
DNAPL and Groundwater Delineation Report. These errors on the cross-sections do 
not change any of the interpretations or conclusions presented in the Additional 
DNAPL and Groundwater Delineation Report. 

V. Groundwater Remediation 

Comment 

1) Based on the additional explorations and results, delineation of the intermediate 
aquifer DNAPL within the NC ports property is incomplete, but appears to be 
adequate for now. Aqueous contaminant delineation appears to be complete, with the 
exception of the area southwest of bedrock well MW-36. However, current 
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knowledge of groundwater flow conditions appears to limit potential receptors of 
these contaminants. 

Response 

1) Schriabel agrees that DNAPL in the shallow and intermediate aquifers is adequately 
defined to proceed with remedial activities. No DNAPL has been detected off-site or 
in the bedrock aquifer. Aqueous groundwater contamination also appears to be 
complete, except in the bedrock aquifer southwest of MW-36, however, potential 
receptors of this contamination appear to be limited. 

Comment 

2) Given State groundwater ARARs, and the amount and mobility of DNAPL at this 
site, we anticipate that some degree of DNAPL recovery will be achievable at this 
site. Given the known locations of DNAPL accumulation beneath the site, the 
emplacement of some recovery wells (including those areas discussed in 11-1 and 11-
2) is considered a presumptive remedy. 

Prior to this, however, the use of surface remote sensory profiling (acoustic or 
electromagnetic) might prove an economical means of determining optimal 
placement, reducing potential construction and operational expenses. It is understood 
that the site's complex geology and groundwater chemistry may limit these potential 
applications, but existing surveyed explorations · could serve as control/reference 
points in evaluating data generated by these methods. 

Response 

2) The potential recovery of DNAPL will likely be achievable in the area shown as 
pumpable DNAPL in the shallow aquifer on Figure 8 and in the intermediate aquifer 
adjacent to the covered ditch (MW-26A, MW-44A, and GP-85) on Figure 9. The 
shallow aquifer DNAPL will likely be best recovered through the use of recovery 
trenches, whereas, recovery wells would be best in the intermediate aquifer. 

Schnabel's Greensboro, NC office has several experts in geophysics. Schnabel will 
get with them and discuss options and cost. If a cost benefit analysis looks favorable 
we will consider doing the remote sensing. It may be necessary to do a pilot run and 
evaluate the data before proceeding with a full-scale exploration to verify the quality 
of the data developed using remote sensing. 
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Schnabel Engineering appreciates the opportunity to provide our response to NCDENR's 
comments on the Additional DNAPL and Groundwater Delineation Report for the SWP 
Wilmington, North Carolina facility. If you have any questions, please feel free to contact 
Bill Arrants of SWP at 864-599-1070 ext. 103 or myself at 803-796-6240. 

Sincerely, 

SCHNABEL ENGINEERING SOUTH, LLC 

Gregory B. Kuntz, P.G. 
Associate 

Attachments 

1) NCDENR September 5, 2003 Comment E-Mail 
2) NCDENR September 5, 2003 Comment Fax 
3) Replacement Figure 9- (3- NCDENR, 2- SWP, 1- NCPORTS) 
4) Replacement Boring Log GP-81- (3- NCDENR, 2- SWP, 1-NCPORTS) 
5) Replacement Section B-B'- (3- NCDENR, 2- SWP, 1- NCPORTS) 
6) Replacement Section C-C'- (3 - NCDENR, 2- SWP, 1-NCPORTS) 

Cc: William Arrants- SWP 
Layton Bedsole- NCPORTS 
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October 14, 2003 

Memorandum: 

To: 

From: 

RE: 

Stuart Parker 
Hydrogeologist 
Site Assessment and Remediation Branch 

Hanna Assefa -'~ 
.Environmental Toxicologist 
Inactive Hazardous Sites Branch 

Southern Wood Piedmont 

• 

I have consulted by telephone with Kevin Keporic risk assessor with the USEP A Region 
IV with regard to comment 14 on my January 17,2003 memorandum to you. Kevin concurred 
that the proper procedure for an NPL site is to conduct a risk assessment based on the chemicals 
of potential concern followed by an RGO calculation. However, he also stated that he would be 
comfortable making an occasional exception to the procedure under certain circumstances, if 
doing so does not result in under protection of receptors from toxic chemicals. 

Therefore, since the consultant has already proceeded in doing the RGO calculation first 
(the 1995 risk assessment is not acceptable) I recommend the consultant submit the revised RGO 
calculation with the necessary changes incorporated. 
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SWP Wilmington SRI and Groundwater & DNAPL Delineation 

Vertical Gradient Calculation Results 

Aquifer 
Time 

MW-35 Intermediate 1.95 1.84 1.85 1.94 
MW-36 Bedrock 1.95 1.84 1.86 1.95 
Vertical head difference 0 0 (+) 0.01 (+) 0.01 
VHD/11.5 ft 0 0 (+) <0.001 I(+) <0.001 
2003* -- -- 0 --

MW-41 Intermediate 2.36 2.24 2.83 2.62 
MW-42 Bedrock 2.45 2.3 3.25 2.82 
Vertical head difference (+) 0.09 (+) 0.06 (+) 0.42 (+) 0.20 
VHD/27 ft (+) 0.003 (+) 0.02 (+) 0.02 (+) 0.01 
2003* -- -- (+) 0.01 --
MW-32 Intermediate 1.79 1.5 2.06 2.14 
MW-33 Bedrock 1.79 1.42 2.37 2.38 
Vertical head difference 0 (-) 0.08 (+) 0.31 (+) 0.24 
VHD/9 ft 0 (-) 0.01 (+) 0.03 (+) 0.03 
2003* -- -- (+) 0.03 --

MW-38 Intermediate 1.37 1.38 1.34 1.34 
MW-39 Bedrock 4.47 4.56 4.4 4.53 
Vertical head difference (+)3.10 (+) 3.18 (+) 3.06 (+) 3.19 
VHD/25.2 ft (+)0.12 (+)0.13 (+) 0.13 (+) 0.13 
2003* -- -- (+) 0.14 --
*Schnabel Engmeenng result. 

Stuart F. Parker, NCDENR Superfund Section, Bfl/03 

Range: 

0.1 I 
0.11 I 

0.59 I 
0.95 I 

0.64 I 
0.96 I 

0.04 I 
0.16 I 
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Subject: Re: Interim Discussion of Groundwater and DNAPL characterization 
From: stuart parker <stuart.parker@ncmail.net> 
Date: Fri, 05 Sep 2003 12:34:33 -0400 
To: Gregory Kuntz <gkuntz@schnabel-eng.com> 

Hello Greg 

I've been looking at the 7/03 report, and see several intriguing issues: I'll try to 
keep this organized, and will formulate a formal letter of comment soon, based on 
our discussion of these points. We also plan to set up a teleconference on the Risk 
Assessment sometime mid-month. I will be out of contact the week of9/8th-9/12, 
but will be available the remainder of the month. 

I. Confining clay-layer pinchout and vertical hydraulic gradients 

1) The contour map ofthe Deep Aquifer Vertical Hydraulic Gradient (Fig. 7) 
contains anomalies: The path the + 0.04 contour takes is ambiguous, in that it 
behaves as a "ridge line" near MW-48, but as a slope contour at MW-24. I am 
faxing two alternative interpretations. 

2) I assume the vertical hydraulic gradients featured in Fig 7 were calculated 
using the total vertical separation between the bedrock well and intermediate well 
screen elevations at each cluster. However, although vertical anisotropy is likely 
in the intermediate aquifer, both it and the limestone are orders of magnitude more 
hydraulically conductive than the confining clay layer. I therefore suspect that 
much of the vertical difference in total (pressure+elevation) head is concentrated 
across the clay layer itself. · 

3) Like the 7/03 potentiometric surface maps, Fig. 7 is based on only one set of 
measurements, collected from several well clusters around high tide in May 2003. 
It would have been more illustrative (albeit labor intensive) to have once again 
collected measurements at multiple points in the tidal cycle. The SRI presented 
potentiometric maps at four phases of the tidal cycle, but only 4 bedrock wells 
(MW-33, MW-36, MW-39 and MW-42) were available at that time. 

For the bedrock- intermediate aquifer, I used the 2003 water levels, and vertical 
gradients, to back-approximate the vertical screen separations at these 4 well 
clusters (in some cases, I measured off Cross Section B-B'). I then used the SRI 
potentiometric data to approximate net vertical gradients for each well cluster at 
the 4 phases of the SRI tidal cycle. Note that the high-tide vertical gradients I 

11/2112003 2:02 PM 
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obtained were similar to the results obtained by Schnabel Engineering from the 
May 2003 data. 

The four original (intermediate and bedrock) well clusters differed in their 
responses, both to tidal effects and to the presence or absence of the clay layer: 

a) At cluster MW-39/38, the confining clay layer (and apparent lack oftidal 
influence) resulted in a consistent positive (upward) net gradient(+ 0.12 to+ 0.13 
ft/ft) throughout the tidal cycle. 

b) Cluster MW42/41 is closer to the clay pinchout, and apparently is tidally 
influenced. The net vertical gradient remained positive throughout the tidal cycle, 
but was considerably less than in (a), fluctuating from +0.003 ft to +0.02 ft/ft. 

c) At cluster MW33/32, the clay layer is absent, but tidal influence was 
obvious. The net vertical gradient fluctuated from +0.03 ft/ft at high tide, to 0 at 
low tide to -0.01 ft/ft at rising tide. 

d) MW36/35 revealed a delayed tidal fluctuation in both aquifers, with 
minimal head difference (and therefore minimal gradient) apparently due to 
absence ofthe clay layer. 

It was also interesting to note that in each of the above 4 well clusters (except for 
36/35), potentiometric fluctuation over time was greatest in the bedrock aquifer. 
This was most pronounced in "tidal" clusters 42/41 and 33/32, and the clay layer 
apparently was not a factor. It appeared that the bedrock aquifer was directly 
influenced by river tides, and also that the local flow reversal (illustrated in 7/03, 
Figure 5) is a transient tidal effect. Net transport in the bedrock aquifer appears to 
be southwest. 

II. Confining clay surface and DNAPL delineation 
. 

1) The discontinuity/channel through the ridge in the confining clay surface is 
inferred mainly from the GP-85 data point. It may indeed be a paleochannel. 
However, no data point exists between MW-19A and MW-24A to test the 
hypothesis. If a continuous paleochannel existed between the two monitoring 
well clusters, then the DNAPL accumulation at GP-85 would be expected to 
migrate southwest in that direction. Monitoring wells 19A or 24A appear clean, 
though aqueous contamination could still exist deeper in the intermedfiate aquifer 
at their respective locations. Neither intennediate well MW-32 nor bedrock well 
MW-33 has aqueous comtamination, though this cluster is a considerable distance 

11/21/2003 2:02PM 
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from GP-85. But the absence of contaminants in MW-33 is significant, given 1) 
apparent downward gradient occurs there during a portion of the tidal cycle, and 
2) bedrock MW-36 was contaminated, while intermediate MW-35 was not. While 
DNAPL migration southwest from GP-85 is still clearly possible, there is no 
indication it has yet affected the southwestern portion of the site. 

2) The minimal DNAPL thickness atop the clay at GP-81 indicates that the 
present DNAPL extent is (effectively) delineated there. But, as Fig. 9 and 
Cross-section C-C' indicate, the DNAPL accumulation at intermediate MW-26A 
appears poised to continue migrating beyond that location, possibly supplemented 
by continued vertical migration from the surficial aquifer. However, the 
clay-surface slope between these two points is< 0.001 ft/ft, which is probably 
why DNAPL hasn't passed GP-81 already. 

3) The DNAPL thickness determinations in GP-82 (0.10 ft) and GP-81 (0.01 ft) 
are not obvious from the boring logs, where staining indicates thicknesses on the 
order of 1.0 ft and 0.1 ft, respectively. 

III. Contaminant delineation at Greenfield Creek: 

1) In hindsight, a bedrock monitoring well would have been advisable at the 
MW-50 cluster. However, the SRI potentiometric maps indicated that net 
groundwater flow at MW-36 was toward the southwest, beneath the Chevron 
facility. In addition, the confining clay layer was present at intermediate well 
MW-50A, and so an upward hydraulic gradient from bedrock is likely at that 
location. It is therefore considered unlikely that an MW -50 bedrock well would 
have contained site contaminants. 

The county geologic report (SIP Reference 21) indicates the confining clay to be 
absent beneath the entire Chevron terminal. If so, the bedrock aquifer beneath the 
facility would be additionally susceptible to intermediate aquifer contaminants (if 
present) at Chevron. · 

IV. Groundwater results: 

MW-36 sample results (2001) were presented in Cross-section B-B'; but the 
MW-36 duplicate sample results were used in Figure 14. 
Also, on B-B': 
1) A blue arrow mistakenly indicates an upward vertical gradient at MW-36; 
2) The PRG/PQL exceedence data set for MW-47A, as presented in sections B-B' 
and C-C', is incorrect. Part of the (2001)data set for MW-36 appears to have been 

11/21/2003 2:02PM 
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substituted instead. 

Agreed that the PQLs ARE documented in both the 2001 and 2003 data sets. 

V. Groundwater Remediation: 

Based on the additional explorations and results, delineation of intermediate 
aquifer DNAPL within the NC ports property is incomplete, but appears to be 
adequate for now. Aqueous contaminant delineation appears to be complete, with 
the exception of the area southwest ofbedrock well MW-36. However, current 
knowledge of groundwater flow conditions appears to limit potential receptors of 
these contaminants. 

Given State groundwater ARARs, and the amount and mobility of DNAPL at this 
site, we anticipate that some degree of DNAPL recovery will be achievable at this 
site. Given the known locations of DNAPL accumulation beneath the site, the 
emplacement of some recovery wells (including those areas discussed in 11-1 and 
11-2) is considered a presumptive remedy. 
Prior to this, however, the use of surface remote sensory profiling (acoustic or 
electromagnetic) might prove an economical means of determining optimal 
placement, reducing potential construction and operational expenses. It is 
understood that the site's complex geology and groundwater chemistry may limit 
these potential applications, but existing surveyed explorations could serve as 
control/reference points in evaluating data generated by these methods. 

We can discuss these, at your convenience, when I get back to NC. 

Thanks, 

Stuart Parker 
NC Superfund 

11/21/2003 2:02PM 
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Subject: RE: 2L Standards, PQL and MDL 
Date: Wed, 23 Jul2003 18:26:45 -0400 

From: Gregory Kuntz <gkuntz@schnabel-eng.com> 
To: "'stuart parker"' <stuart.parker@ncmail.net> 

The scope of our July 31, 2003 submittal is to just report on the field 
work completed March through May 2003 on the Additional DNAPL and 
Groundwater Extent Definition. 

Lets get together concerning the risk assessment and other outstanding 
issues at your and Hanna convenience and start to close up the lose ends on 
this project. 

Thanks, 

Greg 

-----Original Message----
From: stuart parker 
To: Gregory Kuntz 
Sent: 7/23/03 11:41 AM 
Subject: Re: 2L Standards, PQL and MDL 

Greg. 

What is the scope of your intended submittal ? Is it intended to 
include final risk assessment ? As I mentioned before we need to have a 
meeting/conference call to address some of the issues/scope of the risk 
assessment. Hanna Assefa is available to do this as long as we schedule 
in advance. If this affects the deadline I will adjust accordingly. 

Stuart 

Gregory Kuntz wrote: 

Thanks Stuart. This clears up this issue for me. I believe we are 
still on schedule for the July 31, 2003 submittal. I will let you know 
if this changes.! also am detecting acetone and chloroform in our 
samples. This may confirm the presence of these constituents in the 
aquifer. Up until the end of the 1970's raw sewage was pump by the City 
of Wilmington to the Cape Fear River through three 24-inch diameter 
concrete bell-end slip joint culverts that run from east to west across 
the site. The bell-end construction of these culverts allowed for 
leakage from the culverts. The culvert sections were just pushed 
together with no sealant. Past sampling results suggest that chloroform 
and acetone may be related to this discharge of raw sewage. Experience 
at other SWP sites and at this site also suggest that chloroform and 
acetone are not wood-treating site related chemicals. We have also seen 
their detection as laboratory induced contamination, along with toluene 
and dichloromethane. Thanks for getting back with me on these 
issues.Gregory B. Kuntz, P.G. 
Schnabel Engineering South, LLC 
104 Corporate Blvd., Suite 420 
West Columbia, South Carolina 29169 
803-796-6240 
803-796-6250 (fax) 
803-960-0641 (mobile) 
gkuntz®schnabel-eng.com 
---r-Original Message-----
From: stuart parker [ mailto:stuart.parker®ncmail.net 

7/23/03 6:35 PM 
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Subject: RE: 2L Standards, PQL and MDL 
Date: Wed, 9 Jul2003 09:51:05 -0400 

From: Gregory Kuntz <gkuntz@schnabel-eng.com> 
To: stuart parker <stuart.parker@ncmail.net> 
CC: william.arrants@rayonier.com 

Thanks Stuart. This clears up this issue for me. I believe we are still on schedule for the July 31, 2003 submittal. 
I will let you know if this changes. 

I also am detecting acetone and chloroform in our samples. This may confirm the presence of these constituents 
in the aquifer. Up until the end of the 1970's raw sewage was pump by the City of Wilmington to the Cape 
Fear River through three 24-inch diameter concrete bell-end slip joint culverts that run from east to west across 
the site. The bell-end construction of these culverts allowed for leakage from the culverts. The culvert sections 
were just pushed together with no sealant. Past sampling results suggest that chloroform and acetone may be 
related to this discharge of raw sewage. Experience at other SWP sites and at this site also suggest that 
chloroform and acetone are not wood-treating site related chemicals. We have also seen their detection as 
laboratory induced contamination, along with toluene and dichloromethane. 

Thanks for getting back with me on these issues. 

Gregory B. Kuntz, P.G. 

Schnabel Engineering South, LLC 
104 Corporate Blvd., Suite 420 

West Columbia, South Carolina 29169 
.803-796-6240 

803-796-6250 (fax) 

803-960-0641 (mobile) 

gkuntz@schnabel-eng.com 

-----Original Message-----
From: stuart parker [mailto:stuart.parker@ncmail.net] 
Sent: Tuesday, July 08, 2003 6:57 PM · 
To: Gregory Kuntz; HANNA ASSEFA 
Subject: Re: 

Hello Greg, 

Discussed our conversation and the SRI results with Hanna Assefa. 

Hanna reported that formerly the lliS branch referred to the 2L (or MDL) standards, formerly listed in 
the rns guidance. 
She confirmed that NCAC 2L, 0202 B1 now applies, and that if the 2L standard is< PQL, then 
exceedence ofPQL constitutes a violation. If no PQL is available, and the MDL exceeds the 2L 
standard then the MDL applies. 
(Region IX cleanup numbers can be used in place of2L if no state standard exists). 

Looking at SRA figure 21: Benzo( a)anthracene in MW 3 7 is reported at 0.0023J mg/1. It's MDL is 
listed as 0.0003 and its PRG is listed as 0.00005. Therefore, the result consitutes an exceedence ofthe 
MDL and PRG. PQLs are not listed on the figure table, and I have not found them in the data summary 
tables or the laboratory report attachments. However, some of the groundwater SVOC results (e.g., 
MW-28, MW-34) are an order of magnitude greater than the MDLs and so very likely exceed PQLs (if 
determined) as well. PQL exceedences are much more likely in the deep well results. 

7/9/03 5:17PM 
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The "j"d data can be used in a positive risk calculation, e. g., ifthat result indicates a risk level 
exceedence. However, "j"d data cannot be disregarded. 

Looking at my split sample semi-volatile results, I'm seeing chloroform and acetone, which are likely lab 
contaminants, and P AH values reported to be less than the listed MDLs (1 0 ug/1). 

The bottom line: 

Risk Assessment: Crunch the data, even if they are "J"d and< the PQL. 

2UGroundwater Compliance: Delineate plume to< PQL (or, if unavailable, higher of MDL or 
applicable standard). 

Hope this answers your questions. I will be out of office rest of the week but will check voice messages. 
Or ask Hanna for any clarification. Also let me know if you would like time extension(s); given the 
quality of our working relationship, I am amenable to that. 

Sincerely, 
Stuart 

This e-mail including attached files Is confidential. Its transmission Is solely as an accommodation for the benefit of the recipient. The 
recipient bears the responsibility for checking Its accuracy against corresponding originally signed documents provided by Schnabel 
Engineering. If you received this e-mail In error, Its use Is prohibited. Please destroy It and Immediately notify 
postmaster@schnabel-eng.com 

7/9/03 5:17PM 
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<mailto:stuart.parker@ncmail.net> ] 
Sent: Tuesday, July 08, 2003 6:57 PM 
To: Gregory Kuntz; HANNA ASSEFA 
Subject: Re: 

Hello Greg, 

Discussed our conversation and the SRI results with Hanna Assefa. 

Hanna reported that formerly the IHS branch referred to the 2L (or MDL) 
standards, formerly listed in the IHS guidance. 
She confirmed that NCAC 2L, 0202 Bl now applies, and that if the 2L 
standard is < PQL, then exceedence of PQL constitutes a violation. If 
no PQL is available, and the MDL exceeds the 2L standard then the MDL 
applies. 
(Region IX cleanup numbers can be used in place of 2L if no state 
standard exists) . 

Looking at SRA figure 21: Benzo(a)anthracene in MW 37 is reported at 
0.0023J mg/1. It's MDL is listed as 0.0003 and its PRG is listed as 
0.00005. Therefore, the result consitutes an exceedence of the MDL and 
PRG. PQLs are not listed on the figure table, and I have not found them 
in the data summary tables or the laboratory report attachments. 
However, some of the groundwater SVOC results (e.g., MW-28, MW-34) are 
an order of magnitude greater than the MDLs and so very likely exceed 
PQLs (if determined) as well. PQL exceedences are much more likely in 
the deep well results. 

The "j"d data can be used in a positive risk calculation, e. g., if that 
result indicates a risk level exceedence. However, "j"d data cannot be 
disregarded. 

Looking at my split sample semi-volatile results, I'm seeing chloroform 
and acetone, which are likely lab contaminants, and PAH values reported 
to be less than the listed MDLs (10 ug/1) . 

The bottom line: 

Risk Assessment: Crunch the data, even if they are "J"d and < the PQL. 

2L/Groundwater Compliance: Delineate plume to < PQL (or, if 
unavailable, higher of MDL or applicable standard). 

'Hope this answers your questions. I will be out of office rest.of the 
week but will check voice messages. Or ask Hanna for any clarification. 
Also let me know if you would like time extension(s); given the quality 
of our working relationship, I am amenable to that . 

. Sincerely, 
Stuart 

This e-mail including attached files is confidential. Its transmission 

7/23/03 6:35PM 
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is solely as an accommodation for the benefit of the recipient. The 
recipient bears the responsibility for checking its accuracy against 
corresponding originally signed documents provided by Schnabel 
Engineering. If you received this e-mail in error, its use is 
prohibited. Please destroy it and immediately notify 
postmaster®schnabel-eng.com 

This e-mail including attached files is confidential. Its transmission is 
solely as an accommodation for the benefit of the recipient. The recipient 
bears the responsibility for checking its accuracy against corresponding 
originally signed documents provided by Schnabel Engineering. If you 
received this e-mail in error, its use is prohibited. Please destroy it and 
immediately notify postmaster®schnabel-eng.com 

7/23/03 6:35 PM 



N.C. Department of Environment • SAMPLE ANALYSIS REQUEST 
& Natural Resources 
Solid Waste Management Division 

• 
State Laboratory of Public Health 

Box 28047, 306 N. Wilmington Street 
Raleigh, North Carolina 27611 

Site umber NCD 0585 17 467 Sample ID umber /Name MW 46 B I 50967 

Name of Site SWP Wilmington Collected By Stuart Parker J lJ L 9 01 
4 

Site Location Wi lmington, NC Date Collected 05/21 /03 Timd 8:35 

Agency: ___ Hazardous Waste _ __ Solid Waste ___ Superfund 

Sample Type 
Environmental Concentrate Comments 

X Ground Water (I) - - Solid (5) 

___ Surface water (2) ___ Liquid (6) 

___ Soi l (3) __ Sludge (7) 

Other (4) Other (8) 

Organic Chemistry 
Inorganic Chemistry 

Parameter Resultst!!!g{l)(mg/kg) 
Parameter Results(mg/1) 

antimony 
--

- p&T:GC/MS _K_ arsenic 0.003 
- Ac id:B Ext. barium _ 2,4-D - -

beryllium --
- 2,4,5-TP 

cadmium 

- chlordane --chloride 
- heptachlor --
-hexachlorbenzene 

_x_ chromium < 0.01 

cobalt 
- hexachlorbutadiene --

X copper < 0.05 - -
- endrin fluoride 

--
- iron 

lindane - -
- methoxychlor X lead < 0.005 
-toxaphene 

manganese 
- - -

mercury 
- --
- __ nickel 

nitrate 
--

selenium --

Date Received 05-23-03 
silver 

--
sulfates --

Date Extracted thallium --
Date Analyzed vanadium 

Reported by ~t'\DoOOQ: 
- -

zinc - -
pH 

Date Reported 7-07-03 --
conductivity --

Lab umber 007 130 - -TDS 

DHS 3191 (revised 12/93) Flash point --
- -

---------.--

TCLP Compounds 

Inorganic Compounds Results (mg/1) 

Arsenic 

--~Barium 

Cadmium 

Chromium 

Lead - --
Mercury 

---
Selenium 

___ Silver 

Organic Compounds 

---benzene 
___ carbon tetrachloride 

chlordane 
=====:chlorobenzene 
---chloroform 
___ o-cresol 

m-cresol 
---p-cresol 
---cresol 
===1,4-dichlorobenzene 
___ 1,2-dichloroethane 

1,1- dichloroethylene 
---2,4-dinitrotoluene 
___ heptachlor 

hexachlorobenzene 
methyl ethyl ketone 

===nitrobenzene 
___ pentachlorophenol 

pyridine 

--~tetrachloroethylene 

___ trichloroethylene 
2,4,5-trichlorophenol 

===2,4,6-trichlorophenol 
_ _ _ vinyl chloride 

endrin 
lindane 

==methoxychlor 
toxaphene 

===2,4,-D 
___ 2,4,5-TP (Silvex) 

Results (mg/1) 



NC Dcpanmen: of Environment, • 
Hc.al:.'l, &. Na::Jral P.uourcc& 

SAMPLE ANALYSIS REQ.T SLate Laboratory of pUblic Health 

P.O. Dox ~8047, 306 N. Wilrnint;ton St. 
S~lid Wane Mar.arcmcnt Divi&ion P.alei • , North CArolina 27GJI-RO·H 

~,,....., o.rtflt Ltt7 f'-tvJ <fb (3 so~~1 
Sit.: Number ~J~"v_v __ ..> __________ Samplcl~Numbcr/Na.:nc --------'----__..:. ______ _ 

..r (,J {J vv tt../l11 ,J bTl ..J S~~+ ... '/ ~ .. .,. v-?V !'i;:.m:.ofSite _________ ::....__ _____ Collected By ____________ ID # ____ _ 

Sit:Lo:.ation w "-.M ,,.,l'i'f'N ~c.. DateColleetul ..J/ ?-,/ o·;J Time It.· sS"" -
Agency: Hazardous Waste Solid Waste __ Superfund TCLP Compounds -- --

Sample Type Inorganic Compounds Results(mg/1) 
Environmental Concentrate Commenlc; arsenic -

>< barium 
·' -

Ground Wat:.r (l) Solid (5) cadmium - - -
chromium -

- Surface Water (2) Liquid (6) lead. - -
- mercury 

- Soil (3) Sludge (7) selenium - -. silver -
- Other (4) - Other (8) -

-
-Organic Chemistry Inorganic Chemistry -

Parameter Results (mg/1) Parameter ResuHs(mgll)(mg/kg) Organic Compounds . Results(mg/1) 

- P&T:GC/MS - antimony - benzene 

- Acid:B/N Ext. ...:L arsenic carbon tetrachloride -
- 2,4-D barium - chlordane -
_._ ·2,4,5-TP(Silvex) - beryllium - chlorobenzene 

chlordane cadmium - chloroform 

I = heptachlor 
-

chloride - a-cresol -hexachlorobenz.ene ~ cpromium m-cresol . -- -
!lexachlorobutadiene - cobalt - p-cresol . 
endrin cresol .. L C?ppe:-.. - 1,4-dichlorobe~ne li:l~e .. fluoride - : ::·· !"•." - -· -

• methoxychl Qr . • - iron - 1,2-dichloroethane 
-. toxzobczic·· • ·. ..:L lead - 1, 1-dichlo_rocthylene 
- • a!··•.· .. manganese 2,4-dichloroetbylenc - --- - mercury - heptachlor 

; 
nickel bexacblorobe~ne - - -
nitrate bcxachlorobul2dicne - - --: .. , selenium ... hexachloroethane - -.. silver - methyl ethyl ketone ·-. · FOR LAB USE 01'\"L Y sulfates nitrobenzene - -

- thalliL."::: - pe:ltachloropbenol 
Dzte Re::ived -. V2.!ladi UI:l pyridi.ce - -

-· zinc ·- tetrachloroethylene . 
Date' Extracted pH trichloroethylene - -. - condu::tiviry - 2,4,5-trichlorophenol 
Dzte .A.n~y~ - TDS - 2,4, 6-trichl orophenol 

- fl;j..Sh pobt - vinyl chloride 
Reported· By - endrin . -.. ... ... lindane 
Date Report=:d - -- methoxychlor - -

- - toxaphen'! 
ub Nug;}eJ2 3- 2 o 0 3 QQ:Z]30 - - 2,4-D 

- - 2,4,5-TP (Silvcx) 
DHS 3191 (Revised J::9J) 

·:·:·-..·.··.·· ·. · .. · .. ~ .. .-··.·.·. ·.•.·· ~- -:~· . ........ -.•.· . ... ..· ........ ·.·· .· 

. 
I 



N.C. Department ofEnvironment • SAMPLE ANALYSIS REQUEST 
& Natural Resources 
Solid Waste Management Division 

• 
State Laboratory of Public Health 

Box 28047, 306 N. Wilmington Street 
Raleigh, North Carolina 27611 

Site umber NCD 0585 17 467 Sample ID Number /Name MW 49 I 50968 

arne of Site SWP Wilm ington Collected By Stuart Parker ID # ____ _ 

Site Location Wilmington, NC Date Collected 05/21 /03 Time 17: 15 

Agency: ___ Hazardous Waste _ _ _ Solid Waste ___ Superfund 

Sample Type 
Environmental Concentrate Conm1ents 

X Ground Water (1) --Solid (5) 

___ Surface water (2) ---'-' iqu id (6) 

___ Soi l (3) __ Sludge (7) 

Other (4) Other (8) 
--- ---

Organic Chemistry 
Inorganic Chemistry 

Parameter Resultsfmg/l)(mg/kg) 
Parameter Results(mg/1) 

antimony 
--

- P&T:GC/MS _x_ arsenic 0.001 
- Acid:B Ext. 

barium _ 2,4-D --
beryllium --

- 2,4,5-TP 
cadmium 

- cbJordane --chloride 
- heptachlor --
- hexachJorbenzene 

X chromium < 0.01 

cobalt 
- hexachlorbutadiene --

X copper < 0.05 
--

- endrin fluoride 
--

- iron 
li ndane --

- methoxychlor X lead 0.046 
- toxaphene 

manganese 
- --

mercury 
- --

- --nickel 

nitrate 
--

selenium --

Date Received 05-23-03 
silver 

--
sulfates 

--
Date Extracted thallium --
Date Analyzed vanadium 

--

o~ywwt zinc 
Reported by --

pH 
Date Reported 7-07-03 - -

conductivity --
Lab Number 007 131 --TDS 

DHS 3191 (revi ed 12/93) Flash point --
--

------------

TCLP Compounds 

Inorganic Compounds Results (mg/1) 

Arsenic 

--~Barium 

---

Cadmium 

Chromium 

Lead 

Mercut·y 
---

Selenium 

___ Silver 

Organic Compounds 

---benzene 
___ carbon tetrachloride 

chlordane 
====:=chlorobenzene 
---chloroform 
___ o-cresol 

m-cresol 
---p-cresol 
---cresol 

====:=1,4-dichlorobenzene 
___ 1,2-dichloroethane 

1,1- dich loroethylene 
---2,4-dinitrotoluene 
___ heptachlor 

hexachlorobenzene 
methyl ethyl ketone 

====:=nitrobenzene 
___ pentachlorophenol 

pyridine 

----{_tetrachloroethylene 
___ trichloroethylene 

2,4,5-trichlorophenol 
===2,4,6-trichlorophenol 
___ vinyl chloride 

endrin 
lindane 

===methoxychlor 
toxaphene 

====:=2,4,-D 
__ 2,4,5-TP (Silvex) 

Results (mg/1) 



I 
I 

!~C Depa:-:men: of Environ.:ner.!, • 

Hul:h, t:. ~;a:.ual P.uouree& 

:.~iid Wut.e MaroJtcment Divi&ion 

St.ate l..&boa~.:~ry of Public Hul:h 

P.O. Box 2EC.:7, 306_H. Wilrnin;:ton St. 
Raleith. Non.': C•rolina 27Gll-E0·<:7 

Si~!..;:.:.ober -"tJ_u_o __ O_S_t_J-_17_4_tl ____ SampleiDNumber/Name _Y'1_uJ~I-I_1 ___ JI_D_q_~_f ____ _ 
r- w /) Ll'lf L h" ,J b I? ..J J_.~.. r- 1/) v~ !'/~=of Site _~ __ r ____ ...:._ _____ Collected By .,., 11 ,.. r""' ID# ------

SiteLo::ation W i '- M 'til ';"'to rJ ,.:I c.;.. Date Colleeted ..J / 1-t/ 0 ·g Time 17: ~l -
/\,ge::~::y: -- Hazardous Waste Solid Waste __ Superfund TCLP Compounds --. 

Sample Type Inorganic Compounds Rc:sults(mg/1) 
E.rwironmcntal Concentrate Commenlc; arsenic -

>< . - barium 
Ground Water {l) Solid (5) cadmium - - -

chromium -
- Surface Water {2) Liquid (6) - lead. -

_.mercury 

- Soil {3) - Sludge (7) - selenium 
silver -

- Other (4) - Other (8) -
-

I -Organic Chemistry Inorganic Chemistry -
Pan.mctcr Results (mg!J) Parameter ResuH.s(mg/J)(m~/kg) Organic Compounds Results(mg/1) 

- P&T:GC/MS - antimony benzene -
- Acid:B/N Ext. · .$._ arseruc c:JJ'bon tetrachloride -
- 2,4-D barium - chlordane -
- 2,4,5-TP(Silvex) beryllium - chloroben:zene -chlordane cadmium chloroform - - -
- hep:.achlor chloride - a-cresol -hexa::hloroben.z.:ne __2{_ chromium m-cresol . -- -

hexachlorobutadiene cobalt - p-<:resol -. 
encrin .:.6. cresol - .· c~ppe:- -

- lbill.ne 
~ a •. • :'"•." 

fluoride I ,4-dichloroben.z.::Je - - --c~thcxychiQr . . iron I ,2-dichloroethane 
-. IOX&.Dben:· • ·. - -

--25::-l~d - 1, 1-di::hloroethylene - . ,~· •.· 
- - - nun ga.'l :s e - 2, 4-dich!oroetbylene 

- - mercury - heptachlor 
nickel b exachl orobenzenc - - -
nitrate hexachlorobuttdienc - - -. .. , selenium ... hexachloroethane - -.. silver methyl ethyl ketone .- -FOR LAB USE 0!\'LY sulfates nitrobenzene - -

- thalli t.-::I - pcntachl oropbcnol 
Date ?..e.:1:ived - . Va.'ladiuc pyridine - -

-· zinc ·- tetrachloroethylene 
Datc Extr.i::ted pH tri::hloroethylene - -

- condu:::ivi:y - 2,4,5-trichloroph::nol 
Date Ar.~yzed TDS 2,4 ,6-trichlorophenol - -

fl:).Sh pobt '.• vinyl chloride - -Reported By - end:i.n -.. ... 
lindane - -Date Repon=:d - me:hoxychlor - -

- - toxaphene 
L1 b ~7.i!J~r 2 0 0 3 007131 2,4-D - -

- - 2,.;,5-TP (Silvcx) 
DHS ~:;::(Revised 1:.'93) 

I 
t 



N.C. Department of Environment • SAMPLE ANALYSIS REQUEST 
& Natura l Resources 
Solid Waste Management Division 

• 
State Laboratory of Pub lic Health 

Box 28047, 306 N. Wilmington Street 
Raleigh, North Carolina 276 11 

Site umber NCD 05851 7 467 Sample ID Number /Name MW 49 A I 50969 

Name of Site SWP Wilmington Collected By Stuart Parker ID # -----

Site Location Wilmington, NC Date Collected 05/21/03 Time 16: 50 

Agency: ___ Hazardous Waste ___ Solid Waste ___ Superfund 

Sample Type 
Enviro nmental Concentrate Comments 

X Ground Water (I) --Solid (5) 

___ Surface water (2) _Liquid (6) 

Soil (3) __ Sludge (7) 
---

Other (4) Other (8) 
--- ---

Organic Chemistry 
Inorganic Chemistry 

Parameter Results(mg/1) 

- P&T:GC/MS 
- Acid:B/N Ext. 
_ 2,4-D 

- 2,4,5-TP 

- chlordane 
- heptachlor 
- hexacb iOI·benzene ___ _ 

- hexachlorbutadiene ---

endrin 

lindane 
- methoxychlor 
- toxaphene 

Date Received 05-23 -03 

Date Extracted -------

Date Analyzed 7 
R'Po''"" by ~Lion~ 
Date Reported._-'---7 ----=0'--'-7_-0;:;.:3'------

Lab Number 007132 
-----------

DHS 3191 (revised 12/93) 

Parameter Resultsfmg/l)(mg/kg) 
antimony 

..K__arsenic 

barium 

__ beryllium 

cadmium 

--chloride 

X chromium 

cobalt 

X copper 

fluoride 

iron 

X lead 

manganese 

mercury 

__ nickel 

nitrate 

selenium 

silver 

sulfates 

thallium 

vanadium 

zinc 

pH 

conductivity 

--TDS 
Flash point 

< 0.001 

< 0.01 

< 0.05 

< 0.005 

-----------
TCLP Compounds 

Inorganic Compounds Results (mg/1) 

Arsenic 

------'Barium 

Cadmium 

Chromium 

Lead ---
Mercm·y 

---
Selenium 

___ Silver 

Organic Compounds 

---benzene 
___ carbon tetrachloride 

chlordane 
=====:chlorobenzene 
---chloroform 

o-cresol 
m-cresol 

---p-cresol 
---cresol 

:=:===1,4-dichlorobenzene 
1,2-dichloroethane 
1,1- dichloroethylene 

---2,4-din itrotoluene 
___ heptach lor 

hexachlorobenzene 
methyl ethyl ketone 

=====:nitrobenzene 
___ pentachlorophenol 

pyrid ine 

---tetrachloroethylene 
___ trich loroethylene 

2,4,5-trichlorophenol 
:=:===2,4,6-trichlorophenol 
___ vinyl chloride 

endrin 
lindane 

===methoxychlor 
toxaphene 

:=:===2,4,-D 
___ 2,4,5-TP (Silvex) 

Results (mg/1) 

--- ----- --- ---·· -- -------~------------



NC Dc:panmcn: of Environmcnl, •. 

Hul:h, /.:. Nawral Ruourccl 

Sc.iid Wane Marutemcnl Divilion 

Stale Laboratory of Public Hulth 

P.O. Dox 28047, 306 N. Wilminzton S!. 
Raleij;h, Honh CArolina 27Gll-80<;7 

Sit.: Number .....!tJ_W __ O._~_g_· _f_t-z __ Lt_tl ____ Sa.mplciD,Number/Na.me _tt1_£Al--:-4_'1_1f _ _;/:.._S7J_:..· _9_t_1 __ _ 
f' ' ' L> l/llll. A.. I ,J (:1n ,.J J-1- .,_ t/) {/..I r 

~~:::of Site _~ __ ""'_r ____ '......:....('---~- Collected By · ,...,,.r 1 'f""' """' IDfl ------
- DateColleeled ..J/ 7..,/ o·g Tim .. w 

Agency: -- Hazardous Waste Solid Waste __ Superfund TCLP Compounds --
Sample Type Inorganic Compounds Results(mg/1) 

Environmental Concentrate Comments arseruc -
>< . - barium 

Ground Water (l) Solid (5) cadr.tllum - - -
chromium -

- Surface Water (2) Liquid (6) - lead. -
- mercury 

- Soil (3) Sludge (7) selenium - -. silver -
- Other (4) - Other (8) -

-
-

Organic Chemistry Inorganic Chemistry -
Par2.meter Results (mg/1) Parameter ResuHs(mg/l){mg/kg) Organic Compounds Results(mgll) 

- P&T:GC/MS antimony - benzene 

- Acid:B/N Ext. 7- arseruc carbon telrachlorice -
- 2,4-D barium - chlordane -_._ ·2,4,5-TP(Silve::c) - beryllium - chloroben.zene 

chlordane cadmium chloroform 

l = heptachlor 
- -

chloride - a-cresol 
hexachlorobenz.ene ,( chro~um m-cresol . -- - -
lle::cachlorobutadiene cobalt _ p-cresol -. 
endrin .• ')(. c?pper ___: cresol 

•· -
_ lbiiz.ne · , ... ·~.: fluoride - l ,4-dichlorobe~e 

·cethaxychlQi :· . 
- •. 

iron - 1,2-dichloroethane 
-. toxaobene· • ·. ~ lead - l, l -dichJ o_roethylene - . ,!··•.· .. 

!Il2ll ganese 2,4-dichloroetbylene - - --- - mercury - heptachlor 
; 

nickel hexachlorobe~e - - -
nitrate he::cachlorobutadiene - - --:. , selenium ... hexachloroethane - -

-· silver - methyl ethyl ketone .-. · FOR LAB USE ONLY sulfates nitrobenzene - -thall iL:·-::I .. pentachlorophenol - -Date Red::ive.d - . Va.'ladium pyridine - -
-· zinc tetrachloroethylene . ·-Dat:· E:ur:ictcd pH - tri::hloroethylene -

' - condu::ti\'ity - ::!,4,5-trichlorophenol 
Da!: An4Jj~ TDS 2,4,6-trichlorophenol - -

- fl:).Sh pobt - \'inyl chloride 
Reported By endrin - -.. ... 

lindane - -
Dat: ReportCfl - methoxychlor - -

- - toxaphene 

l..:!bN~_;:23 2GQ;; GQ+n'~ - - 2,4-D 

- - 2,4,5-TP (Silvcx) 
DHS ~191 (Revised 1::93) 

~.·.·:.· .•. . •' ••· • .. ·.· ... • . .-· .. · .... ·: .• : • ... ; .. : 0: .. · . . : . . ..... : . .. 

I 



N.C. Department of Environment • SAMPLE ANALYSIS REQUEST 
& Natural Resources 
Solid Waste Management Division 

• 
State Laboratory of Publ ic Health 

Box 28047, 306 N. Wilmington Street 
Raleigh, N01th Carolina 27611 

Site umber NCD 0585 17 467 Sample ID Number /Name MW 50 I 50970 

ame of Site SWP Wilmington Collected By Stuart Parker ID # _ ___ _ 

Site Location Wi lmington, NC Date Collected 05/21/03 Time 16:20 

Agency: ___ Hazardous Waste ___ Solid Waste ___ Superfund 

Sample Type 
Environmental Concentrate Comments 

X Ground Water ( I) --Solid (5) 

___ Smface water (2) ___ Liquid (6) 

___ So il (3) __ Sludge (7) 

Other (4) Other (8) --- ---

Organic Chemistry 
Inorganic Chemistry 

Parameter Results{mgLl)(mg/kg) 
Parameter Results(mg/1) 

antimony 
----

- p&T:GC/MS X arsenic 0.003 
- Acid :B Ext. 

barium _ 24-D ----
beryllium ---

- 2,4,5-TP cadmium 

- chlordane --chloride 
- heptachlor ----

- hexachlorbenzene 
X chromium < 0.01 

cobalt 
- hexach lorbu tadiene ---

X copper < 0.05 
----

- endrin fluoride 
----

-
ILndane 

iron 
----

- methoxychlor X lead < 0.005 
- toxaphene manganese 
- ---

mercury 
- ---
- ___ nickel 

nitrate 
----

selenium ----

Date Received 05 -23 -03 
silver 

---
sulfates 

---
Date Extracted thalliu m ----
Date Analyzed t vanadium 

---
zinc 

Reported by~(\( ----
pH 

Date Reported 7-07-03 ----
conductivity 

----

Lab Number 007 133 - - TDS 

DHS 3191 (revi sed 12/93) Flash point 

--

---------------------

TCLP Compounds 

Inorganic Compounds Results (mg/1) 

Arsenic 

--~Barium 

---

Cadmium 

Chromium 

Lead 

Met·cury 
---

Selenium 

___ Silver 

Organic Compounds 

---benzene 
___ carbon tetrachloride 

chlordane 
===chlorobenzene 
---chloroform 
___ o-cresol 

m-cresol 
---p-cresol 
---cresol 
===1,4-dichlorobenzene 
___ 1,2-dichloroethane 

1,1- dichloroethylene 
---2,4-dinitrotoluene 
___ heptachlor 

hexachlorobenzene 
methyl ethyl ketone 

===nitrobenzene 
___ pentachlorophenol 

pyridine 

---£•etrachloroethylene 
___ trichloroethylene 

2,4,5-trichlorophenol 
===2,4,6-trichlorophenol 
___ vinyl chloride 

endrin 
Lindane 

==methoxych lor 
toxaphene 

===2,4,-D 
___ 2,4,5-TP (Silvex) 

Results (mg/1) 

_j 



NC Depanmcn: of Environment, • 
Hc.al:h, &. Nawral Ruourcc& 

S~iid Wane Marus:cment Divi1ion 

St.ate Laboratory of Public Hc.alth 

P.O. D_ox :28047,306 H. Wilminj;'lon St. 
Ralcr~:h, Nonh Carolina 27GJ J -80~7 

r.l'f"l 0,1("'-fflt 4t7 MW-JO 
Si~Numb::r ...:l~"v_v __ ~---------- Samplci~Numbcr/Nam:: 

. .J0910 

' ------~.---------------~-----~-
,.. ' ' L> ""I L ..<.... I ,.J b p tv S-1, .r- t/l V- _,~ r Nz=n~ofSite ~......., r .,. 'l' CollcctedBy ·tuo.~+rt II"~ ~ 

-----------~---~--
ID# ____ _ 

DateColleeted ..J/ ?.,/ o·g Time ( b ~ 1.-0 

Ag~n::y: Hazardous Waste Solid Waste __ Superfund· 

Sample Type 
Environmental Concentrate Comments 

>< Ground Water (l) Solid (5) - -
- Surface Water (2) - Liquid (6) 

- Soil (3) - Sludge (7) 

- Other (4) - Other (8) 

Organic Chemistry Inorganic Chemistry 

Parameter 
P&T:GC/MS 

'Results (mg/1) Parameter ResuHs(mgll)(mg/kg) 
_antimony 

Acid:B/N Ext. 
_ 2,4-D 
_._ ·2,4,5-TP(Silvex) 

chlordane 

I = heptachlor 
hexachlorobenz.:ne ------
bexachlorobutadiene 

~-----
endri.o .. 

· · Ibekne · .· : - ....... ~. 

• c:thnxychlQi .". 
.-. toxaohene" • ·. . -:-. . ,!. •.· 

:. , 

FOR LAB USE 01\'L Y 

Date An~;,~_.....;_ ___________________ _ 

Reported By 

Date Repartc::d ----------

l..abN~23-2003 007133 

DHS :i 191 ~cvised 1::93) 

.. · .. ··_:~ ·. · ... ·. · .. ::_· . . ·::-~ : .. ·.·_ ~-·: .. •. 

"" arseruc -
barium -

- beryllium 

~ ers:drrut1W-
chloride -

.:6.. chromium 
cobalt 

-;L c?ppe:::-
fluoride - --
iran -

1:... lead 

- manganese 

- mercury 
nickel -
nitrate - -
selenium -
silver ·- sulfates -
thalliL."=I -
va.OJadium -
zinc -· 

- pH 

- condu::tivity 
TDS -

- fl~h pobt 

--
-
-
-
-

. . : ........ · ... 

TCLP Compounds 

Ino~anic Compounds 
arsenic -
barium -
cadmium -
chromium - lead· -

- mercury 
selenium -
silver -

Organic Compounds 
benzene 

_ carbon tetrachloride 
chlordane 
chlorobenzene 
chloroform 
o-cresol 

_ m-cresol 
_ p-eresol 

cresol -

Results(mg/1) 

Results(mgll) 

_ 1,4-dichlorobenz.:ne ------
- 1,2-dichloroethane 

_ 1,1-dichla_roethylene -----
- 2,4-dichloroetbylene ------
- heptachlor 

hexachlorobenzene 
hexachlorobutzdiene 

... hexachloroethane 
_ metbyl ethyl ketone 

nitroben:z.ene 
_ pentachlorophenol 
_ pyridi..ce 

------

. _ tetrachloroethylene . -----
- tri:::hloroethylene 
_ 2,4,5-trichlorophenol _____ _ 
_ 2,4,6-trichlorophenol _____ _ 
_ vinyl chloride 

-
-
-
-
-

end rill 
lindane 
rnethoxychl or 
toxaphen-e 
2,4-D 
2,4,5-TP (Silvex) 

I 



N.C. Department of Environment • SAMPLE ANALYSIS REQUEST 
& Natural Resources 
Solid Waste Management Division 

• 
State Laboratory of Public Health 

Box 28047, 306 N. Wi lmington Street 
Raleigh, North Carolina 27611 

Site umber NCD 058517 467 Sample ID Number /Name MW 50 A I 5097 1 

ame of Site SWP Wilmington Co llected By Stuart Parker ID # ____ _ 

ite Location Wilmington, NC Date Collected 05/21103 Time 16:05 

Agency: ___ Hazardous Waste ___ Solid Waste _ _ _ Superfund 

Sample Type 
Envi ronmenta l Concentrate Comments 

X Ground Water ( I) --Solid (5) 

____ S,urface water (2) __ _...Liquid (6) 

___ Soil (3) __ Sludge (7) 

Other (4) Other (8) 

Organic Chemistry 
Inorganic Chemistry 

Parameter Resultsfmg/l)(mg/kg) 
Parameter Results(mg/1) antimony 

--
- P&T:GC/MS ..x__ arsenic < 0.001 
- Acid :B Ext. 

barium 
_ 24-D --

beryllium ---
- 2,4,5-TP cadmium 

- chlordane --chloride 
- heptachlor --

- bexacWorbenzene 
X chromium < 0.01 

cobalt 
- hexachlorbutadiene --

X copper < 0.05 
--

- end rin fluoride 
- -

-
lindane 

iron 
--

- methoxychlor X lead < 0.005 --
- toxaphene manganese 
- --

mercury 
- --

- --nickel 

nitrate 
--

selenium --

Date Received 05-23-03 
silver 

--
sulfates --

Date Extracted thaiHum --
Date Analyzed bt vanadium 

--
zinc 

Ropmtod by ~~HJ --
pH 

--Date Reported -07-03 conductivity --
Lab umber 007 134 --TDS 

DHS 3 19l(revised 12/93) Flash point 
--
--

-----------------

TCLP Compounds 

Inorganic Compounds Results (mg/1) 

Arsenic 

---"Barium 

Cadmium 

Chromium 

Lead ---
Mercury ---
Selenium 

___ Silver 

Organic Compounds 

----benzene 
_____ carbon tetrachloride 

chlordane 
==chlorobenzene 
-----chloroform 

o-cresol 
m-cresol 

-----p-cresol 
-----cresol 
==1,4-dichlorobenzene 
_____ 1,2-dichloroethane 

1,1- dichloroethylene 
-----2,4-dinitrotoluene 
_____ heptachlor 

hexachlorobenzene 
methyl ethyl ketone 

==nitrobenzene 
---'pentachlorophenol 

pyridine 

---tetrachloroethylene 
_____ trichloroethylene 

2,4,5-trichlorophenol 
==2,4,6-trichlorop henol 
_____ vinyl chloride 

endrin 
lindane 

::==methoxychlor 
toxaphene 

==2,4,-D 
_____ 2,4,5-TP (Silvex) 

Results (mg/1) 



!J 
.I 
·' 

.. 

NC Dcpanmcn: of Environment, • 
Hul:h, &. Nawral Ruourcc' 

.Sc:.iid Wutc Manarcmcnl Division 

SAMPLE ANALYSIS RE.T State ubou~e:y of Public Hulth 

P.O. Dox ::28047, 306 N. Wilrninzton St • 
Ralci •h, North Cuolina 27Gll-£0'17 

._,,~ o.~rgf/7 '-ttl ·rJ.ALU PJI}-
Si~Numbcr ""'l:......_ .. v_v __ ./_ ·---------SamplciD,Numbcr/Name --'v::...... ~~--:-__ __,,__ __ --...; ______ _ 

~ CJ f> 11111 t.. /l1t ,.J b /? ,J S 1- .,- (.D. 1/..-?..r ]'l;:m~ofSit.e --------=-----:-- Collected By ""'""'" """ ID# ------
Sit .. Lo:.ation W i._M •tll'if'!'l - Dat.eColleet.ed ..J/ ~,f o·fl Time -
Ag~n::y: Hazardous Waste Solid W.ast.e __ Superfund TCLP Compounds -- -

Sample Type Inorganic Compounds Results(mg/1) 
"J:'nvironmenf.aJ Concentrate Comments arsenic -

>< . barium -
Ground Water (l) Solid (S) cado:llum - - -

chromium -
- Surface Water (2) Liquid (6) - lead· -

- mercury 

- Soil (3) - Sludge (7) - selenium 
. silver -

- Other (4) - Other (8) -
-
-

Organic Chemistry Inorganic Chemistry -
Par2.meter Results (mgll) Parameter ResuJts(mg!J)(mg/kg) Organic Compounds Results(mgll) 

- P&T:GC/MS _antimony - benzene 
Acid:B/N Ext. '1- arsenic c:u-bon lelrachloricle - -
2,4-D barium - chlordane - -

_._ ·2,4,5-TP(Silvex) beryllium - chi oro benzene -
chlordane cadmium - chloroform 

I = bep:.achl~r - chloride - a-cresol -
hexachlorobenz.ene 1::: chromium m-cresol . -- -
liexachlorobut.adiene cobalt - p-cresol -. 
encirin ~ . cresol •' c?ppe::-.. 
lb1:rz.ne fluoride 1,4-dichlorobcnz.ene .. - : :·· !'"·.· - -

·methoxych!Qr . . iron 
.. 

1,2-dichloroethanc - --. toxaobcne·· • ·. ..:i:.. lead - 1,1-dichl o_roethylene 
- • a!••.· .. manga."lCSe 2,4-dichloroetbylene - - -. 

heptachlor - - mercury -.. 
nickel bexachlorobcnz.ene - - -
nitrate hexachlorobul2diene - - --.. , selenium ... hexachloroethane - -.. silver - methyl ethyl ketone .-

FOR LAB USE 01\'L Y sulfates nitrobcn:.enc - -
- thallit..""::l - pent.achloropbcnol 

Date Rc.::::ived - - va."ladium - pyridine -
-· zinc ·- tetrachloroethylene . 

Dat:" E:ttr.icted - pH - tri::hJoroethylenc . - condu::ti\'ity - 2,4,5-trichloroph::nol 
Date f..n~j'~ - TDS - 2,4,6-trichlorophenol 

- fl:~-Sh poi.:lt - vinyl chloride 
Reported By - endrin . -.. ... 

lindane - -Date Reponc;d - methoxychlor - -
- - toxaphene 

l..:lb N\!~e,2 3- 2 o o 3 007134 - - 2,4-D 

- - 2,4,5-TP (Silvcx) 
DHS 3191 CJ'cviscd J:/93) 

.· .. ·.·· ... .-... 

I 
' 



N.C. Department ofEnvironment • SAMPLE ANALYSIS REQUEST 
& Natural Resources 
So lid Waste Management Division 

• 
State Laboratory of Public Health 

Box 28047, 306 N. Wilmington Street 
Raleigh , North Carolina 276 11 

Site Number CD 058517 467 Sample ID Number I ame PRES BLK I 50966 

Name of Site SWP Wilmington Collected By Stuart Parker ID # ___ _ 

Site Location Wi lmington, NC Date Collected 05/21/03 Time NA 

Agency: ___ Hazardous Waste ___ .Solid Waste ___ Superfund 

Sample Type 
Environmen ta l Concentrate Comments 

X Ground Water (1) - - Solid (5) 

_ __ ,Surface water (2) ____ _._.L iquid (6) 

So il (3) __ S Judge (7) 
---

Other (8) 
---

___ Other (4) 

Organic Chemistry 
Inorganic Chemistry 

Pa rameter Resultstmg/l)(mg/kg) 
Parameter Results(mg/1) antimony 

----
- P&T:GC/MS _X_ arsenic < 0.001 
- Acid:B Ext. barium _ 2,4-D ----

beryllium ----
- 2,4,5-TP cadmium 

- chlordane - -chloride 
- heptachlor ----
- hexacblorbenzene 

_x_ chromium < 0.01 

cobalt 
- hexachlorbutad iene ----

X copper < 0.05 ----
- endrin fluoride 

----
- iron 

lindane ----
- methoxychlor X lead < 0.005 
- toxaphene manganese 
- ----

mercury 
- ---
- ----nickel 

nitrate 
----

selenium ----

Date Received 05-23-03 
siJver 

---
sulfates - -

Date Extracted thallium ---

Date Analyzed tJ vanadium 
---

zinc 
Reported by ~n ---

pH 
Date Reported 7-07-03 ----

conductivity 
---

Lab um ber 007135 --TDS 

DI-IS 3 191 (revised 12/93) Flash point 

--

------------------ ------ -

TCLP Compounds 

Inorganic Compounds Results (mg/1) 

Arsenic 

-----'Barium 

- --

Cadmium 

Chromium 

Lead 

Mercury 
---

Selenium 

___ SiJver 

Organic Compounds 

---benzene 
___ carbon tetrachloride 

chlordane 
::==chlorobenzene 
---chloroform 

o-cresol 
m-cresol 

---p-cresol 
---cresol 
::==1,4-dichlorobenzene 
_ __ 1,2-dichloroethane 

1,1- dichloroethylene 
---2,4-dinitrotoluene 
___ heptachlor 

hexachlorobenzene 
methyl ethyl ketone 

::==nitrobenzene 
___ pentachlorophenol 

pyridine 

----tJ-etrach loroethylene 
___ trichloroethylene 

2,4,5-trichlorophenol 
::==2,4,6-trichlorophenol 
___ vinyl chloride 

endrin 
lindane 

==methoxychlor 
toxaphene 

::==2,4,-D 
_ _ 2,4,5-TP (Silvex) 

Results (mg/1) 



-
/~,g::.:y: Hi!.U!rdous W~te Soiid W~:.= __ Superfund TCLP Compounds -- --

Sample Type Inorganic Compounds Rt:Sults(mg/l) 
E.:-:\·irnnmcnf:JI Cnnctnfr.Jir· Comment~ arsenic -

>< 
be.-ium -

G:-ound Water (l) s~!id (5) cadmium - - -
chromium -' .S:.~rfa::e W2.ter (2) Liquid (6) lead - - -

- m::-:ury 
Soil (3) Sludge (7) s:l:ruum - - -

silver -
- O:.b:r (4) - Oth:r (E) -

-

l I -
Oroanic Chemistry Inorganic Chemistry b -

I 
I P::::a."l'leter Results (mg/1) Parameter Rc:suJts(mgll)(mg/kg) Organic Compounds Results(mgll) 
I ?&T:GC/MS antimony be~ne 
I - -;z:: -

A::ici:B/N Ext. s.rs:n.i: c:u-bon tetra::hlonce - -
2.~-D barium chlordane - - -

- 2.~ ,5-TP(Silvex) be:yliiu:!l - chlorobeoz.:ne -
:~lordanc cadmium chloroform 

I - - -
I - !::p:.achJor chloriCe o-cresol 
I -/-- -

h:~a::hJorob~!lZe!l~ chro=llum ~-cresol . 
I -- -he::r..a:}.:.lorobu:.adiene cobalt p-cr:sol . 

'/(_ -. . e:lCrin cresol I C???C:' -
Ii.:J&t~: .. fluo:id: 1,4-dichlorob:~~= - ... . . ~ .. - -

· o:thcxvchJ 0.:: .' iron 
-

1,2-cii::hJ o:-oetha."'le - :ox2.::>b;ne' • ·. ~ -
- lead 1,1-di::hloroethyle:Je 

• .a!"' ' •• -
- - - Ira:a..."::gz...~:.s: - 2.~-dichloroe!byiene 

- - me:-:u:y - bep:.a::hJor 
nick::! .h:~a::hJoroben.z.:::~e - - -
n.itra:: bex2::hlorobuU:di::Je - - -.. , selecicm ... hex2::hJoroelhane - -. sil\'er methyl ethyl ketone r= -

FOR LA:S VSE 0!\1.. Y s:.:lf2tes - ni trob::lZC!l: 
tb.!li:.:::::; pen:.2::hlo:ophe:Jol - -

Da:~ ?.:.:.:.!,·:.:! -. v z.::a~ n: ::J pynci.J::e - -
::.i:'l: t:tra:hloroethyle::e -· ·-

.:-~:: :::::c:r:i::d pH . 'li . l - - tn:=' oro:tny :::e 
co:1a:.:::!\·!:"" :! .~ ,5-tn c:-Joroph::lol - -

!:':l:: '-~~:.::..:.d TDS 2.~ ,6-tn:!lloroph::Jol - -:1:..sh ~o:..,: vi.-:yl ::!llo:-ic: - -
R=p~::d By I cnd~-D - - ., lindz..1: - -
Da:: R:?or:=fl - m::hoxychJor - -

lCX~~r.:.~e I 

2.~.5-TP (SiJ\'::.\) 



~CDEH. 'K 
Di\'i sion of Waste vlanagemcnt • 
0 Superfund Section 
0 H<:zardous Waste Sec ion 
0 Soi i Waste Section 

' • 
CHAT OF CUSTODY RECORD 

Proj ect Name: S w '? w I ~_...~~".., 1 r-l t, 11vl Sampled By: s+"'"~""' 
Site ID # ( CD#) 6St Sn Lf&, 7 Sampler ID CiY 

~, 

Organ ics L;; b: I 
lnorganics L;., b: 7' 

F- {brf~ 

Location : --- j-< 4 ,.} (/ J~...-- ~ Te l ephon e:(~) 7 J,"J 2--~{J( Vl L<M, . ..l\.-;c. r-l )u...J -
Address : G r--<>-'-- w , c:; v..::> I .--.._, , Date Sampled: r-;~~ z oJ 

Ti me Sampled: ~ 

Sample Types : Soil Water >< Waste Oth er 

-
Remarks: 

I 

Fiel d Sampl e 'f/luJ ~18 ~ ... ~ ., _ _. f i? f--i.N lf 6 13 vuv.J 4? V'1 <.IJ 1-/'7 1 r\1-.J f"' (I.A<.J.) SO IT 
----

umbers ·-

I 
Rel inquished By : ~ ~ Date: fjJ:J,(o] Time: ( c.r = (1:> 

I 

I 

. ~tuc» &JQ~ 
I 

Date:5-~g- C8 T ~ ',fO ~e_ce J ved · : ( v 1me: , 
... (Signature) 

R~1inquished By: Date: Time: 

· 1 Received By : 
(S ianatu re) 

.. 
Date: Time : .. 

t 
(Signarure) 

.. 
·. 

Rel inquished By : - - Date : Time: 
(Sio nature) 

·Received By : 
.. 

Date : T ime: 

(Signarure) 

Results Reported : ~J \ Jit~~(j)!.U Date : 1-J-03 Time: <t ~ ?iJprvl 
-(Signatu re) l 

· (! :\docshare\cocr.frm) 

---------- - --

I 

I 

. I 



' . l'C ' D cp• n me nt of E nv ironm ent , 

Hu ilh, & N • UH• i Rc•ourccs 

Soi id W u k Muu~ement D ivi• io n • SAMPLE ANi~YSIS REQd St.ot e L.. bo ro to ry o f Pu blic Huith 

P. O . Bo x 2 8047 , 306 N . Wi lmingto n St. 

R•ie i ~: h , North c .._ ro. • 276 11-80 47 

~~ o.•rgf/7. '-ttl ~tfl-,f BL4tJ?-
Sitc Number ...;1_"0_0 ___ ../ ____ ______ SamplciD N umber/Name ----------+ - - ----

0 W .0 LI'J( L ;t. I ,J b (0 ,.j J-h. <t•J 1D., .;- V...-?V 
Name of Site _u ___ r ____ ___:_ ______ Collec ted By __ -_ I ""' ___ v_-· ______ ID # _ _ ___ _ 

SiteLocation Wlo.....M >tlltt>f'l r-)c.;... D ateCo!lec t.ed S/1--t/ o!J T ime -------------------- --~--~========~~========~ 

Agency : H azardous Was te 

Sample Typ e 
En vir onm enta l C on cent ra te 

>< Gro und Water (1) Solid (5) 

Surface Water (2) L iq uid (6) 

Soil (3) Sludge (7) 

O ther (4) Other (8) 

Orgaru c Ch emistry 

Solid Waste J Superfund 

JIJ 
C omm en ts 

Inorgan.ic Chemistry 

TCLP Compounds 

Compoun ds 

arseni c 
bariu m 

cadmi um 
chromi um 
lead 

mercury 
sel eni um 

sil ver 

Results (m g!l) 

Parameter 

X P&T: GC/ MS 

Acid:B/ N Ext. 

R esul ts (m g/1) P a ram eter Res ul:.S (mgll)(mg/kg) O rganic Com po un ds R esul ts (m g/1) 

2 ,4-D 

2 ,4,5-TP(Sil vex) 
crdo rda..ne 

heptachlo r 
hcxachJo robenzeoe ----- --
bexachlorobu tadiene =--- ----
en0 rin .· 

Ji.!J&ne .. . ,., 
- rncthcuychJ~· . 

- . to xaphene· ,: .. 

; . , 

FOR L AB USE ONLY 

Date Extnicted 
-~~------~ 

Report~ 

Lab 1umber 

antimony benzene 

arseruc 

bari um 

beryl lium 
cadmi um 
chl oride 
cb.ro!Ili um 
cobalt 

copper 

fluoride 
1ron 

lead 
manganese _______ _ 

mercury 
nickel 
nit ra te 

selenium 
silver 
su lfates 
thalliu;:u 

vanadiu m 
Zl.nC 

pH 
conductivity _ _____ _ 

T DS 
fl:)..S h poi...'lt 

carbon te trachloride 
chl ordane 

c hJ oro b eo..z.en e 
chlo ro form 
a -cresol 
II!-cresol 

p -cresol 
cresol 

1 ,4-dichl orobeo..z.eoe 

1 ,2-<l ichl oroeth a..:'J e 
----- --

1, 1-dichloroethyl eoe _ ___ _ _ _ 

2 , 4-dich lo roe tb y I ene 
bept.achJor 
bexacWorobeo..z.ene 
bexachJo robu t.zd iene 
hexachl oroethane 

me1by l ethyl kerone 
ni trobeo..z.ene 
pent.acWoropbenol 
py ridir:e 
tetrachJo roethy I ene 
tri chl oroet hy lene 
:2 ,4 ,5-trichJ orophcnol 

-------

-------

--- --- -
1,4 ,6- tri cWorophenol ___ ___ _ 

viny l chlorid e 
end ri.n 

lin dane 
methoxychlor 

toxapheo:! I 

2 ,4 -D I' 

~~~~~~9b~~_V_G ___ ~~~~~-------~~~-~2,_4_._5 -_T_P _cs_il._v c-x) ___ ___ 

1 



:j 
."I 

........ • 

. . r;c Dcpanmen: of Environment, • 
' HulU!, &. Natural P.uource& 

.S~iid Wan~ MaNJ.:cmcnt Divi&ion 

Sit.::Number f'J4/ OS.k f/ 7 '-f t/ 

St.atc Laboratory of Public Health 

P.O. Box 280.:7,306 N. WiliTUntton St • 
P.alei •h, North CArolina 27Gll-EO·i7 

f\1 v.\ ~'2- 13 't-'1..01,...-S" 
SampleiD,Number/Name ----:----'----___; ______ _ 

,... (,.J /J Lilli L 1'}11 ,.J (;, /1 ,J J-1-, ,_ t/') (/../- r 
~~~of Site _~ __ r ____ ....:._ ___ -:--_ Collccte.dBy __ ._, ..... _4_,._, __ v-_·"_"'_----v ____ IDII _____ _ 

DateColleeled ...r/ ~,f o·;J Time 
t9':oJ" -

Ag=n:y: -- Hazardous Waste Solid Wll.Ste V Superfund TCLP Compounds --
Sample Type Inorganic Compounds Resul!s(mg/1) 

Environmental Concentrate Comments arsenic -
>< . - barium 

Ground Water (J) Solid (5) cadmium - - -
chromium -

- Surface Water (2) Liquid (6) lead. - -
- mercury 

- Soil (3) - Sludge (7) selenium -. silver -
- Other (4) - Other (8) -

-
-

Orgartic Chemistry Inorganic Chemistry -
Parameter Results (mgll) Parameter ResuHs(mgll)(mg/kg) Orgaruc Compounds Results(mgll) 

P&T:GC/MS antimony benzene - -2{ Acid:B/N Ext. arsenic carbon tetrachloride - -
- 2,4-D barium chlordane - -
_._ ·2,4,5-TP(Silvex) - beryllium - chlorobenzene 

chlordane cadmium chloroform 
I = heptachlor 

- -
chloride o-cresol - -

hexachlorobenz.ene chromium m-cresol . -- - -
llexachlorobut.adiene cobalt p-cresol . - -. 
endrin cresol .• C!=lppe::-- -.. 
Ibu.me .. fluoride I ,4-dichlorobe~ne - : ::·· :-.,· - •. -

·c:thoxychlQt' . . iron - I ,2-dichloroethane 
-. toxaobcne' • ·. -

lead - 1, I -dichlo_roethylene - . ,~··•.· -.. manganese 2,4-dichloroetbyleoe - - - -
- - mercury - heptachlor .. 

nickel hexacblorobe~ne - - -
nitrate hexachlorobut.2diene - - -. .. , selenium ... hexachloroethane - -.. silver - methyl ethyl ketone .-

. FOR LAB USE 01\'1... Y sulfates nitrobenzene - -thall it!·::I pen t.achl oropbenol 
·$: -~-~311[> - -Date Red:ived vanadium _ pyridine -
t\\f-5-l. ~ -~·\JP -· zine ·- tetrachloroethylene . 

Dati Ettr.i.cted - pH - tri::hloroethyl::oe 

' - condu::ti\'ity - :2,4,5-trichlorophenol 
Date An~r~ /X!-tJ:J.-03 15Q - TDS 2,4,6-trichloropbenol -- tl:).Sh pobt - vinyl chloride 
Reported By - endrin . -.. ... 

lindane - -Date Report=:d - methoxychlor - -
0;}2092 - - toxaphene 

l..:!b Nu~ber - - 2,4-D 

- - 2,4,5-TP (Silvex) 
DHS ::;191 (Rc\'iscd 1~:93) 

·. . ..... _. ... . . . . . . . : . . . ~ .. : .-. ·.·.··· ... ·.·· 

0 

I 



. . NC Dcpanmcn: of Environmcnl, • 

' Hul:h, & Natural :P.uou"c' 
.S"lid Waste Muuremenl Division 

Su1e l..abora10:-y of Public Hc.al:h 

P.O. Dox 28047, 306 H. Wilrnin~:ton s1 • 

RdciJ:h, Nonil Carolina 27Gll-8047 

... ,,K"') o.~rg ftl 4t7 yvtw ')..4 B '1,.1--0'l-b 
Si~Numbcr _,J:._"v_v __ J __________ SamplciD,Numbcr/Name ------.--------..:......------

,.. (,.j _o Ll\l' L 11., ,J b n ,J J-~-.-,,.r- ,/).,,. v..-?,J" 
Nz.m~ofSite ~ r CollcctedBy .,.,. v-· ID# . - --------------~----------- ---------------------------- ------------
Sit~Location w lo...M ofll'if'rJ Time 

Ag~n:::y: _Hazardous WB!Jle 

DateColl~ted ..J/ ;_,j o·fl 

J Superfund Solid Waste TCLP Compounds 

Sample Type 
Environmental Concentrate 

>< Ground Water (l) Solid (5) - -
- Surface Water (2) - Liquid (6) 

- Soil (3) - Sludge (7) 

- Other (4) - Other (8) 

Organic Chemistry 

Parameter 
P&T:GC/MS 

)'C.. Acid:B/N Ext. 
_ 2,4-D 
_._ ·2,4,5-TP(SiJvex) 

chlordane 

I = heptachlor 
hexachlorob~n.zene 

Results (mg/1) 

--- -------
liexachlorobut.adiene ;:;.._ ____ __ 

_ endrin :· 
·- lb~... 00 

-- m:::th~y~hl~ ... ~ . .- . 

-. toxaobene·· • ·. 
- • .a.!··•.· 

- --------- ---~----.. -
. FOR LAB USE 01\"L Y 

Date R~d:ived · ;i -::;1.3-031/P 

Da~e· Extracted~-~ 5'-2..'\ -o1>~~ 

Date i..n~y~ Oh -03..()3 f34} 

Reported By 

Date Reparte:d -----------------

032093 

DHS :!191 {Revised 1::93) 

Comments 

Inorganic Chemistry 

Parameter ResuHs(mg/J){m,g/kg) 
_antimony 

arsenic -
barium -

- beryllium 
cadmium -
chloride -
chra!:'lium -
cobalt -

- C?pper 
fluoride -
iron -
lead -

- manganese 

- mercury 
nickel -
rutrate - -
selecium - silver ·- sulfates -
thalli t.-::1 -
va.'ladium -
zinc -· 

- pH 

- . conductivity 
TDS -

- fl::.sh pobt 

--
-
-
-
-

• ••• 0 ........ . :.· . ·: .... . .-... 

Inorganic Compounds 
arsenic -
barium -
cadmium -
chromium - lead. -

- mercury 
selenium -
silver -

-
-
-

Organic Compounds 
benzene 

_ carbon tetrachlorice 
chlordane 

_ chlorobenzene 
chloroform 

_ m-cresol 
_ p-cresol 

cresol 

Results(mg/J) 

. Results(mgll) 

_ 1,4-dichJorabe~ne --------
- 1,2-dichloraetha."le 

_ 1,1-dichlo_roethylene ---------
- 2,4-dichlaraetbylene ---------
- heptachlor 

bexachlarobenzene 
hexachlorabut.zdiene 

_:_ hexachloroethane 
_ methyl ethyl ketone 

nitrobenzene 
_ pentachlorophenol 
_ pyridine 

-----------

. _ tetrachloroethylene . --------
- tri:::hJoraethylene 
_ 2,4,5-trichlarophenol ________ _ 
_ 2,4,6-trichlorophenol ________ __ 
_ vinyl chloride 

end rio 
lindane 
methoxychlor 
taxa ph en~ 
2,4-D 
2,4,5-TP (Silvcx) 



.. ?•C Depanmcn: of Environment, • 
' Hullh, &. Nawul Ruourcec 

S:.lid Wut.e Mana~:cmcnt Divhion 

SiteNumber tJW OS! fit 4~7 

St.uc l..lborato:y of Public Hc.allh 

P.O. Dox 280<;7, 306 N. Wilmin;;ton St. 
Ralci~;h, North CArolina 27Gll-8!J47 

)V\ uJ "1 b 8 '1-'\..-0 1.-7 
SampleiD,Number/Name ----:-------......; ______ _ 

,-. r ' £J ,;..,II. .<.. I ,.J 0 f1 ,J s· _./., '/ t/') V~ J-i2:ID~ofSite _u_"'"'_r __ .... _._'"....:....-----:--- CollectedBy __ ._, • ...,_4t_,.. ___ r_·"_"' ______ ID# _____ _ 

Sit .. Location W I~A1 •fll'jt.N ~c.;.. - DateColleeted ..J/ ?.,j o·g Time -
Ag::n::y: Hazardous Waste Solid We.ste _j_ Superfund TCLP Compounds -- --

Sample Type Inorganic Compounds Results{mg/1) 
Environmental Concentrate Comments arsenic -

>< . barium -
Ground Water (l) Solid (5) cad!IUum - - -

chro!IUum -
Surface Water (2) Liquid (6) lead. - - -

- mercury 
Soil (3) Sludge (7) selenium - - -. silver -

- Other (4) - Other (8) -
-
-

Organic Chemistry Inorganic Chemistry -
Par2meter Results (mg/1) Parameter ResuH.s(mg/l)(mg/kg) Organic Compounds Resulfs(mgll) 

>< P&T:GC/MS antimony benzene - -
Acid:B/N Ext. arsenic carbon tetrachloride - - -
2,4-D barium chlordane - - -
·2,4 ,5-TP(Silvex) beryllium - chlorobenzene - -chlordane cadO"Uum chloroform -I = bep:.a::hlor 

- o-cres.ol chloride --hexachloroberizene chro!!Uum m-cresol . -- - -
bexachlorobut.adiene cobalt p-cresol . - -. 
enorin cresol .. C!Jpper .. - -lbe!an- . . . fluoride 1,4-dichloroben.z.ene 

- ·ceth~ychlb.i':='': - -
iron -· 1,2-dichloroethane - -

.· ~· toxaphene'·,~: .• : .. - lead - 1,1-dichlo_roethylene 
manganese 2,4-dichloroetbylene - - --- - mercury - heptachlor 

; 
nickel hexacblorobenzene - - -
nitrate bexachlorobul..l:diene - - --.. , selenium ... hexachloroethane - --. silver - methyl ethyl ketone .-

FOR LAB USE ONLY· sulfates nitrobenz.ene - -thalli l."::: - pentachlorophenol 

-~--~9-031/P -
Dale Red:ived - va."ladiuc - pyridine 

-· :zinc ·- tetrachloroethylene . 
Date· E:s:tr.icted - pH - tri::hloroethylene 

pi - condu::ti\'i I)' - 2,4,5-trichlorophenol 
Date Ar.~y~ !JrJ$'"11~ - TDS - 2,4,6-trichlorophenol . 111 - f!:).Sh poL·1t - vinyl chloride 
Reported By endrin -- -.. ... 

lindane: - -
Date Reporte:d - methoxychlor - -

032094 - - toxapheo~ 
ub Nu~ber - - 2,4-D 

- - 2,4,5-TP (Silvcx) 
DHS 3191 (Revised 1'::93) 

·;-:·:····.·~ ~; · .. :·.:. · ... ··.·:·.·: ........... ·.·: .. ·.· . : . .. ...... · .. . 

I 
i 
I 

I 

I 



.. NC Depanrnen: of Environment, • 
' Hul:h, & Nawral P.uources 

S:.lid Wut.e Manaremcnl Division 

Site Number tJ lV OS l fit '-f t7 

SAMPLE ANALYSIS REQ.T St.atc Laboratory of Public Hc.al:h 

P.O. Box 28().;7, 306 N. Wilmin;ton St. 
RalciJ:h, Nonh Carolina 27Gll-80~7 

ft-\vl L{b & . ~1.-0'Lg' 
SampleiD,Number/Name ----:.-------....;_ ___ ,;_ __ 

,.. , ' .LJ • All L A.. I ,J b n ,J s-1, .,_ f/) //../- r 
Nzm:.ofSite ~ """'r v• '" CollcctedBy "1'"" 11

,.. 1 , .. -~" """' ID# . . --------------~------~-- --~--------------------- -------------
- DateColleelul ...J/ 1.,/ o·;t Tim'" - -

Ag::n::y: -- Hazardous Waste -- Solid Waste J Superfund TCLP Compounds 

Sample Type Inorgaruc Compounds Results(mgll) 
Environmental Concentrate Comments arsenic -

>< . - barium 
Ground Water (l) Solid (5) cadmium - - -

chromium -
- Surface Water (2) Liquid (6) - lead. -

- mercury 

- Soil (3) Sludge (7) selenium - -
silver -

- Other (4) - Other (8) -
-
-Organic Chemistry Inorganic Chemistry -

Par2meter Results (mgll) Parameter ResuJ:.S(mgll)(mg/kg) Organic Compounds Results(mgll) 
P&T:GC/MS antimony benzene - ->< Acid:B/N Ext. arsenic carbon tetrachloride - -

- 2~4-D barium - chlordane -_._ ·2~4~5-TP(Silvex) - beryllium - chlorobenzene 
chlordane cadmium chloroform 

I = hep:.a::hlor 
- -

chloride o-cresol - -
hexachlorobenzene chromium m-cresol . -- - -
nexachlorobut.adiene cobalt _ p-cresol -. 
endrin .. c~ppe;- cresol .. - -li.:lazne · . : fluoride I 1 4-dichloroben.zene - , ... ,. ... - -· methnxychlQi ... iron -- I 1 2-dichloroethane 

· -. tox2.obcne·· • ·. - -
lea.d I 1 I -dichlo_roethylcne 

.-... • .a!""'·· - -
- - manganese - 2~4-dichloroetbylene 

- - mercury - heptachlor 
; 

nickel hexacblorobenzene - - -nitrate hexachlorobutadiene - . -:. , selenium ... hexachloroethane - --. silver - methyl ethyl ketone ·-FOR LAB USE 01\'L Y - sulfates - nitrobenzene 

- thallh:·::::~ pentachlorophenol 
·?- _!..<3 -oaj/P -

D2.1e Red::ived va..,adium pyridine - -
Da~e· E,;tr.ict:d~ s;-2.j,~3~vP -· zinc ·- tetrachloroethylene . 

- pH - tri::hloroethylene 

Date An~:;~ OfR -d3-IJ3 13£) - conductivity - 2 1415-trichJorophenol 
TDS . 2~4~6-trlchlorophenol - -

- fl:J.Sh pobt - vinyl chloride 
Reported· By endrin - -.. ... 

lindane - -Date Report~ - methoxychlor - -
032095 - - toxaphene 

ub Nu~ber 21 4-D - -
- - 2 14,5-TP (Silvex) 

DHS 319 I {Revised 1::93) 

...... - . -_. ·.·-: ..... · .... · .. ·-·· •.• · .. · .... · 

I 



NC Dcpanmcn: of Environment, • 
• Hul:h, &. Na::~ral Ruourcc1 . 

Sr.lid Wuk Man.orcmcnt Divi1ion 

SLate Laborat.ory of Public Hul:h 
P.O. Dox 28047, JOG N. Wilrnin;;ton St. 

RalciJ:h, North C£rolina 27Gll·E0·07 

t.lrn olrtfti '-tt7 ~w LfE-1 rv~o'L? 
Sit.:: Number _.J~ .. v_v __ J __________ SampleiD,Number/Name ----:---------: ______ _ 

,... , • L> ,,..,l. A.. ,,.J &n..J J...~-.- <t- ,n ;(/..Ir 
Nam:.ofSite ~ ""r ..,. '" CollectedBy .,.,.,.,., 'f" -.-v ID# . . -------~----~-- --------------- -------

- Date Colleeted .s-1 ;,..,f o·!J Time /tf: 00 -
Agency: Hazardous W .aste Solid Waste _{_Superfund· TCLP Compounds -- --. 

Sample Type Inorganic Compounds Results(mg/1) 
Environmental Concentrate Comments arsenic -

>( . - barium 
Ground Water (l) Solid (5) cadmium - - -

chromium -
Surface Water (2) Liquid (6) - lead· - -

- mercury 
Soil (3) Sludge (7) - selenium - - . silver -

- Other (4) - Other (8) -
-
-

Organk Chemistry Inorganic Chemistry -
Parameter Results (mg/1) Parameter ResuH.s(mg/l)(mg/kg) Organic Compounds Results(mgll) 

P&T:GC/MS antimony - benzene 

~ 
-

Acid:B/N Ext. arseruc - carbon tetrachloride -2,4-D barium - chlordane - -
_._ ·2,4,5-TP(Silvex) beryllium - chlorobenz.ene -

chlordane cadmium chloroform 

I = heptachlor 
- -

a-cresol chloride --hexachlorobenzene chromium m-cresol . -- - -
l:lexachlorobutadiene cobalt _ p-cresol -- endrin cresol .. C!Jppe:- --•· 

1,4-dichlorobenzene Ib1iz.ne · , ..• -;.,: fluoride - ---ccthaxychJQi .' . iron 
•. 

1,2-dichloroethane 
-. toxaobcne·· • ·. - -

lead - 1, l -dichlo,roethylene 
- • a!"''·· -.. man gmese 2,4-dichloroetbylene - - -- heptachlor - - mercury -

nickel hexachlorobenzene - - -nitrate bexachlorobutzdiene - - --;. , selenium ... hexachloroethane - -.. silver - methyl ethyl ketone .-
FOR LAB USE 0?\'L Y sulfates nitrobenzene - -thalli t.."== .. - pentachlorophenol 

·5 -23-.031/(J -
Date Re::ived va.'!adium pyridine - -
Da~:' Extrict~..Ji · $', 25 -o3 ~\.~ -· :zinc ·- tetrachloroethylene . 

- pH - trichloroethylene 

IJ1e -() 3----113 !3P - conducth·ity - 2,4,5-trichlorophenol 
Date .An~y~ TDS - 2,4,6-trichlorophenol -

- flash pobt - vinyl chloride 
Reported By - endrin --.. ··- lindane - -Date Reparte:d - methoxychlor - -

032096 - - toxaphene 
ub Nuober 2,4-D - -

- - 2,4,5-TP (Silv::x) 
DHS 3191 (Revised 1::93) 

•' .. · ·-·· : .. · ... · .· ....... _ ... ·:.~· :. -~.· . . :· ·: .· ·:_:.· ... .. -··· .... •.·. ·.··-

I 



.I 

NC Dcpanmcn: of Environment, • 

' Hc.ahh, & Na:..ul Ruoureu 
SLate Laboratory of Public Health 

P.O. Box 28047; 306 N. Wilmint:ton St. 
Ralci,~;h, Nonh c,rolina 27Gll·B0<7 

"'W OStflt 4t7 fr\vJ·lf8 B I "}..,1-03_0 Sit=Numbcr .... J~"-------------SamplciD,Numbcr/Name __ .....,. ___ _,,.__ ____ ..;_ _____ _ 

S~lid Wu~ Man.ottment Divi,ion 

!'l~~of Site _.S_~_f.J __ I/II_I_t._I}I..:.'_,J_&_n_,J--:-- Collected By J ~ttr'/ (?> .. ~ v--?V ID# ____ _ 

~ 

DateColleeled . ...J/ ?..,/ o·!J Time -
Ag:n::y: --Ha2llrdous Waste Solid Wast.e _!_Superfund· TCLP Compounds --. 

Sample Type Inorgaruc Compounds Results(mg/1) 
En vi ronm en!;) I Concentrate Comments arsenic -

>< . - barium 
Ground Water (l) Solid (5) cadmium - - -

chromium -
- Surface Water (2) Liquid (6) - lead -

- mercury 

- Soil (3) - Sludge (7) - selenium 
silver -

- Other (4) - Other (8) -
-
-Organic Chemistry Inorganic Chemistry -

Parameter Results (mg/1) Parameter ResuHs(mg/l){mg/kg) Organic Compounds Results(mg/1) 
'"]£. P&T:GC/MS antimony benzene - -

Acid:B/N Ext. arsenic carbon tetrachloride - - -
- 2,4-D barium chlordane - -_._ ·2,4,5-TP(Silvex) - beryllium - chloroben.zene 

chlordane - cadxruum - chloroform 

I = heptachlor chloride - o-cresol -
hexachlorobell2ene chromium m-cresol . -- - -
llexachlorobutadiene - cobalt _ p-cresol . 
encirin cresol .. C?ppe; - -.. 

_ lb1!z.ne · , ... ~,: - fluoride - 1 ,4-dichlorobell2ene 
-methoxychJQ.r" ." . 

.. 
1,2-dichloroethane - tron --. tonohene· • • ·. - lead - 1,1-dichlo,roethylcne - . ,~·· .· .. mang2.nese _ 2,4-dichloroetbylene - ' -- - mercury _ heptachlor 

nickel hcxacblorobe~ne - - -
nitrate hexachlorobutadicne - - --:. , selenium ... hexachloroethane - -.. silver - methyl ethyl ketone ·-· FOR LAB USE Of'\ 'I.. Y sulfates rutroben:z.ene - -

S-;a -tJ.31/P - thalli t."== .. pentachlorophenol -Date Red::ived - vanadium - pyridioe 

-· zinc ·- tetrachloroethylene . 
Date E::t:tr:i.cted pH - tri:hloroethylene -

. ? .j1)--o ~ 1)~ - condu:tivity - 2,4,5-trichlorophenol 
Date l..n~y~ - TDS 2,4,6-trichlorophenol -- f]:j.Sh poi.:lt - vinyl chloride 
Reported By - end riD --.. ... 

lindane - -
Date Repon=:d - methoxychlor - -

032097 - - toxaphene 
ub !-h!~b:r 2,4-D - -

- - 2,4,5-TP (Silvcx) 
DHS 319! (Revised r~:93) 

.. _.... . .. ·. · .. . : . . _.-...... ·: . : .. ~; ... ·. ·: . . · ..... . ··.·.· ..... _ ....... -... . 

j 



~I 

NC Dr:panmcn: of Environment, • 
' Hc.al:h, &. Nawral P.uourcc& 

Sc.licl Wu~L Man~rcmcnt Divi&ion 

SAMPLE ANALYSIS REQ.T SLate Laboratory of Public Hc.al:h 

P.O. Dox 28047, 306 N. Wilmintton St. 
P.alcith. Nonh c~roli.ila 27Cll·BO•i7 

.. ,,r'l 0.("' i fit 4 t'7 
Site Number -'J~"v_v __ .J_ ·--------- Sa.mpleiD,Number/Na.me 

rfv1 JJ - l.( 8 B .r1;, r r:r ')..,,.,_,o3 tJ 
,-.,, L> ""ILA../,J(:,p,J J_./., .,._. t/') ·~_.,_r 

Na::1~ofSi~ ~ """r .,. "P Collected By · ,..,,..,., 11" ~ ~ ID# 
--------~----~- -------------------- --------

- Da~Colleeted ..J/ ~,f o·FJ - -
Ag::n::y: -- Hazardous Was~ Solid Was~ J Superfund TCLP Compounds --. 

Sample Type lnofEa.clC Compounds - Results(mg/1) 
Environmental Concentrate Comments - arsenic 

>< . - barium 
Ground Water (l) Solid (5) cadmium - - -

chromium -
- Surface Water (2) Liquid (6) - lead· -

- mercury 

- Soil (3) - Sludge (7) selenium -. silver -
- Other (4) - Other (8) -

-
-

Orgaruc Chemistry Inorganic Chemistry -
Par2meter Results (mgll) Parameter ResuHs(mgll)(mg/kg) Orgaruc Compounds Results(mgll) 

P&T:GC/MS antimony benzene 
~ Acid:B/N Ext. 

- -
arsenic carbon tetrachloride - -

- 2,4-D barium - chlordane -
- 2,4,5-TP(Silvex) beryllium - chlorobeozene -chlordane cadmium chloroform 

I = heptachlor 
- -

chloride o-cresol - -
hexachlorobenzene chromium m-cresol . - - -
l:iexachlorobutadiene cobalt _ p-cresol -. 
end tin .• C?ppe; cresol . ' - -
li::!Gz.ne . · .. fluoride I ,4-dichlorobenze:Je - ............ - --m~thaxychlei .". . iron -· 1,2-dichloroethane 

-. toxaobcne" • ·. - -
lead 1, I -dichlo_roethylene - . .~··•.· - -.. manganese 2,4-dichloroetbylene - - - -- - mercury - heptachlor 

; 
nickel hexachlorobenzene - - -
nitrate hexachlorobutzdiene - -- -:. , selenium ... hexachloroethane - --. silver - methyl ethyl ketone .-

. FOR LAB USE 01'-."L Y sulfates nitrobenzene - -
.S-'-::&-03~,0 

thalli t.-::l pentachlorophenol - -Date Re:::ived vanadium pyridice - -
Da~:· Extr.icted~2i .-ciS -· zinc tetrachloroethylene . 

~,vfl ·-
- pH - tri :::hJ oroeth y I en c 

I - conductivity - 2,4,5-trichJoroph:::nol 

Date .A.r.~y~ IJ4-f2.:J-t8(30 TDS 2,4, 6-trichl orophcnol - -
- fl:j.Sh pobt - vinyl chloride 

Rc::porred·By cndrin . 
.. ... - - lindane - -

Date Reportc:::d - methoxychlor - -
032098 - - toxaphene 

Lab Ncober - - 2,4-D 

- - 2,4,5-TP (Silvex) 
DHS ~ 191 (Revised 1:.:93) 

'; ··:·· .... ·. . . . :':.· . . ·: ....... ·. ·. ·: .. · .. ·: ...... . ·: . .. · ....... . ,·'·. . . 

I . 

I 



NC Dr:panmen: of EnviroMJent, • State l..aborato:y of Public Health 
P.O. Dox 28047, 306 N. Wilmintton s1• ' Hc.al:h, &. Na:ural P.uourcc& 

S~lid Wur.c Manarcment Divi&ion 

0.<' j ~T? 4 t7 I• • ..,.) 1./1 R?h:~::;,c.o,;in:::._Gll·EO•i? 
Site Number ... tJ!.-W ___ .J __________ SampleiD,Number/Name __ r v---"-l. ---:.---oo~-L ___ __; ______ _ 
Nz.m:.ofSite .._r CJ f' vvt1.~ 1 ,.J bi1 ,J Collected By J+.,,..,- rp .. "f/...?V . . -------..:......----:-- lD# ____ _ 

- DateCollee!ul S"/ ?..,f o·g Time -
Agency: -- Hazardous Waste Solid Waste J Superfund· TCLP Compounds --. 

Sample Type lnorgaruc Compounds Results(mg/J) 
Environmental Concentrate Comment~ arsenic -

>< . - barium 
Ground Water (1) Solid (5) cadmium - - -

chromium -
Surface Water (2) Liquid (6) - lead. - - - mercury 
Soil (3) Sludge (7) - selenium - - . silver -

- Other (4) - Other (8) -
-
-

Organic Chemistry Inorganic Chemistry -
Parameter Results (mg/1) Parameter ResuH.s(mgll){m~/kg) Organic Compounds Results(mgll) 
:L::_ P&T:GC/MS antimony - benzene -

Acid:B/N Ext. arsenic carbon tetrachloride - - -
2,4-D barium - chlordane - -_._ ·2,4,5-TP(Silvex) beryllium - chlorobenzene -
chlordane cadmium - chloroform 

I = heptachlor 
- o-cres.ol chloride --hexachloroben.z.ene chro!nium m-cresol . -- - -

llexachlorobutadiene cobalt _ p-cresol -. 
endrin cresol .. C!Jppe:-.. - -li!li!zn.. . .. fluoride I ,4-dichloroben.z.ene - ......... ,.\. - -

. methoxychlor : . 
.. 

1,2-dichloroethane tron --. toxzohcne· • ·. - lead - I, I -dichlo_roethylene - . ,!··•.· -.. manganese 2,4-dichloroetbylene - - -
- - mercury _ heptachlor 

; 
nickel hexachloroben.z.ene - - -
nitrate he:xachlorobutJ:diene - - --;. "' selenium ... hexachloroethane -· -.. silver - methyl ethyl ketone .-. FOR LAB USE ONLY sulfates - n.itrobenu:ne -

· 5':-.;l3 -:-031/P 
thalli t.'::l - pentachlorophenol -

Dzte Received - vanadium _ pyridine 

-· zinc ·- tetrachloroethylene . 
Date· Extracted - pH - tri::hloroethylene 

' -(]r - conductivity - 2,4,5-trichlorophenol 
Date An~y~ 5~9,03 TDS . 2,4,6-trichlorophenol - -

- fl:l.Sh pobt - vinyl chloride 
Reported By - end riD -... -.. 

lindane - -Date Report~ - methoxychlor - -
032099 - - toxaphene 

Lab Nuober - - 2,4-D 

- - 2,4,5-TP (Silvcx) 
DHS 3191 (Revised l'~t93) 

.· .. .... •.·: 

I 
I 

I 



- ~ · - . ···-· ' 
--··- -----c} "-

:1 . . 
l ;C Dc;,.rtmcn: of Enviroruncnt, A 
· !-lc..aiL~, &. l' • UJral P.uourcc< W 

.Sc. iid Wu~ M•ruJ:cmcnt Divi ,ion 

SLAt e u bo:atory of Public Hc..ith 

P.O. Box ~80~7. 306 N. Wilminvon St. 
·I . 

"l 
R a lei~: h . Nonh C<rol im 27Gll-E047 

Si~Numbcr ~tJ_W __ O_S_t_ ,)-_t_--z_ Lt_t 7 ____ SamplciD, N u mber/Name __ M--:-w_ lf_ Cf_--'-l ___ ~_')..-_o_3_:S __ _ 
r- w o (/\I I L ~ ,·..J G /D ,.J J_.~.., 1 ,/) v...?J" 

Nam:. of Site _u __ r _____ .:__ ___ --:--- O:lll cctul By __ ._l'"'_"_• ___ v-_·0_ "' _____ _ lD # _____ _ 

Ag:.n :::y : Hazardous Waste 

Sample Type 
E nv ironment..al Concentra te 

>< Ground W<!tcr (1) Solid (5) 

Surface Water (2) Liquid (6) 

Soil (3) Sludge (7) 

Other (4) Other (8) 

Organi c Chemistry 

I l ; 1.J.-"/ 1-t/ oF! Date Collected -.J . T ime 
--~~========~====~ 

./ Sup erfund Solid Wast..c 

Comm ents 

Inorgan.i c Chemistry 

TCLP Compounds 

In organic Compounds 

arseruc 

barium 

cadmium 

chromium 
lead 

mercury 
selenium 

silver 

Res ult.s(mg/1) 

Par 2m eler 
P&T:GC/MS 

~)Z_ Ac id : BIN Ext. 

Results (mg/1) Parameter Resul:.S(mgll)(mg/kg) Organi c Com po un ds 
benz.ene 

Resu lts(mg!l) 

2.~ -D 

2 , 4 ,5-TP(Sil vex) 
cr.J ordane 

bcp:.a~hlor 

hcxachlorobc~ne ------
bcxachlorobutadiene ::.__ ____ _ 
:ncrill .· 
lD~J c ... . ,., 

_ · m.:-.thcxychJQ.r .. · 

· tonphe~e· -
.L ! ' 

:. 

FOR L AB USE 0 1\1..-Y 

.Dat: Ex tr.ictul . fl S ·~D~ 

Dat:: r'v:~y.zd 06-/8 ---~3;3[) 

Dat:: R::port~ _ - ________ _ 

032100 

Dt-;S J ! ~: (Rcvi>cd 1~:9 3 ) 

·.·· 

antimony 

.e.rseruc 

barium 
berylli um 
cadmium 
chlorid ~ 

chro!:W um 
cobalt 

coppc:-

fluoride 
1ron 
lead 

mangan~e -------
m::rcury 
nickel 
nitrate 

selenium 

silver 
sulfates 
tha!lil..--::J 
va.'1adi um 
ZliiC 

pH 
conductivity _ _____ _ 

T DS 
fl:)..Sh po!...1t _______ _ 

carbon lelrachloric~ 

chlordane 
chJ oro benzene 
chloroform 
a-cresol 

~-cresol 

p -cresol 

cresol 

1 , 4-dichlorobe~ne 
1,2-dichloroethane 
1, 1-di chloroethyl ene 
2 , 4-dichloroetbylene 
heptachlor 
bexachlorobenz.c:::t e 

hexachlo robut..zdi ene 

hexachloroethane 

methy l e thyl keton :: 
n.i t ro benz.en e 
pe:Jt.achloropbenol 
pyridi.ce 
t:: trachloroethyl :: :::t :: 
tri ::Woroethyl::oe 

-------

-------
--- --- -

-------

::2,4 ,5-trichJ oroph::ool ______ _ 
2,4 ,6-trichlo rophe:Jol _____ _ _ 

vinyl chlorici e 
end :i.n 

I i.nd.ane 
me th oxychl or 

IOX2phene 
2 ,<; -D 

2.~.5-TP (S iivc x) 



I 
I 

L 

r;c Dq,.:1mcn1 of Environment, 

' H u.lth, & l' a:1Jral P.u ourcc< 

S0ii d Wane Matu£Cmcnl Divi•ion • Su1e uborat.o:-y o f ?ublic Hu.l:h 

P .O . Box 280~7. 306 N. Wilmin;;ton St. 

Relci~: , Nonil Cuolina 27GJ J-8047 

~I I r'l 0 (' g j-,, 4 t I ""' vJ y Cj 4 '}, 'l--0 3 y 
Si~ Number --'l:..._~v_v _ __ ~----------- Sample ID Numbcr/N amc ------:-----+----- ----- - -

(' w 0 vvl L ;}t I _.J G /1 ,.J JA. r ,/) I' v--?,J 
Nam::. of Sitc _~ __ r _____ :.__ ______ CDJlecte.d By __ ·_ I '""_"_' ___ v-_·0 

______ _ ID # ------

- Dale Collect.e.d S/1-r/ o;J Tim~ ~ 

Ag~n.:y: Haz.ardous Waste Solid Wa.stc J Superfund TCLP Compoun ds - - --

Sample Type Inorgani c Compounds Results(mg/1) 
E nvironmental Concentrate Comments arseruc -

>< 
barium -

Ground Wat:::.r (J) Solid (5) cadrnium - - -
chrornium -

Surface Water (2) Liquid (6) lead - - -
- mercury 

Soil (3) Sludge (7) selenium - - -
silver -

- Otb~r (4) - Otb~r (8) -
-

I 
-

Orgaruc Chemistry Inorganic Chemistry -

Parameter Results (mgll) Parameter ResuJ :..S(mg!l) (mg/kg) Organic Compounds Resul ts(mg/1) 

-~ P&T:GCIMS antimony ben.z.ene - -
Acid :B/N Ext. ars~ruc carbon tetrachloric:::. - - -
2,4-D barium chlordane - - -

- 2, 4,5-TP(Silvex) beryllium chlorobenz.ene - -
cr.lordane cadmium chloroform - - -
b~p:..ach.lor chlorid:::. o-cresol - - -
nexachloroben.z.ene chro!n.iurn m-cresol -- - -
b:::.xachlorobutadiene cobalt p-cresol - -
wcrin C!=>pp:::.;- cresol - -
li.:liic.n:::. .. .. ~ ~ .. fluoride 1 ,4-dichloroben.z.e::Je - - -

· D::tha.xychlQ.r . . - 1 ,2-dichloroetha11e Iron 
- toxapb e~e· ' - -

': . lead 1, 1-dichloroethylene - J. ~ , - -
- - IlUil g an ese - 2,4-dichloroetbykne . 
- - m:::.rcury - heptachlor 

nickel b exach.l oroben.z.en= - - -
wlrate hexachl orobutzdiene - - ---- ' selenium ... hexachloroetban~ - -

. . silver - m~tbyl et.hyl keton:::. .-
FOR LAB USE Ol\'L Y sui fat=s ni trob~uzen= - -

thalli t::::i pc::1 t.ach.l oroph=nol 
S-,.<3-03]/P - -

Da t ~ R~::ive.d va.r1adiurn pyrid~e - -

1¥-ts $ -?15 --03 tz;{::-
Zl11C t=trachloroethyl:::.n= - · · -

Dat:: L::"xtr.i.cte.d pH tri::h.loroethy 1 ::ne - -

5-Jq-oJ> ey - condu::: iviry - :2, ~ ,5-trichl oroph::nol 
Da::: A...r.?ly:..ed TDS 2,4 ,6-trichJorophenol - -

- fl;)..Sh po!..."lt - vinyl ch.loricie 
Rc?ortd By endrin - -

" 
. . . 

lindane - -
Dat~ R~port:::.d - methoxychlor - -

032101 - - toxaphen:! 
Gb ~uobc:r 2,4-D - -

- - 2.~.5-TP (Si lv::x) 
DI-'S:; ! CJ (l'.cvi>cd J: / 93) 

f 

; 

' 

I 
I 

I 

I 
' 

I 
I 

-------····· ·.·· 
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I 
I 

I 

?; c Dcpanmen: of Environmcnl, • 
· !-l u lU\ , l:. ?'&t;.; C& I P.u ou rce< 

SAMPLE ANAL YSIS REQ. T SLate u bora1.0:y of Public Hc..al:.~ 

P.O. Box :280.:7, 306 N. Wilrnint;1on St . 
P.aleij;h, Honh Cu-olina 27C.J J -8047 

Sit-= Number -'f'J_VD __ O_~_J_~-_t _-z_4_t 1 ____ Sample ID Number/Name _ rvt_ v-J __ Lf_'1_4---r/ __ ~_~_0_3_S ___ _ 

.S:. ii d WutL Maru~:cmenl Divi,ion 

("' r: •O '"''LA..t,.JG(Q,J SA... -t- ,/) .... (/.. /( Nam:.ofSite "'--'- vv r v· ' (' CoJ!cctedBy . , ,.~., v-o ~ ID# 
----------------~-------------- ------------------------------ -------------

..J/ ~J o;J Date Collccte.d Time I b : .{o 
-

j Superfund Ag =.ncy: Hazardous Waste Sol id Waste T CLP Compounds -- --
Sample Type Inorganic Compo unds Results(mg/1) 

Environmenf.21 Concen trate Comments arseruc -

>< - barium 
Ground Water (J) Solid (5) cadmium - - -

chromium -
Surface Water (2) Liqui d (6) lead - - -

- mercury 
Soil (3) Sludge (7) selenium - - -

silver -
- Other (4) 

- Other (8) -
-

I 
-

Organ..i c Chemistry Inorganic Chemistry -

Par2.meter Results (mg /1) Parameter ResuJ :.S(mgl!)(mg/kg) Organic Com pounds Results(mg/1) 
P&T:GC/M S antimony beuz.ene --- - -

2S_ Acid: BIN Ext. arseruc carbon letracWorice - -
2,4-D barium chlordane - - -
2,4 ,5-TP(Si lvc::x) beryllium - chloroben.z.ene - -
chl ordane cadmium chloroform - - -
bc::p:.ashlor chloride o-cresol - - -
nexachloroben.z.ent chro.!:niurn m-cresol -- - -
bexachlorobutadieoe cobalt p-cresol - -
encrin coppe:- cresol - -
li.:Jdi.ne ... ...... . fluoride 1 ,4-dichlorobc::uz.e::Je - - -

-o ;: tha.xychl(;..r . . · . -
1 ,2-dichloroc::tha.;'le 1ron -- .. .. . -

- · toxaphene . · . le<1d - 1, 1-dichloroethylenc:: ·- -. . '· 2, 4-dichloroetbyl c::ne - - manganese --
- - m:::rcury - hept4chlor 

nickel bexacWorobc::o..z.ene - - -
nitrate bexachlorobut.adiene - - --:. ' selc::niurn ... hexachloroethane - -
silver - m::;tbyl ethyl ketone .-

FOR LAB USE 0 1\'1... Y sui fates n.i lrobenz..ene - -
thalli 1..-:Ii pent4cWoropbc::nol 

s~:u-a57/f' 
- -

Dat::; Re.:: i: ived va...'ladium pyridir:e - -

Da;: Extracted ~ A 5 3.0 -vs~ 
Z.l.IlC · - tetrachloroethyl enc - · 

- pH - tri:ruoroethyknc:: 

t?6 -o2 -o3 &0 - condu:: ivity - :2 ,4, 5-trichl oroph::ool 
Da~e r\r.;;ly.~ TDS - :2,4, 6-tri cWorophe:1ol -

- fl+Sh po!..1 t - vinyl chlori de 
Rcport::.d By endrin - -.. - · -

lindane - -
Date Reported - me thoxychlor - -

o ... 21.02 - - toxaphcn:! 
I....:~ \'uabc::r :2,4-D - -

_ 2.~.5-TP (Silv:.:x) 

- ·__:_ ___ . ____ ._._.·___,_. - - ___ ._._·_· -- --~~- ---

I 

I 

I 

I 
I 

' 
I 

_j 



. ~;c Ocpanmen: of :Environment, • 
He.aJ:.'l, 4.:. Na:ural P.uource' 

Sc:.lid Wuu Muas:ement Divi,ion 

SiteLocation W h .. M 't'l f1'N ~c. DateColleeted ..J/ ?.,/ o·f! -
Agen::y: Hazardous Waste · Solid Waste J Superfund· TCLP Compounds -- --. 

Sample Type Inorganic Compounds Results(mg/1) 
Environmental Concentrate Comments arsenic -

>< . - barium 
Ground Water (l) Solid (5) cadmium - - -

chromium -
- Surface Water (2) Liquid (6) - lead. -

- mercury 

- Soil (3) - Sludge (7) - selenium 
silver -

- Other (4) - Other (8) -
-
-

Organk Chemistry Inorganic Chemistry -
Parameter Results (mg/1) Parameter ResuH.s(mg/1) (mg/kg) Organic Compounds Results(mgll) 
-f.. P&T:GC/MS - antimony - benzene 

Acid:B/N Ext. arsenic carbon tetrachloride - - -
- 2,4-D barium - chlordane -
- 2,4,5-TP(Silve:x) - beryllium - chlorobenz.ene 

chlordane cadmium - chloroform ,_ -
I - heptachlor - chloride - a-cresol 

he:xac:hloroben.zene chro!:llum m-cresol . - - -
ne:xachlorobutadiene cobalt _ p-cresol -. 
endrln .. c?ppe:- cresol 

--:-:- lb~.. . . . . - -
fluoride I ,4-dich.Joroben.zene 

-- ccth~ychl~i"·.:-.: . - -
iron -· l ,2-dichloroethane 

·-· toxaobcne·· • ·. - -
- lead - 1 ,1-dichlo_roethylene - . ,!··•.· .. manganese _ 2,4-dichloroethylene - --- - mercury _ heptachlor 

; 
nickel bexachlorobenzene - - -
nitrate bexac:hlorobutadiene - - - -:. , selenium ... hexachloroethane - -.. silver - methyl ethyl ketone ·-. · FOR LAB USE Ol'\"L Y sulfates rutrobenzeoe - -

·5'-;J.3-03j/f - thalli l."::: _ pentachlorophenol 
Date Re:::ived - va.'Jadiuc _ pyridine 

-· zinc tetrachloroethylene . ·-Date Extracted - pH - tri::hloroethylcoe 

S;;1q~3 12fj= - condu::th·iry - 2,4,5-tric:hloropheool 
Date An~y.:.ed TDS . 2,4,6-trichlorophenol - -- fl::.sh pobt - vinyl chloride 
Reported By endrin 

. 
- . .. ... - lindane - -Date Report~ - methoxychlor - -

032103 - - toxaphen-e 
ub Nuober 2,4-D - -

- - 2,4,5-TP (Silvcx) 
DHS 3191 ~cviscd l~t93) 

.......... _ .. · . . ··.·.: .. • .-·.· .. · .. . ·: -.· ; .. ·:· '.· .... • .. 

j 
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I 

- ---------, 

1;c Dc;,.nm cnt of Environment, 

· :1c...alt..h, l.:. ~ a t:.Jral Rc.J.OLJrcc.' 

S~ ii d WutL Maru~:cmcnt Divi,i o n 

SLate La boato:-y of Pu blic Hui:h 

P.O. Box ~80~ 7 . 306 N. Wi lmin;;ton St. 

R alc i ~; h , North C<rolina 27G J 1-80~ 7 
~luO org J-ti '-tt l MvJ-s-D L-I-D37 

Si:..:: Nu mber --'1'---~----..)----------- SamplciD Number/Name ------ -------------

1' W 0 vv l L /~·'If ,J b fD ,.j J..-1- r 1/) V--?J" Nz.m~ of Site _~ __ r _____ :..._ ______ Collected By __ ·_ I '"'_"_' ___ v-_·o_-~" ______ ID # _____ _ 

- Dale Collected Tim:: 

Ag ~n :::y: HaUlrdous W asle Solid Wast.c J Superfund TCLP Compounds - - --

Sample Type Inorganic C om pounds Result.s(mg/1) 
Environment..al Con cent l.lte Comments arseruc -

>< 
barium -

Ground Wat~r (l) Solid (5) cadmium - - -
chromium -

Surface Water (2) Liquid (6) lead - - -
- mercury 

Soil (3) Sludge (7) selenium - - -
silver -

- Olber (4) 
- Other (8) -

-

I 
-

Organic Chemistry Inorgan.ic Chemistry -

Par2.m eter Resul t.s (mg/1) Parameter Resul:..S(mg/l)(mg/kg) Organic Compounds Resul t.s(mg/1) 
P&T:GC!MS antimony be~ne 

--r-- Acid:B/N Ext. 
- -

arseruc carbon telracWo rice - -
2,4-D barium chlordane - - -
2, 4 ,5-TP(Silvex) beryllium chlorobenz.ene - - -
chlo rdane cadmium chloroform - - -
b cpt.a(;hlor chloride a-cresol - - -
hexachlorobe~ne chro!nium m-cresol -- - -
bcxachlorobutadiene cobalt p-cresol - -
cnJrin coppe; cresol - -
biic.ne fluoride 1,4-dichlorobe~ne -

-I:J~thn.xychl~· · . ~·.' - -· -
1ron 1,2-dichlo roethane 

- -
- t o;uphe~e· -

' · . lead 1, 1-dichloroethyl ene 
l ~ . - -

- - manga.."'lese - 2, 4-di chloroetbyl ::ne -
-- - mercury - heptachlor 

nickel h exachJ oroben.z..c::1 e - - -
ill trate bexachlo robut.adi ::ne - - ---- - selenium .... hexachloroethan e -- -
silver methyl ethyl ketone . - -

FOR LAB USE 01\'L Y sulfates rutrobeuz.ene - -
tha!lit.::Il pe:Jtachlorophenol 

s-s;.;S-t'3VI' - -
Dat:: Rc.: :: iv~ vanadiu m pyridir:e - -

Dat: 'E'xt ractcd &.n.~3~ )o3.~ - · Zl11C ·- tetracbJoroethyl eoe 

- pH - tri:::W oroethy I eoe 

(}6---0J-03 &[) - condu:::: iviry - :2 ,4 ,5-trichlorophcool 
D a: : f. ..r.;;.] y.::.e.d TDS ::?..~ ,6-trichJorophe:10l - -

- fl:).Sh po!...1t - viny l chlorid e 
Reported By endrin - -.. . 

Jind.anc: - -
Da t: Reportc.:i - m:thoxychlor - -

- - to x2pn en:! 032104 2,<;-D 

2 . ~.5-TP (S iiv::x) 

I 
I 
I 
: 
I 

I 

' 
' 

I 
I 

I 

i 
I 

I 

I 

I 
I 

~------------------~-----------------------~' I 
- J 

'---- --'-"--~_,:_:_ ________ -. 



NC Dr:panmcn: of Environmcnr, • 
' Hulth, 1!.:. Na:ural P.uourcu 

Sc.lid Wane Mano~:cmenr Divi,ion 

SAMPLE ANALYSIS REQ.T Stare I..abouro:y of Public Hul:h 

P.O. Box 28047, 306 N. Wiii!Unzton Sr. 
RaleiJ:h, Honi: Cuolina 27Gll-80<7 

"''n o.~rgfit 4t7 MvJ .0> Pr '1...'1.-~3j 
Site Number _,r'--•v_v __ ~---------- Samplc::ID,Numbc::r/Namc:: -:-----:.-------..:.._ _____ _ 

S (,J {J L/'111 L ~ I ,.J b (1 ..J s + '/ ~ 1-'...-?V'" J'l~:.ofSit.e ______ ....:,._ __ ~-- Collc::cted By ~tr "_,. ID# ------
Sit .. Location W lLM •l·'lj"ttN - DateColleeted S"/ '1-,/ o·g Time -
Agen::y: -- Hazardous Waste Solid Wll.Ste .j Superfund· TCLP Compounds --

Sample Type Inorganic Compounds Resul ts(mg/1) 
Environmental Concentrate Comments arsenic -

)< . - barium 
Ground Water (1) Solid (5) cadmium - - -

chromium -
- Surface Water (2) Liquid (6) - lead· -

' - mercury 
Soil (3) Sludge (7) selenium - - -

silver -
- Other (4) - Other (8) -

-
-

Organic Chemistry Inorganic Chemistry -
Par2.meter Results (mg/1) Parameter ResuH.s(mgll)(~g/kg) Organic Compounds Results(mgll) 
~P&T:GC/MS antimony benzene - -

Acid:B/N Ext. arsenic c:u-bon letrachlorice - - -
_ 2,4-D barium chlordane - -
_._ ·2,4,5-TP(Silvex) - beryllium - chloroben.zene 

chlordane cadmium - chloroform / = heptachlor 
- o-cres.ol chloride - -

hexachloroben.z.ene chro!nium m-cresol . - - -
llexachlorobutadiene cobalt p-cresol - -. 
encrin . cresol .. C?pper - -.. 
lb.:!zne .· .. fluoride 1,4-dichloroben.z.ene - :- ·:·· !"'·.· - -· -

·cethcxychlQ:" . . iron - 1,2-dichloroethane 
· -. tox2.obcne· • ·. -

lead - 1,1-dichlo.roethylene - . .~··• .. · -.. manganese 2,4-dichloroetbylene - - - -
- - mercury - heptachlor 

; 
nickel hexachlorobenzene - - -
nitrate hexachlorobuudiene - - --: .. , selenium ... hexachloroethane - --. silver - methyl ethyl ketone .-. - FOR LAB USE 0?\'L Y sulfates nitrobenzene - -

.. s-=2.3 -o3:t/t' - thalli t.-:n: ... - pentachlorophenol 
D2.te Re::1:ived V2..'ladium _ pyridine -

-· :zinc ·- tetrachloroethylene . 
Dati E:ur.icted - pH - tri::hloroethyleoe 

·~~~-03=7JJ'= - condu::th·ity - 2,4,5-trichlorophenol 
Date Ar.~j:~ - TDS - 2,4,6-trichlorophenol 

fl=l.Sh pobt vinyl chloride - -
Reported By endrin . - -.. ... 

lindane - -
Date Repone:O - methoxychlor - -

032105 - - toxaphene 
l..:!b Nu~ber 2,4-D - -

- - 2,4,5-TP (Silvcx) 
DHS 3 !9! (Rc,·iscd 1~:93) 

·.·:·-.·.·· ·: ~·. · . . ·· .. : . ..... · .... _~ ._·:.-:.··· -~. · .... ·: .. ·.· . . . . :.· .. : .......... . 

I 



--------------
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I 

I 

l;c Dcp•nmcn: of Environment, • 

- Hu lth, & l' a:,:ai P.uourc c• 

S c. iid Wuu Muuccmcnt D ivi•ion 

S!ite ubor~t.o:-y of Public Hui:h 

P.O. Box :28tM7, 306 N. Wilmin;;ton St. 
R.elc ij;h, Nonn Cu"Oii.na 27G J J-B0~7 

Si~? ·umber _!J'l_VD __ O_'S_t_J-_l _-z_4_t 7 ____ SamplciD, Number/Name __ ~_<J.I __ ~_0_~ ____ v_~ __ ~_9 ____ _ 
SW f Vli fL !rt~ ,J G(1rJ J1v..t:,rr rpo .t'V---?,J i 

N21D~ of Site ________ :.__ ______ Collected By ______________ ID # ------J 
SiH_.aC<Jtion Wl....M·t-'lf'I> N ~ c.;_ DateCol!cctc.d S/ 'J- r/ o;J Time ( 6 -~o;--

Agency: Haz.ardous Wa.ste Solid Waste ,(' Superfund TCLP Compounds l - - -- j 

Sample Type In organic Compounds R e:sul ts (m g/1) 

En vironmenta l Concentrate Com m en ts arseru c -

>< - barium 

Ground Water (l) Solid (5) cadmium - - - )j 
- chromium 

Surface Water (2) L iquid (6) - lead II - -
- mercury 

~I Soil (3) Sludge (7) selenium - - -

II 
- silver 

- Other ( 4) - Other (8) -
- ~ 

I 
-

~ Organic Chemistry Inorganic Chemistry -

Par21neter Re:su l ts (mg/1) Parameter Re:suJ :.S(mg/l)(m g/k.g) Organi c C ompounds Re:su lts(mg!l) 
P&T:GC/ MS antimony beD..Z!:ne -- - -

25::_ Acid:I3/N Ext. arseruc carbon lelrachl oricc - -
2,4-D barium - chlordane - -
2, 4,5-TP(Silvex) beryllium - chloroben:z.cne - -
cio lordane cadmium chloroform - - -
bcp:..achlor chloride o-cresol - - -
hcxachloroben:z.cne chro!'nium m-cresol -- - -
bexachlorobut.ad iene cobalt p-cresol - -
enCrin coppe;- cresol - -
li.:l&.nc ... . . ,., fluoride - 1 ,4-dichloroben:z.c::Je - - --

- r::J;:thc.xychl Q.r . . tron - 1 ,2-<lichloroethane - . . .. · -
· rox2phcne lead - 1, 1-d ichloroethy len e - ,. -.. .. 

2, 4-di chlo roetbyl ene - - manganese --
- - mercury - heptachlor 

n ickel hexacbJoroben.z.:ne - - -
rutrate bexachlo robul2diene - - ---- ' selenium ... hexachloroetban ~ - -

. . silver - m~tbyl ethyl ketone .-
FOR L AB USE O t\1.... Y sulfat~s rutrobe!UCDe - -

tha! 1 i t:::i - pc:1t.achl o ropbenol 

s--~ '3 -031/1' 
-

D2te I<.e.:::ivc.d va..'ladiur::J - pyridi..ce -
ZlilC · - tetrachloroethyl c::Je 

Da.t:: E~trictcd \SA f\ 5-3Q/C$\4vl 
- · 
- pH - tri:h.loroerhy l::n e 

i?& -tJJ-t:J? &n - condu:: iviry - :2,4 ,5-trichl orophcnol 

D 2 ~ :: /v:;;.! y.::.c.d TDS - 2, 4 ,6-tricWorophenol -
- ll+Sh po!...1t - viny l chJoricie 

Rcportc.d By - end:i.n -.. .. . 
lind..am: - -

Dat : Reported - methoxychlor - -

032106 - - toxapnen :: I 
L.:!::> ~ u ob:r 2,<; -D 

I - -
- - 2,4 ,5-TP (Silvcx) 

or.s :: ! 9! (R cvi >c d l ~ : 9 3 ) I 

___:_ ____ . ----------- -



------ - - - ----

NCDEHNR 
·Div ision of Waste Management 
0 Superfund Section 
0 Hazardous Waste Section 
0 Solid Waste Secti on 

• 
---------· ·---

• 
CHAIN OF CUSTODY RECORD 

Project Name: S w 'P W ( L--V"\ I ,.l b jb) Sampled By : S+"'~""' 
Site ID # ( CD#) 6.)8' .rn Ltfo7 Sampler ID (ijJ 

Orga nics Lab: -,< 
lnorganics Lab 

F- fb.-r.u..r 

Location : - j-f4 ,..!17'--'<-r ~ Telephone:~ 7 ~3 ?,t 0 f V ll-"" ,,.n, TOr' }LvJ -
Date Sampled: r) '};-I Z o:.? Address: G r--~L'-- ~~~ G v.:::> ..s.r 

Time Sampled : ..---

Sample Types : Soi l Water >< Waste Other -

' 

Remarks: 

------ ----

Field Sample (lllv-1 1.-"\... 8 1/'A v-l 1.-l( (3 (t,v'J Lfb() y., /,-/ <..( t q ~"~ "'"' If ere 1'1 ._) '-19. fu.N l.f'f1 

----
Numbers V\-1 v.J .sl) ~ vJ ,r-c II 

·- --

-- - --

Relinquished By: ~~ Date: ~/L:f- Tim e: /3 ·..rt 
· (S ionature) · · 

Re_ceived By: --r~ :.d.:£~ Date :~~ Time: /3:s-t 
-- . (Signature) .. 

Rehnquished By: Date : Time: 
(Sionature) 

Received By: 
.. 

Date: Time: .. 
(S_ignature) -· 

.-. . 
. . 

Re.linquished By: Date: Time: ·--
(Sionature) 

·Rec~ived J3y: 
. -

Date: Time: 

(~ture) 

Results Reporte~: ..... a 4v'- ~ ~- Date :JUN 1 0 2001-ime: 
· ~Sign~ture) ........ 

- V' 
. : '-

· (I :\docshare\cocr. frm) 

--l 

I 

I 
I 

I 

J 



• • STATE LABORATORY OF PUBLIC HEALTH 
PO BOX 28047-306 N. WILMINGTON ST., RALEIGH, NC 27611 

ORGANIC CHEMICAL ANALYSIS 

PURGEABLE COMPOUNDS LAB NO 0.3;20q/ 

FIELD NO ~o6l4 

COMPOUND TYPE ( 1.{ ) 

J, :;)1 ~ppm ( 

CHI.OROMETHANE ;..o {J..-

VINYL CHI.ORIDE 

BROMOMETHANE 

CIU.OROETHANE 

TlUCIU.OROFLUOROMETHANE ,If 

1,1·DICIU.OROETHENE o.5 
ACETONE :2,,0 

IODOMETHANE 0.5 
CARBON DISULl"'DE 

METHYLENE CIU.ORIDE 

ACRYLONITRILE 

TRANS.1,2-DICHLOROETHENE 

l'dETHYL-t·BtlTYL-ETHER 

1,1·DICIU.OROETHANE 

ISOPROPYL ETHER 

CIS.1,2·DICHLOROETHENE ,It 

2·BUTANONE .:;...o 
TETRAHYDROFURAN ~ 
ClU.OROFORl'd {).5 
1,1,1·TRICIU.OROETHANE 

CARBON TETRACIU.ORIDE 

BENZENE 

1,2·DICIU.OROETHANE 

TRICHLOROETHENE 

1,2-DICIU.OROPROPANE 

DIBROMOMETHANE '" \ 11 

C - Possible lab contamination or background 
J - Estimated value 

o '3;loCJLJ 
a d-o.;1'3 

( I } 

~ppm 

{_A 

~IJ 

;J.tJ J. '7 ~ 

Ll .... 

"' IJ 
+rl1Le-

u.-

'\ II 
,,q 
LA-

\V 

K - Actual value is known to be less than value given. 
L - Actual value is known to be greater than value given. 

03.2t:JC!7 

d.a. o3l> 

( I l 

~ppm 

lA. 

"\ v 
to.'] 
u __... 

\l7 

e.rr 
Ll-

"'17 

63;J.oqq 0 3:210/ 

;).d-03~ .ld.o:::Jf 
( , } ( \ ) 

K9 ppm ~ppm 

(A. lA 

\ If \. v 
{p.5 5.'-f 
Ll ~ 11 .... 

I ,rJ IJ 

U - Material was analyzed for but not detected. The number is the MinimUm Detection Limit. 
NA - Not analyzed. 
~I - Tentative identification. 
D - SAMPLE DILUTED. MDL'S DO NOT APPLY. 

DHHS 3065-1 (1/98) 

03;1.103 
~o3{p 

" ) 

G;J ppm 

{._)._.., 

~ I/ 
q,q 

LL-

' I/ 

PURGCOM2:0RG 



tATE LABORATORY OF PUBLI~ ~H 
PO BOX 28047-306 N. WILMINGTON ST., RALEIGH, NC 27611 

ORGANIC CHEMICAL ANALYSIS 

PURGEABLE COMPOUNDS LAB NO D 3 ;l{fiJ o3tU:Rtf- o'O;;J..oq; CJ3;JLJ9CJ tJ3~/t:JI 

·FIELD 
NO 

COMPOUND TYPE ( ) ( ) ( ) ( ) ( ) 

~:~)J, @ ppm eppm (§) ppm @ppm c9 ppm 

BROMODICHLOROMETHANE o.5 fA.-
CIS-1,3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

1,1,2-TRICHLOROETHANE 

TETRACHLOROETHENE 

2-HEXANONE 

DIBROMOCHLOROMETHANE 

ETHYLENE DIBROMIDE 

CHLOROBENZENE 

1,1,1,2-TETRACHLOROETHANE 

ETHYL BENZENE 

XYLENES 

STYRENE 

BROMOFORM 

1,1,2,2-TETRACHLOROETHANE 

1,2,3-TRICHLOROPROPANE 

1,4-DICHLOROBENZENE 

1,2-DICHLOROBENZENE 'll/ 
1,2,-DmROM0-3-CHLOROPROPANE ~.o \. I 

c - Possible lab contamination or background. 
J - Estimated value 

u.. ...,., 

'\ I/ 
icarP 

LA-

-

' v 

K - Actual value is known to be less than value given. 
L - Actual value is known to be greater than value given. 

3.1-f LA.-
{A-

\ v '\ I 

0 - Material was analyzed for but not detected. The number is the Minimum Detection Limit. 
NA - Not analyzed. 
1/ - Tentative identification. 
D - SAMPLE D:ILOTED. MDL'S DO NOT APPLY. 

DIIHS 3065-2 (1/98) 

!A. 

' I/ 

03;l./03 

( ) 

~ppm 

(A_ 

' I 

MDL 

PURGCOM2.0RG 



.ISION OF HEALTH AND HUMAN SERVIC. 
STATE LABORATORY OF PUBLIC HEALTH 

PO BOX 28047- 306 N. WILMINGTON ST., RALEIGH, NC 27611 

Purgeable Organic Compounds by 
Gas Chromatography/Mass Spectrometry 

LABORATORY# 03;).} 05 

I COMPOUND 16GI 
I Chloromethane · 2.0 Jlg/L lA-
I 

I Vinyl Chloride 2.0 Jlg/L 

I Bromomethane 2.0 Jlg/L 

I Chloroethane 2.0 Jlg/L 

I Trichlorofluoromethane 2.0 pg!L 

I 1,1-Dichloroethene 0.5 Jlg/L \ v 
I t+. ttJ I Acetone 2.0 pg!L 

l lodomethane 0.5 Jlg/L IJ./ 

I Carbon Disulfide 0.5 Jlg/L 

I ·Methylene Chloride 0.5 Jlg/L 

I Acrylonitrile 0.5 Jlg/L 

I trans-1,2-Dichloroethene 0.5 Jlg/L 

Methyl-t-Butyl-Ether 0.5 Jlg/L 

I 1,1-Dichloroethane 0.5 Jlg/L 

Isopropyl Ether 0.5 pg!L 

I cis-1,2-Dichloroethene 0.5 Jlg/L 

I 2-Butanone 2.0 Jlg/L 

I Tetrahydrofuran 2.0 Jlg/L 

I Chloroform O.Spg!L 

1,1,1-Trichloroethane 0.5 Jlg/L 

Carbon Tetrachloride 0.5 Jlg/L 

Benzene 0.5 Jlg/L 

1,2-Dichloroethane 0.5 Jlg/L 

Trichloroethene 0.5 pg!L '\ I 

trace- detected, but less than MDL MDL=Minimum Detection Limit 
C - Possible lab contamination or background 
J -Estimated Value • 
K -Actual value Is known to be less than value given. 
L -Actual value Is known to be greater than value given. 

COMPOUND 

1,2-Dichloropropane 

Dibromomethane 

Bromodichloromethane 

cis-1,3-Dichloropropene 

4-Methyl-2-Pentanone 

Toluene 

trans-1,3-Dichloropropene 

1,1,2-Trichloroethane 

Tetrachloroethene 

2-Hexanone 

Dibromochloromethane 

Ethylene Dibromlde 

Chlorobenzene 

1,1,1,2-Tetrachloroethane 

Ethyl Benzene 

Xylenes 

Styrene 

Bromoform 

1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dibromo-3-Chloropropane 

U -Material was analyzed for but not detected. The number Is the Minimum Detection Limit. 
1/ -Tentative Identification. 
D -Sample diluted. MDLs do not apply. 

H'tld # .;bo:3S 

16 Jlg/L 

0.5 Jlg/L LA--
0.5 Jlg/L 

0.5 Jlg/L 

0.5 pg!L 

0.5 pg/L 

0.5 Jlg/L 

0.5 Jlg/L 

0.5 Jlg/L 

0.5 Jlg/L 

0.5 Jlg/L 

O.SJ1g/L 

0.5 Jlg/L 

0.5 Jlg/L 

0.5 Jlg/L 

0.5 pg!L 

0.5 Jlg/L 

0.5 Jlg/L 

0.5 Jlg/L 

0.5 Jlg/L 

0.5 Jlg/L 

~ 

0.5 pg!L 

0.5 pg!L 

2.0 Jlg/L \ I/ 

-

a:\nancy.frm (J/01) 



BASE/NEUTRAL AND ACID 
EXTRACT ABLES 
COHPOUND 

N-nitrosodimethvlamine 
bis(2-chloroethvl)ether 
2-chloroohenol 
phenol 
1 3-dichlorobenzene 
1,4-dichlorobenzene 
1 2-dichlorobenzene 
bis(2-chloroi l)ether 
hexachloroethane 
N-nitroso-di-n-oroovlamine 
nitrobenzene 
isoohorone 
2-nitroohenol 
2 4-dimethvlohenol 
bis(2-chloroethoxv)methane 
2,4-dichloroohenol 
1 2.4-trichlorobenzene 
naphthalene 
hexachlorobutadiene 
4-chloro~resol 

hexachlorocvclooentadiene 
2.4.6-trichloroohenol 
2-chloronaphthalene 
acenaohthvlene 
dimethyl phthalate 
2 6-dinitrotoluene 
acenaohthene 
2 4-dinitroohenol 
2.4-dinitrotoluene 
4-nitroohenol 
fluorene 
4-chlorophenylphenvlether 
diethvl ohthalate 
4,6-dinitro-o-cresol 
diohenvlamine 
azobenzene 
4-bromoohenylphenvlether 
hexachlorobenzene 
pentachlorophenol 
phenanthrene 
anthracene 
dibutvl phthalate 
fluoranthene 

• STATE LABORATORY OF PUBLIC HEALTH • 

P.O. BOX 28047 - 306 N. ,WILMINGTON, ST. I RALEIGH, N.C. 27611 

ORGANIC CHEMICAL ANALYSIS 
LAB NO t a :?.:J.ort .;_ I CJJ:J;:lO '1..3 10;.1,209i_"" ~(p 
FIELD II ~~:$"' d~ _;;1..?() 2---~. c;l.;J..o;;JJ1 
TYPE .1...../..J U.> J. I> _U) 

UNITS II" 'IJQ/1 _... 
-l.l g/ 1 lf'f'liht ~ lJQ/1} '""' _lJQ/~ 

IOI~3D u .. JA.- l.A.. .... (/l-

_/_ 

'"'v 'V }0_15:.. 
S0/105'0 _r ..{, ..,...._ 
l!ol33o / 
'SO/;t,SO \Y 
to/~Eo /OJ< 

I L.A.-
J, 

So/JIDSO 
/0/_330 

" I 

solltoS"o ,v 
/tJ/330 /O_K 

l~ 
I I ~ ~ 

'IJ \ If '\ll ,v _)V 

m"DL 
J - Estimated value. llz..O/SOI L-
K - Actual value is known to be less than value given. 

03~0C/R 
~dHX~ I 

( 1 ) 
f(ijg/1 )maQ 

lA_. 

/ 
,~ 

L - Actual value is known to be greater than value given. 
U - Haterial was analyzed for but not detected. The number is the Minimum Detection Limit. f??2>L. 
NA - Not analyzed. - - - _ 
1/- Tentative identification. 
fl - On NRDC List of Priority Pollutants. 

()3;2.}()0 
~C83 

J_j) 

1tql~ 
LA--

/ 

\ 1/ 



BASE/NEUTRAL AAO ACID 
EXTRACT ABLES 

• • STATE LABORATORY OF PUBLIC HEALTH 

P.O. BOX 28047- 306 N. WILHINGTON, ST., RALEIGH, N.C. 27611 

ORGANIC CHEMICAL ANALYSIS 

LAB NO 
FIELD II 

COMPOONO TYPE ll ) _( J ) ( j ) ( J ) (_ j ) J J ) 
UNITS 

pyrene IO/.E30 
benzidine 
butyl benzyl phthalate 10/.330 
benz(a)anthracene 
chrysene / / 
3 3-dichlorobenzidine SO//hSO \/ ' bis(2-ethvlhexvl)ohthalate /()/.330 /OK.. !OK 
di-n-octyl phthalate /0/.130 
benzo(b)fluoranthene so/11£o 
benzo(k)fluoranthene 
benzo(a)ovrene 
i ndeno ( 1 2 3-cd) pyrene 
dibenzo(a,h)anthracene 
benzo(q h i)oervlene \JI' 

aniline S"O//hSO 
benzoic acid 
benzyl alcohol 
4-chloroaniline ~ -~ 
dibenzofuran /() /.331) 
2-methylnaphthalene 
2-methvlohenol 
4-methvl oheno 1 ~ 
2-nitroani line S"o/JfdSo 
3-ni troani 1 i ne 
4-n it roan i 11 ne I / I / 
2 4 5-trichlorophenol 'll \ yr ...... , 

m1H-
J- Estimated value. H:z.O/Sci'-
K - Actual value is known to be less than value given. 
L - Actual value is known to be greater than value given. 
U- Katerial was analyzed for but not detected. The number is the Hinimum Detection Limit. 
NA - Not analyzed. 
1/- Tentative identification. 
fl -On NROC List of Priority Pollutants. 

/ / 
\V \ 



BASE/NEUTRAL AND ACID 
EXTRACT ABLES 

COf1POOND 

• STATE LABORATORY OF PUBLIC HEALTH • 

P.O. BOX 28047 - 306 N .. WILHINGTON, ST., RALEIGH, N.C. 27611 

ORGANIC CHEHICAL ANALYSIS 
LAB NO Vl::?..;JJ {)~ l/2~)1)1./- 1/l~Ol/0~ 
FIELD # ~;;zo-::J.~ ,;l...;ln"37 ~039 
TYPE c I > j_ f> _U) ( J ( ) 

UNITS l('uQ/l~'l' UQ/1"'1 "' ~"'"uq/1~ uq/1 ug/lcg uq/1 uQ/IcQ 
N-nitrosodimethvlamine lOI.E3D 
bis(2-chloroethvl)ether 
2-chloroohenol 
ohenol 
1 3-dichlorobenzene 
1,4-dichlorobenzene 
1,2-dichlorobenzene 
bis(2-chloroisooroovllether 
hexachloroethane 
N-nitroso-di -n...propylamine 
nitrobenzene 
isoohorone 
2-nitroohenol 
2,4-dimethylphenol 
bis(2-chloroethoXVlmethane 
2,4-dichloroohenol 
1,2,4-trichlorobenzene 
naohthalene 
hexachlorobutadiene 
4-chloro~resol 

hexachlorocvclooentadiene 
2.4 6-trichloroohenol 
2-chloronaohthalene 
acenaohthvlene 
dimethvl phthalate 
2,6-dinitrotoluene 
acenaohthene 'V 
2,4-dinitroohenol SO//ft:JSO 
2.4-dinitrotoluene lto/33o 
4-n i trooheno 1 S0/;&~50 
fluorene to/~30 
4-chloroohenvlohenvlether 
diethvl ohthalate ~ 
4.6-dinitro-o-cresol ?6J50 501 
diphenylamine /IJ/'.330 
azobenzene 
4-braroohenvlohenvlether I 
hexachlorobenzene 'V 
oentachloroohenol so/ltnSo 
phenanthrene /tJ/.330 
anthracene 
dibutvl phthalate 
fluoranthene ~~~ 

J - Estimated value. 

m"DL 
H'Z.ojsotJ-

lA_ 

/ 
'\IJ 

K - Actual value is known to be less than value given. 

lA JA,.... 

/ 
v 

/OK 
1/l...---

/ I 

\ IJ \ If_ 

L - Actual value is known to be greater than value given. 
U - Haterial was analyzed for but not detected. The number is the Hinimum Detection Limit. 1??2)L. 
NA - Not analyzed. - - - _ 
1/ -Tentative identification. 
~/-On NROC List of Priority Pollutants. 

( ) 

UQ/1 UQ/IcQ 



• • '.-
STATE LABORATORY OF PUBLIC HEALTH 

P.O. BOX 28047- 306 N. WILHINGTON, ST., RALEIGH, N.C. 27611 

ORGANIC CHEMICAL ANALYSIS 

BASE/NEUTRAL AND ACID 
EXTRACT ABLES 

LAB NO 
FIELD II 

COMPOOND TYPE 1..1 ) (I > C..l > 
UNITS 

pyrene I0/.330 
benzidine ls-n/JIJSO 
butyl benzyl phthalate 10/.3.30 
benz(a)anthracene 
chrysene I 
3 3-dichlorobenzidine SO//h50 
bis(2-ethvlhexyl)phthalate llo/.33o /OJ::::.. 
di-n-octyl phthalate /0/.J~o 
benzo(b)fluoranthene SO/liDO 
benzo(k)fluoranthene 
benzo(a)pyrene 
i ndeno ( 1 2 3-cd) pyrene 
dibenzo(a h)anthracene 
benzo(g,h,i)perylene 

Is" all h.'io 
benzoic acid 
benzyl alcohol 
4-chloroaniline 
dibenzofuran /()/3~0 
2-methvlnaohthalene I 

2-methylphenol 
4-methylphenol 
2-nitroani 1 ine S'o/J"5o 
3-ni troani 1 i ne 
4-ni troani 1 i ne / / J 
~4 5-trichlo~henol 

,, _, 

m7H-
J- Estimated value. H~O/ SOii-
K - Actual value is known to be less than value given. 

( ) ( ) ( ) 
lJQ/1 lJQ/kg lJQ/l JJQ/kg 'IJQ/1 UQ/kg 

L - Actual value is known to be greater than value given. 
U- Katerial was analyzed for but not detected. The number is the Hinimum Detection Limit. ~ 
NA - Not analyzed. 
1/ - Tentative identification. 
~I -On NROC List of Priority Pollutants. 



NCDEHNR • 
Division of Waste Management •• · .. Organics Lab: )'(· 

. · · Inorganics Lab: . . 
.· -

0 Superfund Section . ~ 

0 Hazardous Waste Section / 
0 Solid Waste Section 

CHAIN OF CUSTODY RECORD 

Project Name:· .S w P _ wi\.AI"\,rl(:,'"'jb) " Sampled By: S-f..tq~ F- fb~r¥ .. ~:.· .. 

Sampler ID 63 ' 
Site ID # (NCD#) os-t :rn '-lfe,? 

.. .. .. 

Location: - ;l.uJ }-fc4. ,s"" c.,.. ~ ' Telephene:@ 7 3'3 £..rb r . 
v• \...~.A it. ,-1 

Address: G ,....e..t.. t-lt='r G v.? ..!1' ,. Date Sampled: ~7'J,il D"J ·• 
< • . . 

Time Sampled: 
. " -. 

Sample Types: Soil ·water >< Waste Other 
... 

.. 
Remarks:· 

.. 
.. . . . 

" I " 

Field Sample '(lA~ 1..."\... B tf'A~ l..\{ (3 f{...N LfbB J4'J ,_, " i' q 1"1..., lfi"IJ A~l..f7 ju..J 1.(~+ 
-

Numbers t"1v.J..f1) """" Jll II 

Relinquished By: ~/ Date: </L~ Time: /3:...Jt 

' (Signature} ·, v .. -
~eceived By:· 7~ ::J.f>~···. Date: 6(~3 · Tin1e: 13 :sz 
-. : ..... 

("'" re) . .. 
·.-:. ~ _.: ... /" '"" . "'"' 
R~11nquished IiY.: --- ./ Date: :J-~t~ 1-ime:-d~. / 

......-1 \ ' ~ 

,_ 
~· . (Signaturu . . 

~~ceived By: ·-· Date: Time: .. : . 

.. . . ... 
. (Signature) 

... . ..... . .. 
• 0 .... --- .. 
R~Jiriquished By: - Date: Time: 
· ·: · · . · (Signature) ... 

• . . 
.. 

Re<?~h'edJ~y: -- - Date: Time: .. . . : 

.. ": .. . (Signature) 

R.7.~ults Reported: , 
.. 

·Date: Time: "' .•. 
"-(Signature) . 

.. , ·. :_.~- . .. ··. 
..:,.· 

: · ....... ~ -: 



.. . .. 

t\CDEJ lt\R 
Division of Waste Management • 
0 Superfund Section 
0 Hazardous Waste Section · 
0 Solid Waste Section 

• Org<mics L<~b: 
lnorg;mics L<~b-: -yo.....-

CHAIN OF Cl JSTODY RECORD 

Project Name: S w 'P w I L,V"\ I ,J (;, (b.tl Sampled By: S-+""q"' p. fb ... r~ 

Site ID # (NCD#) 6S"8" .rn Lf{,? Sampler ID 0J 
Location:· - j-t-4 ,J (1.1 e_,... ~ Telephone:(~ 7 33 ~fb( VI L.,....,,.f{, 11. ~ ;w . 
Address: G r-e.t. tJ/="' G v.;:> ..!:.'I Date Sampled: r) '].,I z o 3 

Time Sampled: -
Sample Types: Soil '1\'ater >< \Vaste Other 

, 

Remarks: 

I 
Field Sample yl-1 ul 1-1-C~ ~41::1'~ !'_:If I? M.t-1 V6 13 jMvJ it? r-t uJ lJ<j , t\1...1 .[tl fi.AulJb IT 

Numbers 
. 

I 
~ft1L fj~_/!_J Relinquished By: Date: Time: I Cf: r'Z> I 

~~ tur.e-'h · · -~. .. .. 
~eceived a:f: ~ ( v . l\.t )0.6Vt/\ Date:5·~3-Q3 T" ~ ~fO 1me: 
:··· -- ..... 

. :. • . . · (Signature) . .. . . 

R~1inqtiished By: Date: Time: 
(S i anature) 

Received By: 
.. 

Date: Time: .. 
(Signature) 

.. 
..... 

. . . . 
Re.Iinquished By: -- Date: Time: 
. {Si 11 nature) 

,~e~e_ivedJ3y: 
. - Date: Time: 

.. : . (Signature) 

Results Reported: Date: .•. Time: . 
""(Signature) 

. :.~ 

(1:\docshare\cocr.frm) 

.. . 



Southern Wood Piedmont- Wilmington; N. 

• 

1 of 1 

Subject: Southern Wood Piedmont- Wilmington, NC 
Date: Mon, 17 Mar 2003 15:30:10 -0500 

From: Flores.Luis@epamail.epa.gov 
To: stuart.parker@ncmail.net 

CC: Lucas.Ken@epamail.epa.gov, Vorsatz.Philip@epamail.epa.gov, 
Flores.Luis@epamail.epa.gov 

Stuart, 

Hope you are doing well. 

This e-mail is to inform you that Ken Lucas has joined the NC Site 
Management Branch. 

As of today March 17, 2003, he is the RPM for the Southern Wood Piedmont 
Site in Wilmington, NC. 

Please send any future correspondence related to this Site to Ken. His 
telephone number is 404-562-8953. 

Thanks, 
Luis 

3/17/03 4:20PM 
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NORTH C~OLINA • . · 

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

MICHAEL F. EASLEY, GOVERNOR 
WILLIAM G. ROSS, JR., SECRETARY 

DEXTER R. MAITHEWS, DIRECTOR 

• 
March 14,2003 

Mr. Gregory B. Kuntz, P. G., Associate 
Schnabel Engineering Associates, Inc. 
104 Corporate Boulevard, Suite 41 0 
W. Columbia, South Carolina 29169 

Dear Mr Kuntz, 

Attached please find follow-up comments by NCDENR regarding the Human Health and 
Ecological Risk Assessments and Ecotoxicity Study at the Southern Wood Piedmont- Wilmington 
site. These additional comments address outstanding issues raised during our review and comment 
on the October 30,2001 Supplemental Rl. They are mostly self-explanatory, however, I have the 
following comments to add: 

Human Health Risk Assessment: 

Res.ponse 3: Ms. Assefa inquired why these particular samples, out of the sample population, were 
chosen for the RA. 

Response 9: During discussion, Ms. Assefa pointed out that use of the ARARs is non-negotiable 
at the RA screening stage. NC Division of Water Quality can provide applicable standards for 
Greenfield Creek. 

Response 8: Ms. Assefa reminded me that the correct procedure is to calculate risk prior to 
exploring any alternative risk/cleanup levels, rather than, for example, back-calculating cleanup 
levels to the May 1996 Risk Assessment. 

Both the EPA Region IV and the NC Inactive Hazardous Sites Branch (IHSB) use I 0-~" risk 
as the point of departure for individual carcinogens. This is required for all COPCs at the Screening 
Level Risk Assessment. The IHSB allows 1 0-' cumulative risk for carcinogens. It is in this conte:x."t 
that the two orders of magnitude constitute a "risk range" described in the National Contingency 
Plan. If individual carcinogen risk is less than 10-6, then cleanup requirements are satisfied. 
However, if individual carcinogen levels exceed 1 0-6 risk, but cumulative risk remains less than 1 0-'. 
then the IHSB allows subsequent calculation of alternative cleanup goals during Remedy Selection, 
based on the Nine NCP Criteria. Provisions of the NCP apply to deferred NPL-caliber sites. 

1646 MAIL SER\'JCE CE!\IER, RALEIGH, NORTH CAROLI!IOA 27699-1646 
401 ODERLII'\ ROAD, SUITE 150, RALEIGH, NC 27605 

PHO:'\E: 919-733-4996\FAX: 919-715-3605 
AN EQUAL 0PPORTUNITI"/AFFIRMATIVEACT10l'\ EMPLO\'ER ·50% REC\'CLED/10% POST-CONSUMER PAPER 
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MrKuntz 
March 14, 2003 
Page2 

• • 
If you have any questions, please contact me at 919-733-2801, Ext 280. 

Attachments 

sr~ 
Stuart F. Parker, Hydrogeologist, ~ 
NC Superfund Section 

cc: William B Arrants, Southern Wood Piedmont Co. 
Jim Bateson, NC Superfund Section 
H. Layton Bedsole, NC Ports Authority 
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Memorandum: 

To: 

From: 

RE: 

• 
Stuart Parker 
Hydrogeologist 

Janwuy 27, 2003 

Site Assessment and Remediation Branch 

Hanna Assefa 
Environmental Toxicologist 
Inactive Hazardous Sites Branch 

Southern Wood Piedmont 
Human Health and Ecological Risk Assessment 

• 
--

I have reviewed the response to my review comments for the October 2001 Human Health and 
Ecological Risk Assessment by AMEC Earth and Environmental. The following are my comments to the 
responses. 

Human Health Risk Assessment 

Response 3: Explain why these samples were chosen. 

Response 8: Calculate site specific RBC's using 1E-06 target risk for all class A,B,C carcinogens. 

Response 9: North Carolina Surface Water Standards have to be met. 

Response 10: US EPA does provide a methodology to evaluate the inhalation of particulates for the 
construction worker scenario in the March 2001, Supplemental Guidance for Developing 
Soil Screening Levels for Superfund Sites. Why is the approach you have taken more 
appropriate for this site? If you consider it more appropriate then address the follov.ing: 

1. Provide references for using the PM10 value to calculate acceptable 
concentrations in the inhalation of particulates pathway. 

2. It appears that the PM10 value chosen for the construction worker would be 
higher than for a utility worker. 

3. The e:-..-posure factors tables for the construction worker scenario shows an 
inhalation rate of 1.6 m3/hr it is not clear where this has been incorporated in the 
soil HBCL. 

4. It is also not clear what the 1 hour stands for in the soil HBCL calculation. Please 
clarify both the write up of the inhalation exposure pathway for both the utility 
worker and construction worker. 

5. Make appropriate changes to the exposure assumption tables. 



' .. • • 
Response 14: The 1995 baseline human health risk assessment ·was not based on the same data set as 

the Supplemental Human Health Risk Evaluation. Some ofthe exposure pathways were 
not the same. The advantages of a forward risk calculation are that it provides a total risk 
estimate based on an reasonable maximum exposure ( RME). Remediation goals would 
only be calculated for those chemicals that cause the total risk to exceed acceptable levels. 

Ecological Risk Assessment 

Response 7: Some chemicals bioaccumulate in fish more than in insects because they store in muscle 
and fat. However, insects tend to be much more closer to the contaminated sediment and 
could potentially have high levels of contaminants. If the COPEC's at the site likely 
accumulate more in fish than in insects please explain in the writeup and provide 
references. Otherwise evaluate insectivorous birds as a measurement endpoint. Why 
would fish eating birds be more important than insect eating birds? 
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MEMORANDUM 

To: Stuart Parker 

Division of Water Quality 
-Aquatic Toxicology Unit 

January 6, 2003 

Superfund Section, DWM. 

Through: Matt Matthews rn"' 
Supervisor, Aquatic Toxicology Unit, DWQ 

From: Sandy Mort ~t}t 
Environmental Biologist, Aquatic Toxicology Unit, DWQ 

Subject: Review of response to comments, Southern Wood Piedmont (Wilmington) 
sediment toxicity report 

- 2003 

ATU has reviewed the response to comments for the Southern Wood Piedmont remedial 
investigation sediment toxicity report. ATU recommends that the final report include 
descriptions of deviations from USEPAsediment toxicity procedures as specified in the 
most recent manual. (It is also recommended that for future work, deviations from USEPA 
protocols be specified and reviewed prior to initiation of the testing to insure compliance 
with standardized methods and suitability of any modifications to maintain sample and test 
integrity.) Brief explanation of the basis for the deviations should also be included. Any 
modifications that may impact test sensitivity or precision should be discussed in detail. 
Specific recommendations include: 

1. Include a description of sample collection and storage methods (depth of collection, 
equipment, number of sub-samples per composite, compositing procedures, 
temperature of storage). 

2. Discuss the reduced number of replicates employed in the test relative to the 
number recommended by USEPA, and the potential impact on test sensitivity. 

3. It was not clear if water renewals or slow introduction techniques were employed for 
this data set. If water renewal/introduction were used, describe the technique 
employed. If not used, provide a brief discussion to support this decision along with 
any other associated modifications or manipulations to maintain system viability. 
Discuss the use of aeration. 

4. Specify the water type (preparation) used for overlying water in the test. Is this the 
same water used for reference toxicity tests? 

5. Specify the method used to determine the growth dry weight endpoint 
(temperatures, drying time, data averaging). 

6. Provide a reference toxicant cusum chart with re-calculation of control limits with 
each successive data point, as described by USEPA. Also, include the cusum chart 
for the previous reference toxicant (last 20 data points, control limits re-calculated 
with each data point) due to the recent change in toxicants and small number of 
data points with the current toxicant. Indicate any certifications the laboratory 
maintains for toxicity testing. 

Enrironmemal Sciences Branch \Vater Quality Section 

.. .. 
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TRIP NOTIFICATION AND AUTHORIZATION FORM 
Program: 
0 CERCLA Site Assessment D 

D 
D 

Brownfields 

D State 

D NPUOOD 

Site Name: 

IDNumber: 

Street Address: 

City: 

County: 

MGP 

Dry Cleaners 

Southern Wood Piedmont - Wilmington 

NCD 058 517 467 

CJreerU5eld Street 

Wilmington 

New Hanover 

----- ----

Date(s) ofTrip Trip Canceled: Trip Rescheduled (Date) : 
3/3/03 - 5/31/03 

Reason For Trip: Contractor RI Oversight w/ possible groundwater split sampling 
(if sampling, check appropriate boxes below) 

D Surface Soil D Groundwater (bailers) 

D Subsurface Soil [1J Groundwater (pumps) 

D Using Augers/Shovels to collect soil D Surface Water 

D Using Little Beaver to collect soil D Sediment 

D Groundwater (from tap) 

Stuart F. Parker NA 

Authorized By: 

DUslb(TRJP _NOT_AUTH.FRM) Revised: 01122101 
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SI:TE HEALTH AND SAFETY PLAN 

A. General I:nformation 

• 
Site Name Southern· Wood Piedmont ID # NCD 058 517 467 

Location East end of Greenfield Street, 

Wilmington, New Hanover Co , NC 

Proposed Date of Investigation 3/3/03 to 5/31/03 

Date of Briefing ~3~/~3~/~0~3~---------------------------------

Date of Debriefing ~6~/~2~/~0~3~--------------------------------

Nature of Visit (check one) : On-Site Reconnaissance 

Off-Site Reconnaissance 

sampling (Split) 

Sampling Overview 

Remediation Overview 

X 

X 

Health Department Official Contacted ~D~i~a~nwn~e~H~a~rv~e~l~l~·~s~---v~o~i~c~e~m~a~i~l~---

Date of Contact 

Site Investigation Team: All site personnel have read the Site Health and 

Safety Plan and are familiar with its provisions. 

Personnel ResponsjbjJ1t1es Signature 

Team 1 Stuart Parker team leader sampJjng 

Reviewed By: Jack Butler. Supe~fund Section Chie~ 

....... 
~- -- .. ·~ 

.. 
·. 
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B.· S:Z:'l'E/WASTE CHARAC'l'ER:Z:ST:Z:CS 

Waste Type(s) _____ Liquid __x__solid __x__sludge -~-G.as _____ Vapor· 

Characteristics ____ corrosive ____ Ignitable ---·~Radioactive 

___ Volatile --X__Toxic _____ Reactive _____ .other 

List Known or Suspected Hazards (physical, chemical biological or 

radioactive) on Site and their toxicological effects. Also, if known, list 

chemical amounts 

HAZARD 

Pentachlorophenol 

PAHS 

WARN:Z:NG PROPERT:Z:ES 

Odor Threshold lOT) - 9 3 mg/m3 

vary according to compound, many are 

carcinogenic-indicators listed below 

Pyrene (noncarcinogenic) OT - no data 

Benzo/alpyrene lcarconogenic) __________ O~T-=-~n~o~d~a~t~a~---------------

Chromjum OT - no data 

Copper OT no data 

Arsenic OT - no data 

UNDERGROUND UTILITIES CHECKLIST 

EXPOSURE 

LIMIT 

0 5 mg/m3 

no data· 

0.2 m~ 

0 01 m~ 

1 mg/m3 

0 OJ mg/m3 

Utility 

Power 

Telephone 

Gas 

Locator/Contact Person Phone # Date of Location 

Water 

Sewer 

Ca11 made by: 

2 

'. .... 

.. 

;. 
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ID # NCO 058 517 467 

Facility Description: Size about so acres Buildings ~y~e~s~·--~------------

Disposal Methods Being Investigated Landfarming, burial, and leaking 

contajners of waste. 

Unusual Features on Site (dike integrity, power lines, terrain, etc.): 

History of the Site: This site was the location of a wood treating 

facility from 1933 to 1983 They used, spilled, and disposed on-site 

.. wood treat j ng mixtures The company has done or is doing a RCRA closure 

C. HAZARD EVALUATION 

The site can be toured and sampled jn level D protection Steel toed work 

boots will be worn dud ng the oversight. Groundwater split samples wDl be 

acidified at the Tillery Place Lab prior to taking them into the fj eld. 

Sealed, preserved sample bottles will be handed to the contractors. and 

sealed. full containers will be handed back to Superfund personnel No acids 

will be taken into the field Gloves \>till be worn while handJ jng preserved 

D. WORK PLAN INSTRUCTION 

Map or Sketch Attached? yes 

Perimeter Identified? ~n~o~------

Command Post Identified? ~n~o ______ __ 

Zones of Contamination Identified? ~n~o ______ __ 

Personal Protective Equipment/Level of Protection: ______ c X D 

Modifications 

3 

.. _. ... ., .. . ~- . :.· ,.._ .. 

·. 

.· 

.·. ... -.. 

··.·. 
•": .· 

.. . . 
~,.. ... 

. ..... 



Surveillance Equipment: 

HNU 

OVA 

Explosimeter 

• 

Decontamination Procedures 

• 
ID #- NCO 058 517 467 

----------- Detector Tubes and Pumps 

02 Meter 

----------- Radiation Monitor 

_____ ,Level C Respirator wash, respirator removal, suit wash (if needed), 

suit removal, boot wash, boot removal and glove removal. 

_ _....x __ Level D Boot wash and rinse and boot removal, suit removal, glove 

and goggle removal. 

Modifications Dispose of trash properly. on-site jf possjble 

Work Schedule/Visit Objectives The purpose of this visjt is to determine 

if the site poses a threat to the pnhJjc health or enyjronment because Of 

releases of contaminants to soil. surface water, groundwater, or air. 

Sampling may consist of splitting_groundwater samples wjth contractors 

EMERGENCY PRECAUTIONS 

Route of Exposure 

·i 

Inhalation 

l.n_gestion 

4 

First Aid 

i~rigate immediately 

soap and water wash 

fresh air and artificlal respiration 

get modjcal attention immediately 
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ID #NCO 058-517 467 

Location of Nearest Phone: unknown <nearby residences/businesses?) 

New Hanoyer Memorial Hospital. 2131 s. 17th Street, PO Box 9000, 

Wilmington. NC 26402 

Emergency Transportation Systems (Phone Numbers) 

Fire 

Ambulance 

Rescue Squad_ 

Emergency Route to Hospital ws~e~e~n~e~x~t~p~a~g~e~----------------------------------

PREVAILING WEATHER CONDITIONS AND FORECAST -------------------------------

EQUIPMENT CHECKLIST 
______ Air purifying respirator 

Cartridges for respirator 
Eye Wash Unit 
HNU 
OVA 
Explosimeter 
Radiation Monitor 

--~x-- Decontamination 
Materials 

X First Aid Kit 
X 3 gal. Deionized H20 
X Rain suit 
X Gloves (PE/~/nitrile/cloth) 
X Boots/Boot Covers 
X Coveralls (~/saranex) 
X Eye Protection (goggles/shield) 

__ _.c..X__ Hard Hat 

STATE POISON CONTROL CENTER 

1-800-848-6946 

safeform.266c 5 

~-- --' . .. 

~: 
~: . .. 
r. 
t. e. 
r~ .. 
• . .. 
:: 

.. . -

,_. 

.··· 

.... . . ... .. ... . •, 

·.:·.· .. 

.. -~ ···.· 
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TO BE COMPLETED BY PROJECT MANAGER. 

PROJECT MANAGER: Stuart Parker PROJECT: S. Wood Piedmont-Wjlm 

INVESTIGATION DATE: 3/3/03 to 5/31/03 

RECONNAISSANCE __x__ SAMPLING VISIT ___x_ REMEDIATION/SAMPLING OVERVIEW 

Respirator Worn By Approximate Time in Respirator 

Air Monitoring Data 

PID: (circle one) Mini Rae, HNU 
Serial Number 
Calibration Reading 
Notes 

OVA 
Serial Number 
Notes 

CGI/Oxygen Meter 
Serial Number 
Calibration Reading 
Notes 

Radiation Meter 
Serial Number 
Notes 

Were there any injuries? 

.-;.. ., ..... 

If yes, explain: __________________________ __ 

Signature 



oo! Maps: ~irections to 2131 So ••• h Street, Wilmington, NC 28401-7407 http://maps.yahoo.com/py/ddRcsults .... s=Get+Directions&reto= 1 &printonly= 1 

,; 
•·' 
F 

of! 
.. . . . .. ,. ·: 

~:aoor. Get~~i!!ff--___ . ____ ___;__• __ -----:-_ ,-_. __ 
Yahoo! Maps . ; 

Back to Pirectjons 

Directions Miles 

1. Start on GREENFIELD ST 0.6 t 
2. Tum Right on S 16TH ST 0.6 r 
3. Continue on S 17TH ST 0.3 t 
4. Make a U-Tum on S 17TH ST 0.1 Jl 
Distance: 1.6 miles Approximate Travel Time: 5 mins 

When using any driving directions or map, it's a good idea to do a reality check and make sure the road still 
exists, watch out for construction, and follow all traffic safety precautions. This is only to be- used as an aid 
in planning. 

Copyright© 2003 Yahoo! Inc. All rights reserved. 
Privacy Policy- Terms of Service- Yahoo' Maps Terms of Use-~- Ad Feedback 

3/3/03 4:11PM 
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HAZARDOUS SUBSTANCE INFORMATION FORM 

Chemical Name: Pentachlorophenol 

I. PHYSICAL/CHEMICAL PROPERTIES 

Chemical Formula ~c~6~c_1~s~o~H~----------------~~ 

Natural Physical State at 25°C ~s~o~l~j~d~----------= 

Vapor Pressure --~N~A~---= mm Hg at 20°C 

Melting Point _.J~9~0---=°F/c~ Boiling Point ~3~J~o~~-=°F/c~ 

Flash Point (open or closed cup) ~N~A~------=°C/°F 

Solubility - H2 0 0 J% at ?7°F 

Other djJute alkali. alcohoJ. ether. benzene 

Reference 

Physical Features: (odor, color, etc.) white to Jight brown solid beads 

II. TOXICOLOGICAL DATA 

skin skin 

Standards: ~/m3 (3} TLV 0 5rog/m3 (4) PEL 150 mg/m3 (2) IDLH 

Routes of Exposure: Inhalation Ingestion. Skin/Eye contact 

Acute/Chronic Symptoms: Dust or vapor i~ritates skin and mucous memhranes 

caus ing_cQlL~g,;...~_I.~..n~g;;;e.ws.J.t .... j~o""n'--'-c"'a"'u""su:e;..;:s,__..lu.o"s,.s"--~o.l.f~a"'pj,.l.pj,.I.,S:;e.J,t~i...~.t...s;:e~.__.~r_,.e:o.os""p,.~..l~· ri.JaQ..t~o~.U...ryj: 

difficulties. drowsiness. sweating. coma. death 

First Aid: Inhalation· fresh air. a~tifical respiration; Ingestion· get 

medica] attentjon· Skin contact· soap and water wash; Eye contact· flush 
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Chemical-Name-: Pentachlorophenol--

III. HAZARDOUS CHARACTERISTICS 

A. Combustibility Yes--= No~ 

Toxic by-products generates toxic 

• 

and jrritating vapors 

B. Flammability LEL ----= UEL -----= 

C. Reactivity Hazard no reaction with common materials 

D. Corrosivity Hazard yes/no 

Neutralizing agent: 

E. Radioactive Hazard 

Background yes/no 

Alpha particles yes/no 

Beta particles yes/no 

Gamma radiation yes/no 

IV. REFERENCES 

pH: 

Exposure Rate 

1 The Condensed Chemical Dictionary. 11th Edition. 1987 

2 Chemical Hazard Response Information System DOT, 1985 · 

3 Threshold Limit Values and Biological Exposu~e Indices 

for 1999. ACGIH 

4 29 CFR 1910 1000 

.. ,.~· -·-· ~-·~--

Reference 

.. 
;-,: 
!,' 

,-.
.-

·:·.· 
. ·:.· 

... : 
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HAZARDOUS SUBSTANCE INFORMATION FORM 

Chemical.Name: ~P+y.r~e~n~e ____________________ __ 

I. PHYSICAL/CHEMICAL PROPERTIES 

Chemical Formula .C16_H10, ___ = 

Natural Physical State at 25°C ~s~o~l~i~d~------=~ 

Vapor Pressure 

Melting Point 156°F/°C-Boiling Point 404°F/°C 

Flash Point (open or closed cup) °C/°F 

Reference 
1,2 

1,2 

1.2 

Solubility - H20 insoluble 1.2 

Other partially soluble in organic solvents 1.2 

Physical Features: (odor, color, etc.) Colorless 
solid (impurities give a yellow color) (1.2) 

II. TOXICOLOGICAL DATA 

Standards: no data TLV no data PEL no data IDLH 

Routes of Exposure: Inhalation, Ingestion. Skin 
absrobtion. Eye contact 

Acute/Chronic Symptoms: Pyrene is carcinogenic. absorbed 
through the skin, and a skin irritant (3) 

First Aid: Inhalation: artificial respiration: Ingestion: 
get medical attention immediately; Eye contact: irrigate 

immediately; Skin contact: soap and water wash 
immediately. 

. - ' 
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Chemical Name: Pyrene 

III. HAZARDOUS CHARACTERISTICS Reference 
A. Combustibility Yes -= No --= 
Toxic by-products Wben heated to combustion, pyrene 

emits acrid smoke and fumes 
B. Flammability LEL UEL ---= 

c. 
D. 

Reactivity·Hazard 
Corrosivity Hazard yes/no pH: 

Neutralizing agent: 

E. Radioactive Hazard 
Background yes/no 
Alpha particles yes/no 
Beta particles yes/no 
Gamma radiation yes/no 

IV. REFERENCES 

Exposure Rate 

1. The Merck Index. 11th Edition, 1989. 

2. The Condensed Chemical Dictionary, Hawley, 11th, 

Edition. 1987. 

3. CAMEO computer data base developed by EPA and NOAA, 
1986. 

---· --... ·-
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HAZARDOUS SUBSTANCE INFORMATION FORM 

Chemical Name: ~B~e~n~z~ouf~a~l~p~y~r~e~n~e~----------~--------------~ 

I. PHYSICAL/CHEMICAL PROPERTIES 

Chemical Formula ~c~2~o~H~1M2 ________ -= 
Reference 

1,2 
Natural Physical State at 25°C solid 1,2 
Vapor Pressure mm Hg at 20°C 
Melting Point 179 °F/°C Boiling Point 310-312 °F/°C 1,2,3 
Flash Point (open or closed cup) nonflammable°C/°F 
Solubility - H20 insoluble in water 1,2,3 
Other Slightly soluble in alcohol and 1,2 
methanol, slightly soluble in benzene, toluene, xylene. 

Physical Features; (odor, color, etc.) Yellowish crystals with a 
faint aromatic odor (1,2,3) 

II. TOXICOLOGICAL DATA 
Standards: 

PEL 0.2 mg/m3 (5) suspected human carcinogen (4) 

no data IDLH 

Routes of Exposure: Ingestion. Inhalation, Skin/Eye contact 

Acute/Chronic Symptoms: Irritation of lungs and skin, 
bronchitis. coughing. breathing difficulty. Long-term exposure 
may affect lungs. kidneys, skin. urinary tract. reproductive 

First Aid: Inhalation: artificial respiration; Ingestion: get 
medical attention immediately; Eye contact: irrigate 
immediately; Skin contact: soap and water wash immediately. 

.. 
~ 
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Chemical Name: Benzo[a]pyrene 

III. HAZARDOUS CHARACTERISTICS 
Reference 

A. Combustibility Yes ---= No~ 
Toxic by-products this is a product 

B. 

c. 

D. 

of incomplete combustion 

Flammability LEL ---= UEL ---= 

Reactivity Hazard Incompatible with strong 
oxidizers 

Corrosivity Hazard yes/no pH: 

Neutralizing agent: 

3 
2 

E. Radioactive Hazard Exposure Rate 
Background 

Alpha particles 
Beta particles 
Gamma radiation 

IV. REFERENCES 

yes/no 
yes/no 
yes/no
yes/no 

1. The Merck Index. 11th Edition. 1989. 
2. The Condensed Chemical Dictionary. Hawley. 11th. 

Edition. 1987. 
3. Chemical Safety Data Guide. The Bureau of National 

Affairs. 1985. 
4. Threshold Limit Values and Biological Exposure Indices 

for 1999 ACGIH 
· 5. 29 CFR 1910.1000 

.. . ' .. 
·.· 

:·· 
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HAZARDOUS SUBSTANCE INFORMATION FORM 

Chemical Name: Chromium (VI) . insoluble salts 

I~ PHYSICAL/CHEMICAL PROPERTIES 

Reference 

Chemical Formula varies with comp~o~u~n~dL-----~= 

Natural Physical State at 25°C solid 

Vapor Pressure N/A 

Melting Point -------=°F/°C Boiling Point 

Flash Point (open or closed cup) 

Solubility - H20 not soluble in water 

Other 

Physical Features: (odor, color, etc.) Properties vary 
depending upon specific compound. Compounds include: zinc 
chromate. lead chromate. calcium chromate, etc. 

II. TOXICOLOGICAL DATA 

1 

1 

1 

Standards: 0.01 mg/m3 (2)TLV o.smg/m3 l4lPEL 500 mg/m3 {3) IDLH 

Routes of Exposure: Inhalation and ingestion 

Acute/Chronic Symptoms: Chronic: fibrosis of the lung and 
~idemiological studies have shown increased incidence of lung 
cancer among workers in the manufacture of chrome pigments 

First Aid: Inhalation: artificial respiration; Ingestion: get 
medical attention immediately: Eye contact: irrigate 
immediately; Skin contact: soap and water wash immediately 
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Chemical Name: Chromium (VI} . insoluble salts 

III. HAZARDOUS CHARACTERISTICS Reference 

A. Combustibility Yes -
Toxic by-products 

B. Flammability LEL N/A UEL ------= 

c. Reactivity Hazard strong oxidizers 

D. Corrosivity Hazard yes/no pH: 

Neutralizing agent: 

IV. 

E. Radioactive Hazard 
Background 
Alpha particles 
Beta part;icles 
Gamma radiation 

REFERENCES 

yes/no 
yes/no 
yes/no 
yes/no 

Exposure Rate 

1. The Merck Index. 11th Edition. 1989. 
2. Threshold Limit Values and Biological Exposure Indices 

for 1999 ACGIH 
3. Pocket Giude to Chemical Hazards. NIOSH. 1990 
4. 29 CFR 1910.1000 

•. 

·: 

.; 
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HAZARDOUS SUBSTANCE INFORMATION FORM 

Chemical Name: 

I. PHYSICAL/CHEMICAL PROPERTIES 

Reference 

Chemical Formula --~~------------------------= 
Natural Physical State at 25oC ws~o.l.i~d-----------= 

Vapor Pressure N A. rom Hg at 20°C 

Melting Point 1063 °F/a~ Boiling Point 

Flash Point (open or closed cup) NA 

Solubility - H20 ~·35%, CuCl· 0.006% 

Other Dissolves ieadjJy in nitrjc and hot 

• 

sulfuric acids; jn hydrochloric and dj lute sulfuric acids 

slowly, but only wben exposed to the atmosphere 

Physical Features: (odor, color, etc.) 

reddish color (2). 

Solid with a distinctive 

II. TOXICOLOGICAL DATA 

Standards: 1 mg/m3 C3l TLV 1 mg/m3 (4 l PEL NA (1) IDLH 

Routes of Exposure: Inhalation. Ingestion. Skin Contact. Eye Contact 

Acute/Chronic Symptoms: Irritation of mucous mPmbranes and throat. 

nasa1 pe~~o~ation, eye irrjtation. meta1 taste dermititjs 

First Aid: Inhalation· artificial ~espj~ation; Ingestion: ~ 

medical attention immediately; Eye contact· jrrigate immedjately; 

Skin contact· soap and water wash immediately 
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Chemical Name: Copper 

III. HAZARDOUS CHARACTERISTICS 

A. Combustibility Yes ~ 

Toxic by-products 

•• 

No - as powder 

B. Flammability LEL UEL _____ = 

C. Reactivity Hazard Oxidizers. alkalis. sodium azide. 

acetylene 

D. Corrosivity Hazard yes/no 

Neutralizing agent: 

, . 
E. Radioactive Hazard· 

Background yes/no 

Alpha particles yes/no 

Beta particles yes/no 

Gamma radiation yes/no 

IV. REFERENCES 

pH: 

Exposure Rate 

(1) Pocket Guide to Chemical Hazards. NIOSH, 1994 

{2) The Condensed Chemical Dictionary, Sax, 11th 

Edition, 1987 

{3) Threshold Limit Values and Bjological Exposure 

Indices for 1999 ACGIH 

(A ) 2 9 CFR 1910 1 0 0 0 

Reference • ,, 

:·. 

.. .· 

~-..... 

:·:. 
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HAZARDOUS SUBSTANCE INFORMATION FORM 

Chemical Name: Arsenic 

I. PHYSICAL/CHEMICAL PROPERTIES 

Reference 

Chemical Formula As 

Natural Physical State at 25°C metal 

Vapor Pressure ____ mm Hg at 20°C 

Melting Poi~t ___ °F/°C Boiling Point 

Flash Point (open or closed cup) ___ °C/°F 

Solubility - H20 insoluble 

Other ---------------------------

Physical Features: (odor, color, etc.) 
metallic (1) 

II. TOXICOLOGICAL DATA 

grey. 

Standards: 0.01 mg/m3(3) TLV 
100 mg/m3 (2) IDLH 

0.5 mg/m3 (4) PEL 

Routes of Exposure: Inhalation. skin and or eye 
absorption. Ingestion (2) 

1 

1 

Acute/Chronic Symptoms: Acute: ingestion-irritation of 
G.I. tract. vomiting diarrhea which can produce shock 
leading to death: Chronic: exfoliation and pigmentation 
of skin. herpes. polyneuritis. altered hematopoiesis. 
~generation of liver and kidneys (1). 

First Aid: Inhalation: artificial respiration: Ingestion: 
get medical attention immediately: Eye contact: irrigake 
immediately; Skin contact: soap and water wash immediately 



i . .. 
~ 

• •• 
Chemical Name: Arsenic· 

III. .HAZARDOUS CHARACTERISTICS Reference 

A. Combustibility Yes No _x__ 2 

. . 
Toxic by-products 

B. Flammability LEL none UEL none 2 

c. Reactivity Hazard 

D. Corrosivity Hazard yes/no pH: 

Neutralizing agent: 

E. Radioactive Hazard Exposure Rate 

Background yes/no 

Alpha particles yes/no 

Beta particles yes/no 

Gamma radiation yes/no 

IV. REFERENCES 

1. The Merck Index. 11th Edition. 1989. 

3. Threshold Limit Values and Biological Exposure 

Indices for 1999 ACGIH 

4. 29 CFR 1910.1000 

•. 

::· .. 
i·: 
-··-

· .. 
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• Exhibit 4 • Secti.oo No. 4 • 0 
Re\risi.oo No. 7 
Date: 8-11-DO 
Page 2 of-2 

comuc::are 
NET W 0 R K, IN C •. 

WORKERS' COMPENSATION MEDICAL .AUTHORIZATION 
I ~arne ofEmployee/Patient: Last First 

I Date ofiniurv: I Social Securitv Number: 

I Name ofEmployer/Company: STATE OF NORTH C.A.ROLINA 

Employer Authorization: Doctor To Be Seen: 

E:nplover: 

F ~- nl ov=-=- · _ .• l '"--· 

?h·-.·s1C12n: 

Complete this form, and give it to the injured employee before a doctor is seen. 

Show this fom1 to th~ doctor. 

When a refe:-;al is ne::essa.ry- use CompCare Physicians and call 1-800-366-1511, to let 
the state agen::y clairns rej:lresentative know that the patient is being refe:red. 

)ENTI BILL DIREC1L Y TO KEY RISK MANAGEMENT SERVICES, INC. 

-

-- ·:c- ,_.-~;:J' 

';. .. 
;;,;.:..--

-. ":l::".c.-. 
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NORTH CAROLINA A 
DEPARTMENT OF ENVIR~ AND NATURAL REsOURCES 
DMSION OF\YASTE MANAGEMENT . 

MICHAEL F. EASLEY, GoVERNOR 
WILLIAM G. ROSS, JR., SECRETARY 
DEXTER R. MATTHEWS, DIRECI'OR 

Mr. Gregory B. Kuntz, P. G. 
Associate 
Schnabel Engineering Associates, Inc. 
I 04 Corporate Boulevard, Suite 4I 0 
W. Columbia, South Carolina29I69 

January 29, 2003 

Re: Proposed Additional DNAPL and Groundwater Delineation 
Southern Wood Piedmont Site 
Wiliningto11; New Hanover County, NC 
NCD 058 5I7 467 

Dear Mr. Kuntz, 

I have reviewed Schnabel Engineering Associates' January 2I, 2003 proposal for Additional 
DNAPL and Groundwater Delineation at the above-referenced site. This proposal is based on the 
Superfund Section's review and comment on Schnabel .Engineering's October 30, 200I Supplemental 
Remedial Investigation Report, and on subsequent communications between the Section and Schnabel 
Engineering. 

The proposed additional investigation consists of the following activities: 

I) Installation and sampling of additional surficial, intermediate and bedrock 
groundwater monitoring wdis on and adjacent to the SWP property. In combination 
with re-sampling of selected existing wells, these activities are anticipated to 
characterize and delineate the aqueous contmnination in each aquifer, and further 
establish ambient groundwater conditions. 

2) Continuous direct-push exploration of the site's intermediate sandy aquifer, c8sing 
and grouting the overlying surficial aquifer at each exploration. These activities will 
further characterize the topography of the intermediate aquifer's basal clay layer, 
delineate existing aeosote DNAPL and help predict future DNAPL migration within 
the aquifer. 

The Superfund Section concurs with Schnabel's proposed location and design of additional 
groundwater and DNAPL monitoring wells, and with the proposed locations of (surface-cased) 
direct-push explorations within the intermediate sandy aquifer. The Section also concurs with 
proposed additional sample locations, procedures and analyses. 

1646 MAIL SERVICE CENTER, RALEIGH, NoRm CAROLINA 27699-1646 
401 OBERLIN ROAD, SUITE 150, RALEIGII, NC .27605 

PIIONE: 919-733-2801 \FAX: 919-733-4811 
AN EQUAL Ol'POJmJNtJY/AmltMA.llVE AcnON EMPLOYER- SO% Rl:cYCLEDilO% POST-CONSUMER PAPER 

~·· ·.--.. -- •1~.·~··· .. ,.;o· .............. - ··~-··· ·- ~--·--···.-- - --- ••• 
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Mr. Kuntz 
January 29, 2003 
Page2 

• • 
· The direct-push explorations are intended, in part, to confirm the continuity of a topographic 

"ridge" within the clay base of the intermediate sand aquifer. This ridge was identified by Schnabel 
Engineering from analysis of existing subsurface exploration data. It appears to cross beneath the site 
at locations south and west of known DNAPL locations in the intermediate aquifer. If confirmed, 
the ridge would be expected to prevent southward and westward migration of the intermediate 
DNAPL, ruling out the need to install additio~ DNAPL monitoring wells in these directions. It 
should be noted, however, that detection of discontinuity(ies) in the clay ridge could necessitate 
additional future exploration and well installation, beyond the scope Qfthe current proposal. 

Schnabel Engineering has scheduled field work for this phase of the SRI to begin during the 
. week ofMarch 17, 2003. If circumstances necessitate a delay or rescheduling of field activities, or 
if you have any questions; please contact me at (919) 733-2801, Ext. 280. 

cc: William B Arrants, Southern Wood Piedmont Co. 
H. Layton Bedsole, NC Ports Authority 
James Bateson, NC Superfund Section 

Sincerely, 

~ 
Stuart F. Parker 
Hydrogeologist 
NC Superfund Section 

.· 
~-.. 
~: 
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Memorandum: 

To: 

From: 

RE: 

• 
Stuart Parker 
Hydrogeologist 

January 27, 2003 

Site Assessment and Remediation Branch 

Hanna Assefa 
Environmental Toxicologist 
Inactive Hazardous Sites Branch 

Southern Wood Piedmont 
Human Health and Ecological Risk Assessment 

I have reviewed the response to my review comments for the October 2001 Human Health and 
Ecological Risk Assessment by AMEC Earth and EnviroiUl)ental. The following are my comments to the 

.. ._• I 

responses. · · ~ 

Human Health Risk Assessment 

Response 3: Explain why these samples were chosen. 

Response 8: Calculate site specific RBC's using 1E-06 target risk for all class A,B,C carcinogens.· 

Response 9: North Carolina Surface Water Standards have to be met. 

Response 10: USEP A does provide a methodology to evaluate the inhalation of particulates for the 
construction worker scenario in the March 2001, Supplemental Guidance for Developing 
Soil Screening Levels for Superfund Sites. Why is the approach you have taken more 
appropriate for this site? If you consider it more appropriate then address the following: 

1. Provide references for using the PM1 0 value to calculate acceptable 
concentrations in the inhalation of particulates pathway. 

2. It appears that the PM1 0 value chosen for the construction worker would be 
higher than for a utility worker. 

3. The exposure factors tables for the construction worker scenario shows an 
inhalation rate of 1.6 m3/hr it is not clear where this has been incorporated in the 
soil HBCL. 

4. It is also not clear what the 1 hour stands for in the soil HBCL calculation. Please 
clarify both the write up of the inhalation exposure pathway for both the utility 
worker and construction worker. 

5. Make appropriate changes to the exposure pssumption tables. 



• • 
Response 14: The 1995 baseline human health risk assessment was not based on the same data set as 

the Supplemental Human Health Risk Evaluation. Some of the exposure pathways were 
not the same. The advantages of a forward risk calculation are that it provides a total risk · 
estimate based on an reasonable maximum exposure ( RME). Remediation goals would 
only be calculated for those chemicals that cause the total risk to exceed acceptable levels. 

Ecological Risk Assessment 

Response 7: Some chemicals bioaccumulate in fish more than in insects because they store in muscle 
and fat. However, insects tend to be much more closer to the contaminated sediment and 
could potentially have high levels of contaminants. If the COPEC's at the site likely 
accumulate more in fish than in insects please explain in the writeup and provide 
references. Otherwise evaluate insectivorous birds as a measurement endpoint. Why 
would fish eating birds be more important than insect eating birds? 



I response to RTCs • Subject: response to RTCs 
Date: Tue, 7 Jan 2003 12:24:49 -0500 

From: "Sandy Mort" <sandy.mort@ncmail.net> 
To: "Stuart Parker" <Stuart.Parker@ncmail.net> 

see attached. signed copy is in transit. sorry it took so long. 
s 
Sandy Mort, Environmental Biologist 
sandy.mort@ncmail.net 

t: (919) 733-2136 x242 
f: (919) 733-9959 

Location: 
Aquatic Toxicology Unit 
Environmental Sciences Branch/DWQ 
440 I Reedy Creek Road 
Raleigh, NC 27607 

Mail: 
ESB/DWQ 
MSC I621 
Raleigh, NC 27699-I621 

Name: SedmtToxRTC 0103.doc 

I 

[JSedmtToxRTC 0103.doc Type: Microsoft WordDocument (application/msword) 
Encoding: base64 

I of I 3/24/03 5:58PM 
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MEMORANDUM 

To: Stuart Parker 

Division of Water Quality 
- Aquatic Toxicology Unit 

January 6, 2003 

Superfund Section, DWM 

Through: Matt Matthews '(Off' 
Supervisor, Aquatic Toxicology Unit, DWQ 

From: Sandy Mort 9f}t 

• 

Environmental Biologist, Aquatic Toxicology Unit, DWQ 

jAN - 8 2003 

Subject: Review of response to comments, Southern Wood Piedmont (Wilmington) 
sediment toxicity report 

ATU has reviewed the response to comments for the Southern Wood Piedmont remedial 
investigation sediment toxicity report. ATU recommends that the final report include 
descriptions of deviations from US EPA sediment toxicity procedures as specified in the 
most recent manual. (It is also recommended that for future work, deviations from USEPA 
protocols be specified and reviewed prior to initiation of the testing to insure compliance 
with standardized methods and suitability of any modifications to maintain sample and test 
integrity.) Brief explanation of the basis for the deviations should also be included. Any 
modifications that may impact test sensitivity or precision should be discussed in detail. 
Specific recommendations include: 

1. Include a description of sample collection and storage methods (depth of collection, 
equipment, number of sub-samples per composite, compositing procedures, 
temperature of storage). 

2. Discuss the reduced number of replicates employed in the test relative to the 
number recommended by USEPA, and the potential impact on test sensitivity. 

3. It was not clear if water renewals or slow introduction techniques were employed for 
this data set. If water renewal/introduction were used, describe the technique 
employed. If not used, provide a brief discussion to support this decision along with 
any other associated modifications or manipulations to maintain system viability. 
Discuss the use of aeration. 

4. Specify the water type (preparation) used for overlying water in the test. Is this the 
same water used for reference toxicity tests? 

5. Specify the method used to determine the growth dry weight endpoint 
(temperatures, drying time, data averaging). 

6. Provide a reference toxicant cusum chart with re-calculation of control limits with 
each successive data point, as described by USEPA. Also, include the cusum chart 
for the previous reference toxicant (last 20 data points, control limits re-calculated 
with each data point) due to the recent change in toxicants and small number of 
data points with the current toxicant. Indicate any certifications the laboratory 
maintains for toxicity testing. 

Environmental Sciences Branch Water Quality Section 
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NORTH CAROLINA A 
DEPARTMENT OF ENVIR~Nf AND NATURAL RESOURCES 
DIVISION OF WASTE MANAGEMENT 

MICHAEL F. EAsLEY, GoVERNOR 
WILLIAM G. Ross, JR., SECRETARY 
DEXTER R. MATTHEWS, DIRECTOR 

Mr. Gregory B. Kuntz, P. G., Associate 
Schnabel Engineering Associates, Inc. 
104 Corporate Boulevard, Suite 410 
W. Columbia, South Carolina 29169 

Dear Mr Kuntz, 

December 4, 2002 

bue to scheduling conflicts, the NC Superfund Section will require additional time to evaluate 
your respcinse to our comments on the HERA, ERA and Ecotoxicity Study. However, continuation 
of RI field activities is not contingent upon these evaluations. The NC Superfund Section has 
reviewed Sclmabel Engineering and SWP. 's responses to my comments on the SRI, and it is evident 
that we are in agreement on the majority of issues and findings. See the comments below, followed 
by a summary oflocations where groundwater issues remain: 

Response 8D: Vertical transport of aqueous DNAPL constituents is not density-driven in the same 
way as is the migration ofDNAPL or emulsion. 

Responses 8; 14: The bedrock well at Greenfield Lake is relevant in that it is artesian and contains 
no identified P AH. However, chlorinated solvents are not site contaminants and therefore do not 
represent ambience of the same. 

Response 19- The CW-1 borehole was drilled more than 20 years ago, and MW-11A, MW-14A and 
MW-20A were logged during the early 1990s. Sheen and odor were reported during drilling of 
MW-11B. However detection of thickening DNAPL in this well during the late 1990s indicates that 
migration continues within the intermediate aquifer. Recent groundwater sampling detected similar 
naphthalene concentrations in MW-11A and MW-14A Based on this and on the preliminary clay 
surface contour map, we suspect that DNAPL has already migrated beneath MW-14 and/or CW-1, 

, or will do so in the near future. 

For the intermediate aquifer, even direct-push exploration requires that casing be grouted through 
the surficial aquifer. This is advantageous in that DNAPL monitoring well locations may be 
determined in the field, once clay elevations and DNAPL conditions are characterized at multiple 
exploration locations. However, such an investigation would become prohibitively expensive if 
perfonned on the same scale as in the shallow aquifer. It is anticipated that SWP will wish to target 
such explorations to delineat.e the intennediate DNAPL cost-effectively. A transverse section across 
the clay surface ''valley", north ofMW-11A and CW-1, is one obvious option. 

1646 MAIL SERVICE CENTER, RALEIGH, NORm CAROLINA 27699-1646 
401 OBERLIN RoAD, SUITE 150, RALEIGH, NC 27605 

PHONE: 919-733-2801 \FAX: 919-733-4811 
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Mr. Kuntz 
December 4, 2002 
Page2 

• • 
The clay surface "ridge" .to the south·ofthe covered ditch area is inferred by interpolation between 
boreholes. Therefore, the DNAPL has not been delineated in this direction. However, the proposed 
exploration between MW-25 and MW-30 (subject to the descnbed access limitations) hopefully could 
corroborate both continuity of the clay "ridge" and the absence ofDNAPL in this area. 

Areas for potential further exploration: 
• indicates area discussed by Schnabel Engineering and SWP; 
• indicates additional candidate for further exploration . 

.. 
Surficial aquifer DNAPL: 

Characterized and delineated. 

·. Surficial Aquifer Groundwater: 

• 
• 
• 

South side of Greenfield Creek (opposite MW-34) . 
Optimist Park north ofMW-37 . 

"Elbow" of Greenfield Creek opposite Chevron (SPA side) . 

(Resample MW-37 and MW-40 to determine whether semi-volatiles are actually present.) 

Intermediate Aquifer PNAPL (screened to top of clay): 

• 
• 
• 
• 
• 

GP-29/GP-41 area . 
South of Covered Ditch area . 
CW-1 area . 

MW-22 area (waterfront) . 
Northwest ofCW-1/east ofCW-2 . 

Intermediate Aquifer Clay Surface Topography: 

• 
• 

"Ridge" south of Covered Ditch area . 
"Valley" north ofCW-1 . 

. ·-· -~ .. --.• • ~- • I. • .---·.-· ·• . --- • •. 
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Mr. Kuntz 
December 4, 2002 
Page 3 

• • 
Inteonediate Aquifer Groundwater (screened to top of clay) : 

• South side of Greenfield Creek (opposite MW-35). 
• South of Covered Ditch area /Northeast ofMW-30. 
• Optimist Park north ofMW-38 . 
• Northwest ofCW-1 and east ofCW-2. 

• "Elbow" of Greenfield Creek, opposite Chevron (SPA side) 

(Resample MW-38 and MW-41) 

Bedrock Aquifer: 

• South of Covered Ditch area I northeast ofMW-30. 
• CW-1 area (or to northwest, ifDNAPL has migrated beneath CW-1. 
• MW-24 area (Southwest central). 

• MW-22 area (waterfront). 
• "Elbow" of Greenfield Creek (SPA side) 

SWP is directed to submit, within 45 days, a summary proposal for additional explorations 
to delineate aqueous and DNAPL contamination at the site. Please include locations, depths and 
screen settings of wells, and the purpose for each exploration, or rationale for its omission. Also 
please include a preliminary schedule for these field activities. If you have any questions, or require 
additional time to schedule this task, please contact me at (919) 733-2801 Ex't. 280. 

cc: William B Arrants, Southern Wood Piedmont Co. 
James Bateson, NC Superfund Section 
H . Layton Bedsole, NC Ports Authority 

...... - .... .... . . -_.--

Sincerely, 

fr7 
Stuart F. Parker, Hydrogeologist 
NC Superfund Section 

J .. 
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Comments on the Supplemental Remedial Investig. 

Subject: Comments on the Supplemental Remedial Investigation 
Date: Mon, 14 Oct 2002 11:25:40-0400 

From: Layton_Bedsole@ncports.com ' 
To: stuart.parker@ncmail.net, gkuntz@schnabel-eng.com 

• 
CC: William.Arrants@rayonier.com, Jerrel_Freeman@ncports.com, Erik_Stromberg@ncports.com 

1 of 1 

The North Carolina state Ports Authority (NCSPA) appreciates the efforts by 
all parties to define and ultimately remediate the free product, soil, 
sediment and groundwater impacts resulting from the former southern Wood 
Piedmont (SWP) wood treatment operations on Port of Wilmington property. 
The NCSPA offers the following comments on the Supplemental Remedial 
Investigation (SRI) document. 

Page 30, Workplan Variances, 1st partial pp.: 
SWP, please provide a drawing depicting the locations and 
dimensions of all remaining buried plumbing & tanks. 

Soil & Sediment Remediation Goals: 
The NCSPA is very concerned with the potential use of extensive 
passive soil remedial approaches. If NCDENR accepts large areas 
for passive soil remediation, then in the future, the Port will 
be facing substantial expenditures for the safe handling and 
disposal of contaminated soils during preliminary site clearing 
including cut & fill activities. 
The extent and location of the potential passive soil 
remediation areas need considerable discussion between NCDENR, 
SWP & the NCSPA. 

Future Site Construction: 
The NCSPA would like to initiate early discussions with NCDENR 
& SWP regarding future construction techniques that will be 
available to the NCSPA resulting from any remedial design and 
implementation. 

10/14/02 11:24 AM 
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$Schnabel Engineering Associates, Inc. 

Mr. Stuart F. Parker 
Inactive Hazardous Sites Branch 
Superfund Section 

October 9, 2002 

NC Dept. of Environment and Natural Resources 
1646 Mail Service Center 
Raleigh, orth Carolina 27699-1646 

Re: Response to Comments on October 2001 
Supplemental Remedial Investigation Report 
Southern Wood Piedmont Site 
NCD 058 517 467 
Wilmington, New Hanover County, NC 

Dear Mr. Parker; 

104 Corporate Blvd., Suite 420 
W. Columbia, SC 29169 

Phone (803) 796-6240 
Fax (803) 796-6250 
www.schnabel-eng.com 

Schnabel Engineering Associates, Inc. (Schnabel) on behalf of Southem Wood Piedmont 
Company (SWP) is pleased to respond to the Notih Carolina Department of Environment 
and Natural Resources (NCDENR) review and comments on the October 2001 
Supplemental Remedial Investigation (SRI) and Human Health and Ecological Risk 
Assessment reports for the site located in Wilmington, ew Hanover County, North 
Carolina. Our response to the CDENR August 6, 2002 comment letter is presented in 
four separate sections including: 1) response to SRI conunents, 2) response to Human 
Health Risk Assessment comments, 3) response to Baseline Ecological Risk Assessment 
comments, and 4) response to Sediment Ecotoxicity Testing comments. Comments 
specific to the SRI were received in the August 6, 2002 letter from NCDENR and a 
follow-up electronic mail (e-mail) from Stuart Parker on September 4, 2002. In each 
section the conunent by NCDENR is presented and followed by SWP 's response to the 

CDENR comment. 

SECTION 1 - RESPONSE TO COMMENTS ON SRI 

Comment #1. Executive Summary, P. ES-3 : Conections 
throughout report>. Each medium. 

Stri2.ed Bass <note 

Response #1: Stripped Bass will be spelled Striped Bass throughout the report. 
Media will be changed to medium throughout the report. 

Comment #2. Section 1.0, P. 2: Document that monitoring well data from Chevron are 
from the surficial aquifer. Are any data available that might help delineate contamination 
in the intermediate or limestone aquifers beneath Chevron? 

Alpharetta, GA • Baltimore, MD • Blacksburg, VA • Charlotte, NC • Charlottesville, VA • Columbia, SC • Gaithersburg, MD 
Glen Allen, VA • Greensboro, NC • Hampton, VA • Leesburg, VA • New Brunswick, NJ • Richmond, VA • West Chester, PA 

--- - ---

·--, 



Response to Commits on October 2001 SRI 
Southern Wood Piedmont, Wilmington, NC Site 

Page 2 of31 

Response #2. The monitoring well data at the Chevron facility can be documented 
as being in the surficial aquifer by noting that the well depths listed in Table 1 of the 
SRI for the Chevron wells correspond with the well depths for the surficial aquifer 
wells located on site. To our knowledge no data is available that would help 
delineate potential contamination in the intermediate or limestone aquifers beneath 
Chevron. Site reconnaissance and document reviews did not locate any additional 
wells at Chevron, other than the wells that were monitored during the SRI. 

Comment #3. Section 5.6.1, P. 3: This is just after low tide, then, and flow reversal is 
just beginning? Refer to Figure 5. 

Response #3. The first set of water level measurements collected to evaluate tidal 
influence on each aquifer was timed to begin at low tide. It took approximately one 
hour to measure all the water levels on site, at Hess, and at VOP AK. The staff 
gauges were the last measurements to be collected after each round of groundwater 
measurement and therefore represent flow conditions in the river at approximately 
one hour after low tide. The staff gauge measurements in the river indicated that 
the river level is just beginning to increase from dead low tide. 

Comment #4. Section 13.0, P. 10: Superfund Section concurs that Chevron SVOCs 
apparently are upgradient from this contaminated Greenfield Creek sediment location. 
However, need to document that this is the surficial aquifer. 

Response #4. Please refer to Comment 2 above. 

Comment #5. Section 22.1, P. 28: No narrative on soil dioxin/furan PRG exceedences. 

Response #5. The PRG exceedences for dioxins/furans in soil are shown on p.27 of 
the SRI text, Table 5-5 for surface soil and Table 5-10 for subsurface soil. They are 
also shown on Figures 17 and 19. A narrative will be included in the SRI text 
stating that the PRGs for 1234678-HpCDD, OCDD, and 1234678-HpCDF and the 
2378-TCDD TEQ were exceeded in surface soil at the landfarm and production 
areas. The TEQ was also exceeded in surface soil adjacent to Greenfield Creek near 
MW-34, although none of the individual congeners exceeded their respective PRGs 
at this location. No PRGs for dioxins/furans were exceeded in the subsurface soil 
samples. 

Comment# 6. Section 32.1.1, P. 34: Sampling to date has not detected dioxin/furan 
PRG exceedences in soils outside the landfarm amlproduction areas. However, higher
resolution sampling of surface soils would be required as part of Remedial Design, in 
order to delineate the areal extent ofPRG exceedence. 

Response #6. We agree, a greater number of dioxin/furans samples will be 
necessary in the vicinity of the landfarm and the production areas to define the 
extent of dioxin/furan PRG exceedence during remedial design. 
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Comment #7. Section 32.1.2, P. 35: Paragraph 2 indicates that proximity ofDNAPL and 
residual product to groundwater invalidates the vadose zone modeling approach. 
Paragraph 3 recommends that protection-of-groundwater standards therefore be applied 
only to those areas of known groundwater impact, specifically, the landfarm, large 
storage tank, production, and covered ditch areas. However, residual creosote and/or 
DNAPL have been detected outside of these areas, and groundwater contamination is 
even more widespread beneath the site. 

Response #7. SWP is requesting that the "protection-of-groundwater" PRGs for 
soil not be required in areas outside of delineated groundwater plumes (i.e. clean 
groundwater areas). Because the groundwater table is one to two feet below ground 
surface at the site leaching of constituents to the groundwater would be evident by 
the presence of groundwater contamination. It is suggested that the 
presence/absence of groundwater contamination be used, instead of TCLP soil 
analysis or mathematical modeling to demonstrate compliance with "protection-of
groundwater" soil goals for the site. 

The "protection-of-groundwater" PRGs are much more stringent (lower allowable 
concentrations) than the health-based soil PRGs. Dropping the "protection-of
groundwater" PRGs for soil outside the area of groundwater impact would 
significantly reduce the cost of potential soil remediation, while still providing 
adequate protection to the groundwater. 

Residual creosote/DNAPL is defined as being present to the degree that it can be 
visually observed. There are no areas outside the delineated groundwater plume 
that contains visual creosote. There are soil samples that are not stained but contain 
detectable levels of wood-preserving constituents located outside of the delineated 
groundwater plume, however, these areas are not impacting the groundwater (as 
evidenced by no groundwater contamination). 

Comment #8a. Section 32.2.1, P. 36: Groundwater constituent concentrations in these 
off-site wells do not exceed their Practical Quantitation Limits (PQLs) but some 
concentrations do exceed the Method Detection Limits (MDLs), which are the limits 
cited in Figures 21 through 24. 

Response #Sa. It is stated in paragraph 4 of Section 32.2.1 that the off-site 
groundwater impact in the vicinity of Optimist Park has been detected at estimated 
concentrations (J-values) below the PQL. It will be noted in the text that the 
detected concentrations are above the MDL, however, these concentrations between 
the PQL and MDL are estimated concentrations by the laboratory. As included in 
the definition of"J-Values" the estimated value may or may not be reproducible by 
the laboratory. 
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Comment #8b. Because MW-34, MW-35 and MW-36 contain multiple contaminants in 
excess ofMDLs, they do not delineate the extent of contamination. 

Response #Sb. The SRI text states that the extent of contamination in the 
groundwater appears to be in the vicinity ofMW-34, MW-35 and MW-36. It will be 
stated that these wells do not delineate the groundwater extent. 

Comment #8c. At MW-34, concentrations of certain PAH species are similar to MW-29, 
but the two samples also have several P AH species not in common. 

Response #Sc. It will be noted that the concentrations of certain P AH constituents 
in MW-34 and MW-29 are similar, but also several PAH constituents are not in 
common. The presence of uncommon P AH species may suggest the presence of 
multiple sources for groundwater impact in the vicinity ofMW- 29 versus MW-34. 

Comment #8d. Intermediate well groundwater elevations: Greatest variation occurs in 
MW-32, close to Cape Fear River, supporting tidal influence by river. However, MW-35 
is higher than MW-29A throughout tidal cycle. Upward vertical hydraulic gradients exist 
between the lower aquifers and the surficial sand at MWs 34-36. However, this is 
insufficient to demonstrate that Greenfield Creek is a discharge boundary for the lower 
aquifers, especially in the absence of intermediate or bedrock groundwater elevation data 
from Chevron. 

Response #Sd. SWP agrees with the groundwater elevation comments for the 
intermediate aquifer for MW-32, MW-35 and MW-29A. It is also agreed that 
vertical gradients alone are not adequate to demonstrate that Greenfield Creek is a 
discharge boundary for the intermediate and limestone aquifers. Additional wells 
need to be located to the south of Greenfield Creek to evaluate the flow direction in 
the intermediate and limestone aquifer. The nature of the contaminants (i.e. denser 
than water) may also impart control on the horizontal and vertical migration of 
contamination. 

Comment #8e. Intermediate aquifer MW-35 has comparable, or higher, contaminant 
concentrations than MW- 29A. 

Response #Se. Carbazole, chloroform, benzene, ethylbenzene and total xylenes are 
present at higher concentrations in MW-35 than in MW-29A. Othenvise, the 
concentrations of constituents are similar at MW-29A and MW-35 in the 
intermediate aquifer. 

Comment #8£ MW -31, MW -32, and MW -33 are "clean" wells outside the plume. MW-
34, MW-35 and MW-36 are contaminated. MW-34 and MW-35 are demonstrably 
downgradient of sources throughout most or all ofthe tidal cycle. 
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Response #Sf. We agree monitoring wells MW-31, MW-32, and MW-33 are "clean" 
wells and MW-34, MW-35, and MW-36 are impacted. MW-34 and MW-35 are 
downgradient of source areas throughout most ofthe tidal cycles. 

Comment #8g. MW-36 is across gradient for much of the tidal cycle. It has more 
contaminants, and at higher concentrations than MW-35 or MW-29A. 

Response #8g. MW-36 is located in the deep limestone aquifer where groundwater 
flow is southwest to the Cape Fear River. This well is cross gradient to the 
production and covered ditch source areas in the surficial and intermediate 
aquifers. However, MW-36 is potentially downgradient of the leading edge of the 
groundwater plume in the surficial and intermediate aquifers that appear to be 
migrating southeast and south toward the drainage ditch. It is possible that the 
plume that originates from the production and covered ditch area is also migrating 
downward with distance from the source (i.e. constituents denser than water). If the 
lower clay between the intermediate aquifer and the limestone aquifer is missing 
along this migration pathway then no barrier would exist to stop the downward 
vertical migration of constituents. The lower clay appears to pinch-out (become 
absent) between MW-29A and MW-35. Once the constituents reach the limestone 
aquifer they could then be carried with the groundwater flow direction to MW-36. 

An alternate scenario is that the contamination observed in MW-36 is from another 
source. A greater number of P AH species at greater concentrations are present in 
MW-36 then is present in MW-29, MW-29A, MW-34 and MW-35. The 
potentiometric maps through the tidal cycle for the limestone aquifer suggest that 
additional source areas, if they exist, would be located to the northeast or east of 
MW-36. Past sampling results have demonstrated groundwater contamination in 
the artesian well located in Greenfield Lake Park and in MW-391ocated in Optimist 
Park. Groundwater contamination could be migrating south/southwest/west in the 
limestone aquifer beneath the lower clay to its ultimate destination of discharge to 
the Cape Fear River. The hydraulic head in the limestone aquifer well MW-39 is 
more than 3 feet greater than MW-38 in the intermediate aquifer and MW-37 in the 
surficial aquifer. It has also been observed that MW-39 and artesian well A W-1 
flow freely under artesian conditions during past sampling events. The significant 
drop in groundwater elevation from MW-39 to MW-36 in the limestone aquifer and 
the near equal groundwater elevations between MW-35 in the intermediate aquifer 
and MW-36 (limestone aquifer) suggests that the lower clay is absent in the vicinity 
of MW-36, in agreement with the boring observation. 

Comment #8h. Discuss significance ofPAH contamination in MW-41 and MW-42, and 
compare with other bedrock wells. 

Response #8h. The detection of P AH constituents in shallow well MW-40, 
intermediate aquifer well MW-41, and deep aquifer well MW-42 beneath the 
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landfarm during the 2001 sampling event are suspect detections. These wells should 
be resampled before any solid conclusions can be derived. 

The detected P AH constituents are at estimated concentrations between the PQL 
and MDL (J-values) that may or may not be reproducible by the laboratory. Past 
sampling events in 1996 (Black and Veatch) and 1998 (Schnabel) in MW-40, MW-
41, and MW-42 have been non-detect for all PAH constituents, except Anthracene at 
0.002J mg/1 in shallow well MW-40 in 1996. Anthracene was not detected in MW-40 
in 1998 or 2001. However, "J-values" were not reported in 1998. Shallow aquifer 
monitoring wells MW-6, MW-7, MW-8, and MW-9 that are located at the 
boundaries of the landfarm have been non-detect for all P AH constituents for 10 
separate groundwater sampling events, except a single detection of Bis(2-
ethylhexyl)phthalate at 0.00083J mg/1 (below PRG) in MW-8 during the 2001 
sampling event. However, a duplicate sample was collected from MW-8 during the 
2001 sampling event and it was non-detect for all P AH constituents including Bis(2-
ethylhexyl)phthalate. Intermediate aquifer well MW-8A has been non-detect for all 
P AH constituents for all five sampling events completed at this well. 

The landfarm area is upgradient of the source areas on site. The upgradient 
position of MW-41 and MW-42 and the lack of significant contamination in the 
shallow surficial aquifer in MW-40 beneath the landfarm and the shallow wells 
surrounding the landfarm further support that the estimated values for P AH 
constituents are suspect. 

Comment #9a. Section 32.2.2, P. 38: The peat may have been partially excavated during 
historical removal of visually contaminated soil. This is evident south of MW-44 and 
MW-26 (Fig. 25). How does the shallowing of the peat to sea level affect groundwater or 
contaminant migration to the lower drainage ditch, as the upper sand thins to a few feet 
there? 

Response #9a. We agree that the peat was partially excavated during removal of 
visually impacted soil along the eastern end of the covered ditch. The location of the 
area that was over-excavated vertically down into the underlying peat is 260 feet 
east of MW-44 and contains GeoProbe borings GP-22 and GP-64 and monitoring 
wells MW-26 and MW-26A. The -12 feet MSL contour on Figure 25 delineates the 
area of over-excavation vertically into the peat. 

Immediately south of MW-44 and MW-26 the peat rises in elevation to the land 
surface as indicated in GeoProbe borings GP-27, GP-30, GP-33, GP-38 and GP-56. 
The rise in elevation of the peat at this location is a natural rise because this area 
has historically been a wetland area and is still forming peat soils today. The area to 
the north and west of the wetland area (north of MW-26 and MW-44 and west of 
MW-44) contain sands that overly the peat layer to a depth of 12 to 14 feet below 
land surface. 
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The shallowing of the peat south of MW-44 and MW-26 affects contaminant 
migration by acting as a leaky dam/barrier to the southerly flow of groundwater in 
the sandy surficial aquifer. Groundwater in the surficial aquifer migrating from the 
production area and the covered ditch area encounters the rise in the less permeable 
peat barrier and is directed to flow around the west end of the peat barrier in the 
vicinity of MW-44 and MW-24R and along the east end of the peat barrier to the 
drainage ditch near MW-26. A limited amount of groundwater in the surficial 
aquifer most likely flows south leaking through the peat barrier. 

The dissolved contaminants in the surficial aquifer follow the path of groundwater 
flow as described above. No site constituents have been detected in the surface 
water samples collected from the drainage ditch and Greenfield Creek, indicating 
that constituent migration from the shallow groundwater to the surface water is 
limited. 

The DNAPL (free product) migrated from the production area and the covered 
ditch area along the base of the surficial aquifer until it encountered the peat 
barrier south of MW-44. At this point the DNAPL turned east and migrated along 
the front face of the peat barrier to MW-26. The DNAPL pooled on top of the peat 
and against the peat barrier along MW-44 to MW-26. In the area of over
excavation the DNAPL appears to have flowed through the peat near MW-26 and 
into the intermediate aquifer and has begun to pool on top of the lower clay at the 
base of the intermediate aquifer. The DNAPL that may have leaked through the 
peat at MW-26 may be migrating on top of the lower clay to MW-44A and MW
llB. 

Comment #9b. MW-26A, MW-llB and MW-44A document DNAPL in the lower sand 
aquifer, atop the limestone aquifer's confining clay layer. Is DNAPL pooling at MW-26A 
and migrating downslope? Using elevation data and logs from these and other wells, it 
should be possible to map the top of the clay layer, as in Fig. 25. Note the seam of 
DNAPL above the pooled DNAPL in MW-44A. 

Response #9b. The top of the lower clay can be mapped similar to the top of the 
peat layer in Figure 25. However, few widely spaced data points exist for the top of 
the lower clay. This lack of data points decreases the reliability of the map. A top of 
lower clay elevation map has been prepared using existing data points (see attached 
Figure). Based on the lower clay elevation· map a ridge exists that extends from 
Optimist Park near MW-38 to the northwest through MW-19A in treated wood 
storage area A, through GP-72 beneath the large storage tank area, to MW-SA at 
the southwest corner of the landfarm area. From the ridge the clay drops off to the 
south and southwest toward the Cape Fear River and appears to be absent in the 
vicinityofMW-32 and MW-35 near Greenfield Creek. The clay ridge also drops off 
to the north to a valley that appears to extend from MW-26A to the northwest 
through CW-1 in non-treated wood storage area B, to CW-2 north of the production 
area, and to MW-41 beneath the landfarm. The map suggests DNAPL that migrates 
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through the peat layer in the vicinity of the covered ditch could migrate to the north 
and northwest from the vicinity ofMW-26A. 

The seam of DNAPL located above the pooled DNAPL at MW-44A has been noted 
as shown on the cross-section. This seam suggests DNAPL bas migrated to this 
location as it falls through the intermediate aquifer toward the top of the lower clay. 

Comment #IO. Section 32.5, P. 40: Dioxin/furan fish tissue results from Lower 
Greenfield Creek did not exceed the RBCs. However, concentrations of several 
congeners exceeded corresponding background concentrations by an order of magnitude. 
This should be addressed in the report. 

Response #10. It will be noted in the revised SRI report that the concentration of 
several dioxin/furan congeners in fish tissue samples from Greenfield Creek was 
above background concentrations by an order of magnitude. However, none of the 
detected constituents exceeded the USEP A risk-based concentrations. 

Comment #II. Table 8-3. SD-40 chromium is 0.92, not 0.092. SD-40D chromium is 
0.93, not 0.093. 

Response #11. The chromium concentrations for SD-40 and SD-40D will be 
changed in Table 8-3 to 0.92 and 0.93, respectively. 

Comment #I2a. Table I0-3. What is the derivation and meaning ofBKGD? Sample-to
background result comparisons must be between equivalent types of fish: e.g., I3D to 
II C (bluegill & redear). 

Response #12a. The column showing the highest background concentration 
detected in all fish species for each constituent will be deleted from Table 10-3. This 
will prevent any confusion that would prevent the reviewer from comparing the 
background concentration from each fish type to the equivalent fish type in 
Greenfield Creek. 

Comment #I2b. Check data values listed under Bio-I3B-Dup through Bio-I3E-Dup, 
Total HXCDD through Total HXCDF. 

Response #12b. The data values listed on Table 10-3 for Bio-13B-Dup through Bio-
13E-Dup were checked for values listed for Total HXCDD through Total HXCDF. 
Total HXCDD was· inadvertently left blank for BI0-13C and will be changed to 
show 4.91 and Total HXCDD was shown as 0.28 for Bio-13E-Dup and will be shown 
as 0.284. No others discrepancies were discovered. 

Comment #13. Figure 26: The deep aquifer's confining clay layer extends farther south 
than indicated; it is present at MW -24A. 
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Response #13. The deep aquifer's confining layer does extend further south than 
indicated. It extends at least to MW-24A and MW-29A. Please refer to the attached 
Figure showing the top of the lower clay. The clay is present at all locations except 
MW-32 and MW-35 in the southwestern portion of the site. 

The following comments in regard to groundwater contamination were received 
from Stuart Parker of NCDENR via e-mail to Greg Kuntz of Schnabel Engineering 
on September 4, 2002. 

Comment #14. In regards to the groundwater contamination that potentially extends off
site in the surficial aquifer and intermediate aquifer to the east ofMW-28 and MW-28A 
in Optimist Park. A two well cluster in the parking lot at Optimist Park could serve a dual 
function: 1) corroborating the (largely inferred) westward hydrogeologic gradients from 
Optimist Park and, if confirmed, 2) documenting either non-detection, or, alternatively, 
documenting ambient background contamination, establishing baseline levels for 
comparison to the site. 

Response #14. A two-well cluster would help in the definition of groundwater flow 
in this area and could provide an indication of ambient background contamination. 
Artesian well A W-01 (likely from the deep limestone aquifer) was sampled in 1985 
and contained multiple chlorinated solvent constituents. 

Comment #15. An intermediate well south of Greenfield Creek on NCSPA property to 
confirm a northerly groundwater flow direction to Greenfield Creek would be adequate to 
demonstrate flow in this area. The intermediate aquifer well would best be located within 
the larger Ports parcel (-002) at a longitude intermediate between MW-29A and MW-35, 
and southward on the parcel. 

Response #15. An intermediate aquifer well in this location on the NCSPA parcel 
would provide the groundwater elevation data needed to evaluate if the 
intermediate aquifer groundwater is migrating under Greenfield Creek to the south. 
There are no other wells on Chevron or on other properties in this area that could 
be used for this purpose. The suggested location is adequate for this determination. 
Additional information on the presence/absence of the lower clay can also be 
obtained at this location. 

Comment #16. At Chevron, I don't know what is involved legally in obtaining access. 
Schnabel's hydrogeologic contours indicate potential migration south or southeast from 
MW-35, within the intermediate aquifer, and southwest or west from MW-36 in the deep 
aquifer. Therefore the deep aquifer is the only one beneath Chevron to which migration 
potentially occurred. On the other hand, these deep aquifer contours are based entirely on 
interpolation between four widely separated monitoring wells (See next comment for 
more on this). 

Response #16. Document review for the Chevron facility does not indicate that 
assessment activities occurred in the intermediate or deep aquifer at the Chevron 
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site. The vertical extent of contamination may not have been defined at Chevron. 
Wells at the Chevron facility may help provide additional data on the ambient 
groundwater quality surrounding the site. 

Comment #17. No bedrock well exists in the vicinity of the production area. Drilling 
directly through DNAPL areas would increase the potential for low-level downhole 
contamination (even with casing emplacement and grouting) from the DNAPL to affect 
the deep aquifer groundwater results. A bedrock monitoring well could be installed 
hydro geologically downgradient from the clay surface DNAPL (e.g., near GP3 or GP7) 
to test for aqueous contamination and also to provide additional potentiometric data for 
the limestone aquifer. A second bedrock well, drilled to the south near MW-25, would 
enhance the bedrock potentiometric data, and help clarify whether bedrock groundwater 
contamination migrates westward or toward Chevron, and therefore whether a bedrock 
well would be indicated at Chevron. 

Response #17. The bedrock location at GP-3 or GP-7 would still require drilling 
through residual DNAPL that could be potentially carried down to the intermediate 
or limestone aquifers. A location in the vicinity of GP-41 would be outside the area 
of residual DNAPL and downgradient of the production area. Another alternative 
(but not both) would be near GP-29 that would be downgradient of the covered 
ditch. Both of these locations are near MW-19A that is non-detect for wood
preserving constituents in the intermediate aquifer and these locations are on top of 
the ridge on the lower clay. 

The second bedrock well would be best located south of MW-25 closer to MW-30 
due to access considerations. Monitoring well MW-25 was installed by hand in the 
wetland area. Monitoring well MW-30 is near the southern and western edge of the 
wetland area. MW-29 is also at the western edge of the wetland area. A bedrock 
well as far northeast of MW-30 that access will allow would provide useful 
potentiometric data and may help to answer the question of why bedrock well MW-
36 is more contaminated than MW-29A and MW-35 in the intermediate aquifer. 

Comment #18. The vertical extent of groundwater impact has not been defined near well 
cluster MW-34, MW-35, and MW-36. To prevent cross-contamination, you'd have to 
drill and cement casing well into the bedrock (on the order of20 feet), then core an open 
hole further down for screening. The groundwater rules indicate horizontal and vertical 
delineation. However, given that the bedrock aquifer naturally becomes saline with depth, 
what would be accomplished. Given the wide scattering of existing limestone aquifer 
wells, it would be best to evaluate the analytical and potentiometric data from the above 
bedrock wells. Surficial well MW-30 was clean, and intermediate well MW24A 
contained only iron and manganese. If no gro~dwater contamination were detected near 
MW-25, in the intermediate or bedrock aquifers between the production area and the 
creek, that could suggest (contrary to Figs. 23 and 24) that the intermediate and deep 
contamination near Greenfield Creek is independent from the production area. That 
would also be consistent with the decrease in contaminant levels and upward gradient 
from bedrock MW-36 to intermediate MW-35. 
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Response #18. Please note the response to item 17 above. The same argument holds 
true for an intermediate well located northeast ofMW-30. 

Comment #19. It is recommended that existing borehole/well log and elevation data be 
used to contour map the clay layer surface. As with the shallow aquifer, the intermediate 
DNAPL thiclmess could be overlain. From there, one could reasonably infer the likely 
direction of gravitational DNAPL migration across the clay surface, and locate a 
monitoring/recovery well accordingly. The well log for MW-24- which, for some reason, 
was not included in the B-B' cross section - suggests that the clay layer surface there 
slopes with a northward component toward the MW -11 cluster, consistent with much of 
the remainder of the cross section. 

Response #19. Presented on the attached Figure is a contour map of the surface of 
the lower clay. As stated, the top of the lower clay does appear to slope to the north. 
DNAPL bas been observed on top of the lower clay at MW-llB, MW-26A and MW-
44A. Monitoring well MW-14A is not screened to the base of the intermediate 
aquifer, however, the boring log does not indicate the presence of DNAPL on top of 
the lower clay. CW-1 installed by Soil and Material Engineers (S&ME) in 1981 is 
screened in the surficial aquifer, however, the boring log for this well does not 
indicate any DNAPL in the intermediate aquifer. None of the boring logs by S&ME 
indicate the presence/absence of contamination on the boring logs, however 
constituents were detected in CW-1, CW-2 and CW-5. Monitoring well MW-20A is 
not screened to the base of the intermediate aquifer, however, the boring log does 
not indicate the presence of DNAPL on top of the lower clay. Monitoring well MW
llB (screened to the top of the lower clay) was installed at the same time as MW-
14A and MW-20A. MW-llB also did not indicate the presence of DNAPL on the 
boring log. No DNAPL was observed at MW-llB in 1993 or 1996. However, 
DNAPL was first observed in 1998 at 0.23 feet and in 2001 at 0.59 feet. The DNAPL 
may have migrated to MW-llB from the covered ditch area and bas begun to pool 
in the vicinity ofMW-llB. 

An additional monitoring/recovery well could be installed north of the covered ditch 
area, however, the ideal location of a recovery well could not be determined without 
a better delineation of the top of the lower clay and DNAPL extent at the base of the 
intermediate aquifer. An evaluation similar to the DNAPL extent evaluation on top 
of the peat layer would be necessary to determine the best location for a DNAPL 
recovery well at the base of the intermediate aquifer. 

The boring log data for MW-24A will be added to the cross-section. It was 
inadvertently left off the cross-section. 

Comment #20. Sampling at Hess could provide a background condition for the 
intermediate aquifer. We can look into getting access as regulators. Our DA, UST or 
RCRA people might provide insight. An alternative would be intermediate and bedrock 
well installations near MW -27 and the property line. 
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Response #20. Sampling the intermediate depth wells (even possibly the shallow 
wells) at Hess could provide background conditions for the surficial and 
intermediate aquifers. Free product (diesel or gas) is present in the surficial aquifer 
at Hess wells located to the north of MW-27. Diesel stained soil is indicated on the 
boring log for MW-27 although the groundwater is non-detect for Total Petroleum 
Hydrocarbons. Monitoring well CW-5 installed by S&ME located on the eastern 
property boundary of the site down gradient of the Hess facility has detected Total 
Phenols at 110 ppb. The location of CW-5 is side-gradient of non-treated wood 
storage area A on the former SWP site and down gradient of the Hess facility. The 
sample from CW-5 was collected by S&ME on December 1, 1981 and could indicate 
the potential of another source that affects ambient water quality adjacent to the 
SWP site. 

It is preferred that the existing wells in the intermediate aquifer at Hess be sampled 
instead of installing additional intermediate and bedrock wells near MW-27. It is 
unlikely that Hess will allow SWP to sample their wells. SWP previously obtained 
permission to collect water levels, but was instructed that no groundwater samples 
could be collected. This same response was given for the Chevron facility. 

Comment #21. The soil can be further defined during remedial action activities. The 
extent of soil impact does not necessarily affect the selected remedial alternative. 

Response #21. Agree. 

Comment #22. Groundwater data were interpreted to indicate that low-level organic 
contamination associated with the landfarm areas has migrated NW in the surficial 
aquifer toward Amerada Hess . However, the potentiometric gradient at this location is 
consistently westward, and the same organic contaminants are absent downgradient in . 
surficial monitoring wells MW-7 and MW-8. 

Response #22. Please see discussion in response # Sh above. The analytical results 
from the landfarm area are suspect detections. 

Comment #23. Previous discussion has included seeking a variance in groundwater 
quality, predicated on institutional controls such as deed restriction of the property to 
industrial future use. To date, however, this approach has been implemented at only one 
site in NC. Variance, or alternative cleanup goals, would be supported if it could be fully 
documented that ambient groundwater quality was similarly degraded by non-site 
industrial activity. 

Due to the lack of groundwater receptors within the area, and the overall extent of the 
plumes, it is recognized that active treatment of the groundwater (other than DNAPL 
amendment) may be determined not to be cost-effective at this site. However, the 
groundwater section rules require that this finding be documented thoroughly. 
Groundwater Variance Rules are accessible at: <http://gw.ehnr.state.nc.us/2L113.htm> 
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Response #23. A groundwater variance at this site is the best solution to the 
groundwater issues. Historical sampling at CW-5, the presence of free product at 
the Hess facility upgradient of the site, the presence of chlorinated constituents in 
the artesian well located at Greenfield Lake upgradient of the site, the presence of 
P AH and volatile constituents in limestone aquifer well MW-39 upgradient of the 
site, and P AH constituents at the Chevron facility located down gradient of the site 
have all demonstrated impact to ambient water quality from non-site industrial 
facilities. The groundwater contamination in MW-36 may also represent an 
additional source. Other known and unknown areas of contamination exist along 
the riverfront. The ATC refinery and the Wilmington coal gasification plant are 
two known sources of similar contamination located upgradient of the site. 

Along with the variance, groundwater control may need to be established to prevent 
southerly migration of constituents in the intermediate aquifer, if migration of 
constituents is occurring south/southeast of Greenfield Creek. Any constituents that 
reach the limestone aquifer will migrate to the Cape Fear River significantly 
reducing the risk from the site. 

Comment #24. Cased push-core explorations GP-72, GP-73 and GP-74 were completed 
to the top of the deep (bedrock) aquifer's confining clay layer, in order to help delineate 
the extent of DNAPL in the overlying intermediate (lower sand) aquifer. However, 
locations of explorations GP-73 and GP-74 are apparently not illustrated in the SRI 
report. 

Response #24. Although not clearly shown in the SRI Report, GP-73 is MW-26A 
and GP-74 is MW-44A. The text, figures, and the boring logs will be edited to 
reflect that these logs are one in the same. 

SECTION 2 - RESPONSE TO HUMAN HEALTH RISK ASSESSMENT 
COMMENTS 

Ms. Hanna Assefa's (Environmental Toxicologist, Inactive Hazardous Sites Branch) 
comments on the Human Health Risk Assessment (HHRA) for the Southern Wood 
Piedmont site (the Site) in Wilmington, North Carolina, are addressed below. For each 
comment, Ms. Assefa's comment is listed first, and the response follows it. 

Comment #1. Contaminated groundwater has to be screened against the North Carolina 
Groundwater Quality Standards. Groundwater is protected for potential future use. 

Response #1: Section 32.2 (page 36) of the SRI report presented a comparison of 
site groundwater constituent levels to state groundwater standards and other 
health-based criteria. The reader is referred to this Section of the SRI report for 
details. 
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Comment #2. Page 9. The default child lead RBC remains 400 mg/kg. EPA 
recommends using the IEUBK model only if you have site-specific measurements on 
lead exposure. 

Response #2: SWP acknowledges DENR's preference for using 400 mglkg as the 
soil lead cleanup level for the site, protective of sensitive child receptors. While it is 
believed that trespass on the site occurs infrequently, and that trespass by children 
may not occur at all, SWP will nonetheless employ the 400 mglkg threshold as the 
appropriate lead in surface soil comparative metrics. 

Comment #3. Provide sample location maps for samples used in this risk assessment. 

Response #3: The "universe" of media-specific sampling data for the Site was 
presented in maps provided in Volume I of the SRI under the "Figures" tab. 
Specific samples used in the HHRA will be denoted on separate maps included in 
revisions to the HHRA report. 

Comment #4. Soil data summary table shows that some chemicals were analyzed for in 
64 samples were analyzed for in as few as 1 sample. Explain how 1 sample can 
characterize a site this big. Explain the rationale if any? 

Response #4: SWP and its technical consultants have reviewed the site data 
referenced by NCDENR. As near as can be ascertained, those "single samples" 
actually. represent detected, unqualified miscellaneous compounds, collected by 
Black & Veatch (B&V) on behalf of the U.S. Environmental Protection Agency 
during the Expanded Site Investigation (ESI). We believe, although it cannot be 
verified, that additional samples were collected for these compounds but were 
nondetect and were therefore not reported in the ESI report. During preparation of 
the SRI and HHRA, Schnabel requested an electronic copy of the laboratory data 
from the Black & Veatch report through Stuart Parker of NCDENR. Stuart 
contacted the Region IV EPA lab in Athens, Georgia. The EPA lab told Stuart that 
the data was no longer available electronically and that no one was present that 
could answer any questions regarding the laboratory data. Based on this, we had to 
rely on the hard copy lab report and the Black & Veatch report. In both of these 
reports, for miscellaneous compounds, only constituents that were presumed 
present were reported. We can assume that all constituents were at least looked for 
in each sample collected, but only reported by the laboratory if presumed present. 
The soil data table will be footnoted to reflect our assumption that the single 
constituents were most probably analyzed for in each sample collected by Black and 
Veatch during the ESI. 

Irrespective of this data anomaly, the SWP Wilmington site contains an abundant 
quantity of data that is useable in the risk assessment (both the HHRA and ERA). 
Moreover, several chemicals already indicate that some level of mitigation will be 
necessary at the site, particularly in the drainage ditch and certain Greenfield Creek 
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sediments. Because it is likely that the aforementioned ESI compounds are co
located with other site chemicals that require addressing, any action taken to 
mitigate known site chemicals will also be effective in addressing these lesser 
significant compounds. 

Comment #5. For those chemicals that were analyzed for in a few samples discuss how 
representative the data is, and its impact to the risk assessment. 

Response #5: Please refer to Response #4 above. We are unable to comment on 
these data with any degree of certainty. However, as also noted above, we believe 
that each constituent was analyzed for in each sample collected by Black & Veatch 
during the ESI. However, only detected constituents were reported in the hard copy 
lab report. Using this assumption, the constituents were analyzed for in several 
samples but were only detected in a few samples. Furthermore, site-related 
chemicals tend to be co-located, and any mitigation efforts will thus apply to the 
suite of chemicals in a particular medium. 

Comment #6. The inhalation route of exposure must be evaluated for the future site 
worker. 

Response #6: The inhalation exposure route was not evaluated in the SRI HHRA 
for the hypothetical future facility worker due to the vast majority of site-related 
compounds being SVOCs and inorganics. The only way for significant exposure to 
occur to low or non-volatile chemicals such as these is through inhalation of high 
amounts of site-derived dust (assuming site chemicals are present in surface soil and 
in elevated concentrations). Under present site conditions, that include significant 
grass and woodland vegetation, as well as the lack of any buildings, exposure to dust 
is an insignificant exposure pathway. Likely future development of the site by the 
North Carolina Ports Authority will result in a substantial quantity of clean fill 
cover and, in all probability, asphalt pavement. Thus, the probability of future 
exposure to dust containing site-derived chemicals is remote. Finally, in comparison 
to the dermal contact and soil ingestion exposure routes,· the inhalation pathway 
typically accounts for a very small fraction of the intake (usually several orders of 
magnitude less than the dermal contact and ingestion routes). For these reasons, 
SWP and its experts believe that the inhalation route of exposure for the 
hypothetical site worker is unnecessary. 

Comment #7 . The inhalation route of exposure must be evaluated for the trespasser. 

Response #7: For several of the same reasons articulated in response #6 above, the 
inhalation exposure route for a hypothetical trespasser represents a minor source of 
potential exposure due to the fact that SVOCs and inorganic compounds do not 
volatilize to an appreciable degree, and dust exposure at the site under the primarily 
vegetated and forested conditions is inconsequential. Moreover, the dermal and 
ingestion exposure pathways typically overshadow the inhalation pathway, often by 
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several orders of magnitude. This fact is recognized by US EPA and others who 
have derived soil cleanup levels (Region III RBCs, Region IX PRGs, etc.) dependent 
principally upon the dermal and ingestion exposure routes. Thus, SWP does not see 
the utility in addressing the inhalation exposure route for the hypothetical trespass 
scenario. 

Comment #8. Page 19-Target Risk Level- The North Carolina Superfund sets the target 
risk as one in a million regardless of the classification of the carcinogen. Therefore all 
RBC's calculated for individual carcinogens must be based on one in a million risk. 

Response #8: Target cancer risk levels used in the development of Site-specific 
RBCs were chosen to be consistent with other DENR programs. Sound science and 
policy utilized under programs, such as DENR's air quality division, should be 
applicable across the board. Moreover, the Department is aware of the flexibility 
afforded by US EPA Superfund policy (as articulated by the 1990 National 
Contingency Plan [NCP]), where a cancer risk management range of 10-4 to 10-6 is 
evaluated, depending on site-specific circumstances. Because the ultimate cancer 
risk management decision at a given site is directly linked to soil/sediment volumes 
and therefore macro Site cleanup costs, SWP respectfully requests that the 
Department reconsider its position on this matter in the broader context of what it 
allows as cancer risk management criteria under other environmental programs. 

Comment #9. Page 21 and table 2-4- Compare Surface Water concentrations to North 
Carolina Surface Water Quality Standards or Water Quality Criteria for protection of 
human health protection if they are applicable to the surface water body not just MCLs 
and tap water values. 

Response #9: SWP is unclear as to why the Department is requesting additional 
screening of surface water. The HHRA screened surface water against stringent 
drinking water criteria (even though humans are unlikely to consume site-related 
surface water), and a separate fish ingestion scenario was conducted to evaluate 
potential risks to trespassers who might catch and consume fish in Greenfield 
Creek. With regard to the Department's suggestion that surface water be screened 
further using State or Federal water quality criteria, this is inappropriate due to the 
underlying assumptions "built in" to the surface water criteria. Specifically, these 
criteria assume a high level of fishing activity, that all fish caught (and consumed) 
come from the contaminated waterbody, and that the activity continues for a 
lifetime. Clearly, these assumptions are not appropriate for the Wilmington site 
where fishing behavior is transient (if it occurs at all) and should it occur, is highly 
unlikely to continue for a lifetime. Also, as noted in the HHRA, the Cape Fear River 
is located adjacent to the Site, and its presence and recreational fishery would tend 
to draw anglers from the Site. 

Comment #1 0. The method for calculation of inhalation exposure differs significantly 
from the method recommended in the USEP A Risk Assessment Guidance for Superfund. 
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Unless you can provide a rationale as to why this is a better method please use EPA's 
method. 

Response #10: The difference between the dust inhalation methodology presented 
in the SRI HHRA and that which EPA suggests for Superfund sites is explained by 
the presumed source of dust exposure. For the hypothetical future 
Utility/Construction Worker at the SWP Wilmington Site, the source of dust 
exposure would be due to soil excavation and subsequent entrainment as a result of 
utility repair activities or during the building of a foundation. EPA (1989) Risk 
Assessment Guidance, on the other hand, addresses conditions in which several 
acres of a site are unvegetated, and wind "strips" and entrains contaminated soil 
particles from the surface on a regular and sustained basis, rendering them 
available for inhalation. As noted earlier in Response #6, current grass/woodland 
vegetation on-site ensures that such a scenario is unlikely to occur at present, and 
future proposed development by the North Carolina Ports Authority will, in all 
probability, involve the addition of clean fill cover and capping with asphalt 
pavement. Thus, current and future conditions at the site do not support the 
application of an inhalation exposure model that relies upon a "bare surface" dust 
generation scenario. 

Comment #11. When using the Region 9 or Region 3 PRGs for screening the non
carcinogenic PRGs must be adjusted by a factor of 5 to account for additivity. 
Distinguish PRGs based on toxicological endpoint that the PRG represents. 

Response #11: In a subsequent revision of the SRI, SWP and its technical 
representatives will, as the Department suggests, divide non cancer EPA Region III 
and IV PRG screening criteria by a factor of 5, and will re-compute the screening 
results presented in Tables 2-2 to 2-5 of the HHRA. While this conservative, 
cautionary screening approach suggested by NCDENR is likely to result in the 
addition of chemicals to the COPC list, the overall impact of these potential 
additions is believed to be insignificant due to the current list of COPCs reflecting 
higher concentrations of more highly toxic substances (carcinogens). Further, as 
stated in Response #4, site-related compounds tend to be co-located such that any 
mitigation actions taken to address the primary chemicals on the COPC list will also 
address any lesser significant compounds. 

Comment #12. Table 2-2. There is no PRG for a benzo(b,k)fluoranthene in the Region 9 
tables. 

Response #12: SWP Concurs with the Department. However, because laboratory 
data exist for benzo(b,k)fluoranthene (the 2 isomers co-eluted during some chemical 
analyses), a conservative decision was made to screen using the more stringent of 
benzo (b) fluoranthene and benzo (k) fluoranthene PRGs. A footnote will be added 
to tables where this occurs explaining this more clearly. 
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Comment #13. Table 3-1. USEPA recommends in the 2001 draft dermal exposure 
guidance that the oral toxicity values for arsenic, P AHs, PCB and TCDD not be adjusted 
for absorption for use as dermal toxicity values. Similarly the recommended dermal 
absorption factors differ from the ones presented in this human health risk assessment. 
Please go to the original papers cited in this document and review. Unless you can make 
a case a5 to why these assumptions are inappropriate revise table 3-1, 3-2 and table 4-1-to 
4-51 as appropriate. Recalculate RBCs. 

Response #13: SWP's risk assessment team, AMEC, will review the oral and dermal 
toxicity and absorption values used in the HHRA in the calculation of Site Health
Based Cleanup Levels (HBCLs). In particular, recommendations put forth by US 
EPA (2001) in its Public Review Draft Dermal guidance document will be consulted 
and utilized unless site-specific factors suggest otherwise. If it is determined that 
changes are necessary, the above-referenced tables will be adjusted, as will the final 
derivation ofHBCLs (Tables 5-1 through 5-3). 

Comment #14. Calculate the risks posed by carcinogens and the hazard quotient of the 
non-carcinogens. For the non-carcinogens state what critical effect the toxicity value is 
based on. Give adequate consideration as to what exposure point concentration to use in 
cases where there is inadequate sampling data for a particular chemical. 

Response #14: A baseline human health risk assessment was conducted for the site 
by ChemRisk and submitted to the Department in 1996. The purpose of the 
Supplemental Human Health Risk Evaluation (SHHRE) submitted by SWP with 
the SRI (2001) report was to update the sampling database and develop media
specific health-based cleanup levels (HBCLs) in anticipation of their integration into 
a site remedial action plan (RAP). In this context, calculating cancer and noncancer 
risk estimates ("forward risk calculations") is an intermediate step in the 
determination of HBCLs. While SWP is willing to discuss this further with the 
Department, inclusion of such information will not change the numeric outcome of 
the chemical- and receptor-specific HBCLs. 

Comment #15. Section 5 is silent about the TCDD in fish exceeding RBCs. Discuss. 

Response #15: The lowest (most conservative) derived fish tissue TCDD TEQ level 
for the hypothetical trespasser shown in Table 4-12b is 3 x 10-4 mglkg (ppm). 
Converting this to nglkg (ppt) results in a value of 300 ppt as the health-based 
trespasser TCDD TEQ fish ingestion value. Table 10-3 in the SRI presented all the 
dioxin/furan fish tissue-sampling results. This table will be replicated and contained 
in the revised HHRA. It can be seen that none of the tissue samples had TCDD 
equivalent concentrations above 11 ppt, and therefore all well below the site-specific 
health-based value of 300 ppt. This summary discussion will be added to the revised 
HHRA. 
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Comment #16. Of concern is the use of exactly the same fish samples for human health 
and ecological exposure. The human healtp risk assessment should be based on the fillet 
data. 

Response #16: Table 10-3 in the SRI report presents TCDD TEQ data for all fish 
tissue caught on- and off-site (background). As noted in response #15, the table will 
be replicated and added to the revised HHRA. BI0-13B duplicate (gizzard shad) 
and BI0-13C (largemouth bass) represent site-related fillet samples collected. 
TCDD TEQs for BI0-13B dup and BI0-13C were 1.52 ppt and 1.34 ppt, 
respectively. Background sample BI0-10E (bowfin) had TCDD TEQ of 1.05 ppt. 
Thus, site-related fillet samples do not appear to differ significantly from the 
background TCDD TEQ fish tissue sample, and all were well below the site-specific 
health-based fish tissue value (300 ppt) developed for the hypothetical trespass 
scenario. This clarification will be added to the HHRA document revision. 

Comment #17. Please provide laboratory data sheets for the samples used in this risk 
assessment. Include data validation package. 

Response #17: All laboratory data sheets and data validation packages for samples 
collected during the SRI are included in Attachment D of the October 30, 2001 SRI. 
All other laboratory data sheets and validation packages for samples collected prior 
to the SRI are presented in Attachment J of the June 24, 1999 Remedial 
Investigation Report submitted to the Department. As noted in Response #3, SWP 
will provide maps indicating the media-specific sampling data used in the HHRA. 
NCDENR staff can compare HHRA-specific samples to the validation packages 
already received if questions arise concerning individual sample data quality in the 
HHRA. 

Comment #18. Please provide dioxin TEFs used. 

Response #18: Table 10-3 in the SRI (to be copied and added to the HHRA) 
presents the TCDD TEQ used. These congener-specific factors were extracted from 
US EPA Region IV's (2000) Risk Assessment guidance document which in turn cites 
the following EPA source: "Interim procedures for estimating risks associated with 
exposures to mixtures of chlorinated Dibenzo-p-dioxins and -dibenzofurans (CDDs 
and CDFs) and 1989 update. U.S. Environmental Protection Agency, Risk 
Assessment Forum, Washington, D.C. EPA/625/3-89/016. The source of these 
TEF's will be added in a footnote to Table 10-3 in the SRI and HHRA report 
revisions. 

SECTION 3- RESPONSE TO COMMENTS ON BASELINE ECOLOGICAL 
RISK ASSESSMENT 

Ms. Hanna Assefa's (Environmental Toxicologist, Inactive Hazardous Sites Branch) 
comments on the Baseline Ecological Risk Assessment (BERA) for the Southern Wood 
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Piedmont site (the Site) in Wilmington, North Carolina, are addressed below. For each 
comment, Ms. Assefa's comment is listed first, and the response follows it. 

Comment #1. Page 1. Please define what A WQS and WQS are also explain the source 
ofSQGs. 

Response #1: AWQS and WQS stand for "Ambient Water Quality Standards" and 
"Water Quality Standards," respectively. They are equivalent to Ambient Water 
Quality Criteria (A WQC) and state Water Quality Criteria (WQC) in meaning and 
intent. These acronyms will be spelled out in the Executive Summary for clarity. 

Page 1 is the Executive Summary of the document; the sources of the sediment 
quality guidelines (SQGs) are given in Section 5.1.2 of the BERA (Persaud et al., 
1993; Long et al. 1995). The sources will be added to the Executive Summary for 
clarity. 

Comment #2. Page 2. Under Red-Tailed Hawk- the model was not used to estimate the 
principal prey item rather the concentration of contaminant in the principal prey item. 

Response #2: This was a typographical error and will be corrected in the revised 
BERA. 

Comment #3. Page 5. The habitat characterization is inadequate. A strong case has not 
been made to indicate the quality of the habitat is poor. What species are expected to 
occur in the woodlands, grassy open fields, and wetlands. Enough information is not 
provided for the reviewer to conclude that the assessment endpoints chosen are adequate 
particularly for wetlands and other terrestrial habitats. 

Response 3: A detailed habitat characterization was performed at the Site as part of 
the screening level ecological risk assessment (SLERA; ChemRisk 1996). The Site 
description in the BERA referred readers to the SLERA (see Section 4 of this 
document). However, if the Agency would prefer to have this information conveyed 
in a single document, the text from the SLERA (ChemRisk, 1996) can be included in 
the revised BERA, along with any supplemental observations. 

Comment #4: Page 6 discusses threatened and endangered species in the Wilmington 
area but is silent on the presence of endangered, threatened, rare or of special concern 
species in the site area. There must be a statement regarding the effect if any of site 
contamination on any ofthese species. 

Response #4: A detailed discussion of potential rare, threatened, or endangered 
(RTE) species at the Site was included in the SLERA (ChemRisk, 1996), as 
referenced on Page 6 of the draft BERA. This text will be repeated in the revised 
BERA as well. As it is exceedingly difficult to verify the current presence of all RTE 
species at a particular location, and it is common practice in ecological risk 
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assessment to rely on surveys conducted within the vicinity of a site, the availability 
of RTE data within the Wilmington area was an appropriate surrogate for site
specific RTE data. This can be clarified in the revised BERA. 

Comment #5: Provide a site map that shows all the different habitats. 

Response #5: A map showing habitats that are relevant to receptors of interest will 
be provided as part of the revised BERA. 

Comment #6. Page 9-11. USEP A guidance states "Assessment endpoints are explicit 
expressions of the actual environmental value that is to be protected". Please be explicit 
when you say effects. What kind of effects? Perhaps "long term health and reproductive 
capacity" is more appropriate. Provide maps showing all the sample locations for samples 
used in the ecological risk assessment. 

Response #6: Additional detail concerning the assessment endpoints can be 
provided in the revised BERA. 

Figures and Plates showing the universe of sample locations were included as part of 
the Supplemental RI. Specific samples used in the BERA will be denoted on 
separate maps included in revisions to the final report. 

Comment #7. Why were herbivorous/insectivorous birds and insectivorous birds not 
considered as measurement endpoints as receptors of interest. 

Response 7: Herbivorous/insectivorous and insectivorous birds were not selected as 
receptors of interest for several reasons. First, the preference was to collect 
analytical data from prey items that would be representative of typical exposures to 
receptors of interest. Most food-chain models relating chemical transfer from 
sediment to plants or. from sediment to terrestrial invertebrates are conservative in 
their assumptions and can overestimate the potential concentrations of chemicals of 
potential ecological concern (COPECs) in dietary items. Insect collection methods 
are reasonably well established, but due to their small individual body weights, an 
extensive collection period is required to provide a representative sample for 
chemical analysis. Forage fish were readily available, could be collected using 
standard methods (e.g., electroshocking), and served as prey items to two of the 
receptors of interest (herons and mink). Collection of empirical data on prey items 
is especially useful for predicting ecological risk from contaminants which 
bioaccumulate or biomagnify in the food web. 

Second, the receptors of interest for the BERA were selected to represent higher 
trophic level predators that would likely utilize the area of interest (i.e., Greenfield 
Creek and drainage ditch) as part of their forage areas. Weighting this need with 
the likelihood of greater potential accumulation of COPECs in fish as opposed to 
insect prey, it was concluded that herons would be an appropriate receptor to reflect 
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the potential risks to avian species from exposures related to chemical residues in 
Greenfield Creek and the drainage ditch. 

Comment 8. What about reptiles and amphibians? 

Response #8: Amphibians and reptiles were not included as receptors of interest in 
the BERA for two reasons. First, there is no formal guidance for the evaluation of 
these organisms as applicable databases are still in development. For example, the 
Canadian Wildlife Service has compiled amphibian and reptile toxicity data in their 
Reptile and Amphibian Toxicity Literature (RATL) database (Pauli et al., 2000). A 
review of this database did not show extensive coverage of toxicity studies relevant 
to Site COPECs in sufficient quantity to allow TRVs to be developed. Data relevant 
to dose calculations are also not readily available1

• Consequently, a comparison of 
observed media concentrations to water quality criteria is a reasonable approach 
for assessing potential risks to amphibians and reptiles that may use Greenfield 
Creek and the drainage ditch under current conditions. A discussion can be 
provided in the revised BERA report that addresses the use of water quality criteria 
to assess potential risks to amphibians and reptiles, if necessary. 

Comment #9. The conceptual site model should be modified to show emergent and 
terrestrial insects and aquatic and wetland plants as primary receptors unless it is known 
they are not. If these receptors are not applicable explain why not in the habitat 
description. 

Response 9: Refer to response #7. A discussion that summarizes the basis for not 
including emergent and terrestrial insects will be provided in the revised BERA. 

Comment #10. Soil data summary table shows that some chemicals were analyzed for in 
64 samples were analyzed for in as few as 1 sample. Explain how 1 sample is 
representative of concentrations at a site this big. What was the rationale if any? 

Response #1 0: Please refer to response #4 and #5 in Section 2 - Response to 
Comments Human Health Risk Assessment. 

Comment #11. For those chemicals that were analyzed for in a few samples discuss how 
representative the data is, and its impact to the risk assessment. 

Response 11: Please see response #10 above. 

Comment #12. 5.1.3.1 states that different groups of samples were used to calculate the 
EPCs depending on the receptor and exposure area under evaluation. There should be 
tables with the samples used to calculate the EPC identified for each receptor. 

1 AmphibiaWeb (http://elib.cs.berkeley.edu/aw/) is a database under development that summarizes 
information on amphibian biology. 
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Response #12: Section 5.1.3.1 (Receptor-Specific EPCs) describes the groups of 
samples used to derive EPCs for each receptor. In addition to this text, a table will 
be provided in the revised BERA listing the samples used for each receptor's EPC 
calculation. 

Comment #13. Provide more detail on the fish sampling analysis. Are the fish species 
sampled appropriate diet for the piscivorus species we are trying to protect? 

Response #13: As stated in Section 4.3 (Selection of Receptors of Interest), eleven 
different fish species were collected as part of field investigations at or near the Site. 
These included three species of sunfish (redear, bluegill, and blue spotted sunfish), 
pumpkinseed, mosquitofish (Gambusia), inland silverside, darter, gizzard shad, 
striped mullet, largemouth bass, and bowfin. In Section 5.1.1 (Receptor Life 
History Summaries), the draft BERA describes the fish sampling; details on the 
species caught, the location where they were caught (and sample number), their 
length, percent lipid, and sample type (e.g., composite, fillet) are listed in Table 5-l. 

The two piscivorous receptors included in the BERA are the great blue heron and 
the mink. According to the U.S. Environmental Protection Agency's (USEPA's) 
Wildlife Exposure Factors Handbook (1993), great blue herons primarily consume 
fish, and two studies (Hoffman 1978; Kirkpatrick 1940) found that the birds 
typically consume fish less than 25 em in length. As shown in Tables 5-1 and 5-7 in 
the draft BERA, the onsite fish sample consisted primarily of small forage fish 
within or slightly above this size range, with the exception of one very large bowfin 
(55 em). As larger fish would be expected to have higher body burdens of COPCs, 
the inclusion of larger fish in the fish EPC is conservative and likely biases the EPC 
higher than it is in reality. · Mink are opportunistic feeders that prey on a variety of 
fish species (USEPA 1993). As the fish species sampled are those present at the Site, 
they were assumed representative of fish potentially found in the diet of mink 
foraging at the Site. 

Comment #14. Table 4-7 gives the rationale for eliminating some chemicals as COPCs 
as being' because they are VOCs and the footnote states that VOCs were not analyzed for. 
If that is the case why are there detected concentrations? Please clarify. 

Response #14: The footnote that states "VOCs were not analyzed in sediments" will 
be removed in the revised BERA, and the associated entry in the column labeled 
"Rationale" will be corrected. The basis for not including VOCs in sediments is 
their transient nature (especially at low concentrations, as observed in these 
sediments) and low relative detection frequency. 

Comment #15. Table A-1 through A-4 are duplicates of 4-1 through 4-4 remove. 



Response to Commtls on October 2001 SRI 
Southern Wood Piedmont, Wilmington, NC Site 

Page 24 of31 

Response #15: These will be removed in the revised BERA and any reference from 
the main text to Tables A-1 through A-4 will be corrected. 

Comment #16. Table 4-7 and 4-8 could be less cluttered if TICs were removed. They 
have already been identified in table 4-5. Also which of the TICs were J qualified and 
which were N qualified? 

Response #16: TICS were retained in Tables 4-7 and 4-8 for completeness but can 
be removed when the BERA is revised. All of the TIC results were qualified with 
"JN" by the laboratory, indicating that they were presumptive identifications at 
estimated concentration values. 

Comment #17. These same TIC's are presented in the human health risk assessment as 
being N qualified. Please provide correct information. 

Response #17: The TIC summaries included in the human health and, ecological 
risk discussions will be compared, made consistent, and revised as required. 

Comment #18. All J qualified data with no toxicity data available needs to be discussed 
in the uncertainty section. 

Response #18: A discussion of the meaning of the "J" qualifier to the data usability 
will be added to the Uncertainty Section of the revised BERA. 

Comment #19. Provide a table for the TEFs used for dioxin and furan. 

Response #19: A table of the Van den Berget al. (1998) TEFs will be provided in 
the revised BERA. 

Comment #20. Section 5.1.2 "Exposure Pathway Identification". This section should be 
better organized. Some items are more appropriate for " identification of contaminants" 
of concern. is not section or "direct toxicity testing section". 

Response #20: This section described how exposure was estimated for each 
receptor. As such, it included different methods used to estimate exposure for 
different receptors (e.g., comparison ofCOPECs to benchmark values and food web 
modeling). This discussion can be clarified in the revised BERA. 

Comment #21. Section 5.2 Ecological Effects Evaluation does not provide enough 
information regarding the toxicity assessment. There should be a toxicity assessment 
section that provides for each contaminant of concern a description of the study that 
provided the mammalian or avian NOAEL or LOAEL. Also provide why this study was 
more appropriate than others that were reviewed. Also show how TRVs were derived. 
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Response #21: Citations and comments concerning the TRVs for each COPC are 
given in Table 5-9. More detail concerning TRV derivation will be added to the text 
of the revised BERA. 

Comment #22. Page 30- Remove the statement that HQs greater than 1 and less than 10 
are not significant due to the uncertainties associated with the input assumptions and 
TRV derivation. All we know is that a potential risk exists. 

Response #22: This statement was included in the BERA as an attempt to quantify 
the uncertainty and conservatism associated with food web modeling and the 
derivation of toxicity reference values (e.g., dividing by acute-to-chronic and 
LOAEL-to-NOAEL uncertainty factors). It will be removed from the revised 
BERA and replaced \vith a more detailed discussion in the Uncertainty Section of 
the document. 

Comment #23. Page 30-Under measurement endpoint 1: Comparison of predicted 
average daily Dose of chemicals for mammalian receptors with TRVs for the species. 
The red tailed hawk is not a mammalian species. 

Response #23: As stated in Section 4.3 (Selection of Receptors of Interest), the red
tailed hawk was used as a receptor to evaluate Assessment Endpoint 3 ("Effects on 
mid-to-upper trophic level bird populations resulting from consumption of prey 
exposed to chemicals in surface soil, sediment, and/or surface water"). The 
typographical error on Page 30 will be corrected in the revised BERA. 

Comment #24. Please provide laboratory data sheets for samples used in this risk 
assessment. Include data quality validation package. 

Response #24: All laboratory data sheets and data validation packages for samples 
collected during the SRI are included in Attachment D of the October 30, 2001 SRI. 
All other laboratory data sheets and validation packages for samples collected prior 
to the SRI are presented in Attachment J of the June 24, 1999 Remedial 
Investigation Report submitted to the Department. As noted in Response #3, SWP 
will provide maps indicating the media-specific sampling data used in the HHRA. 
NCDENR staff can compare HHRA-specific samples to the validation packages 
already received if questions arise concerning individual sample data quality in the 
HHRA. 
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SECTION 4- RESPONSE TO COMMENTS ON TOXICITY TESTING 

Response to DENR's July 31, 2002 Division ofWater Quality- Aquatic Toxicology Unit 
Comments on Toxicity Testing at the Wilmington Site. For each comment, the comment 
is listed first, and the response follows it. 

Comment #1. There is no description of sample collection methods. What was the depth 
of sediment collection? (Generally, sediment for toxicity testing is collected from the 
zone of Benthic activity (0 to 3-6 inches) to evaluate direct impacts to the benthos and 
food web.) How were sediments collected? Were fines retained in the samples? Were 
composites prepared? Were samples homogenized before testing? 

Response #1: Bulk composite sediment samples (SD-42-Comp through SD-47-
Comp) were collected from a depth of surface to 3-inches using a decontaminated 
stainless steel spoon. At each composite sample location, a total of 5 subsamples 
from equal distances across the width of the creek were homogenized. The sampling 
was accomplished by wading upstream into the surface water body. While facing 
upstream (into the current), the sample was obtained by scooping the sampler along 
the bottom of the surface water body in the upstream direction. Excess water was 
carefully removed from the spoon while limiting the loss of fine material associated 
with the bottom of the surface water body. Aliquots of the sample were placed in a 
glass pan and homogenized according to the quartering method. The material in the 
sample pan was divided into quarters and each quarter was mixed individually by 
turning the sample with the spoon. Two quarters were then mixed to form halves. 
The two halves were then mixed to form a homogenous matrix. This procedure was 
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repeated several times until the sample was adequately mixed. The sample was then 
spooned into large polyethylene sample bags. 

Comment #2. There was a 6-7 day delay in delivery of the samples to the toxicity 
laboratory. Were they stored at 0.0-4.0 C during this time? If not, the physicochemical 
and biological character of the sediments, and thus the toxicity assessment, may have 
been impacted. 

Response #2: The bulk sediment samples were collected on January 18 and 19,2001 
and placed on ice in coolers in the field for transport to Schnabel Engineering in 
West Columbia, South Carolina. Once at Schnabel Engineering the samples were 
removed from the coolers and placed under refrigeration at 4 degrees C until 
shipment to the laboratory for analysis on January 24, 2001. The samples were 
placed in 5-gallon buckets in large double lined clear polyethylene bags and shipped 
overnight to the laboratory. The samples were received cold by the laboratory on 
January 25,2001 and placed in a 4 degree C cold room until test initiation. 

Comment #3. Tests were performed at 20° C. USEPA methods specify 23 ° C for 10-day 
tests for these two organisms. To more appropriately evaluate local conditions 20 ° C may 
be required for testing routinely performed by this west-coast laboratory, but is not 
necessarily appropriate for NC sediments. Using 23 ° C may not have been discussed with 
the lab, and likely would result in higher costs or the selection of a different lab, since a 
record of reference toxicant tests at the same temperature would have been required. The 
ultimate impact ofthe lower temperature on test data is only speculative. 

Response #3: The Supplemental Remedial Investigation Work Plan (May 2000) 
stated that the ecotoxicity tests would closely follow standard test protocols 
published by EPA and/or ASTM.. AMEC's laboratory Standard Operating 
Procedures (SOPs)are based on ASTM E 1383 - 93, a common reference for these 
assays which includes a test temperature of 20° C for both organisms. AMEC has 
conducted testing in accordance with this reference for many years with consistent 
results and our control charts are based on these guidelines. In addition, higher 
testing temperatures for these procedures increase the likelihood of fungal growth 
patches on the sediment surface. 

Comment #4. USEP A recommends a minimum of 8 replicates for I 0-day tests. Five 
replicates were used. The number of replicates impacts sensitivity and precision of the 
data. 

Response #4: USEPA states that decisions regarding experimental design "should 
be based on the purpose of the test and the methods of data analysis." Similar 
language is published in the ASTM reference used for these analyses. Further, 
USEPA requires a minimum of four replicates for 10-day exposures. AMEC's 
decision to use five replicates in the absence of project-specific experimental design 
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is based on professional judgment regarding the minimum amount of data required 
to complete an appropriate statistical evaluation of the data. 

Comment #5. It was indicated that test replicates were randomized, but there is no 
notation that organisms placement in the test replicates was also randomized. The 
soundness of the data is impacted iftest organism placement is not randomized. 

Response #5: Although it was not explicitly indicated in the text, organism 
placement was randomized in accordance with AMEC's laboratory SOP. 
Organisms are added to the test chambers after they have been placed in numerical 
order to ensure random placement. This information can be added as an appendix 
to the final SRI if the Department feels it is needed. 

Comment #6. Toxicity procedures specify a standard age range for test organisms at test 
initiation to insure an organism's most sensitive (or nearly so) age range is used. This age 
range varies with species, test endpoint, and test duration. There is no indication of the 
age range of organisms used for these tests. Using organisms older than the required 
range may significantly reduce test sensitivity. 

Response #6: All organisms used for testing were within USEPA and ASTM 
recommended age ranges. Hyalella are ordered from the culturer to be within the 
size class of 2-3mm in length at test initiation. According to US EPA, this size class 
contains the age range of 7-14 day old organisms. Cltironomus exposures were 
initiated with third in star larvae as recommended by USEP A. 

Comment #7. Test treatment set-up did not match USEPA volume recommendations. 
Sediment volume was referenced to depth per replicate. USEP A methods specify a 
specific volume of sediment and over-lying water. Maintenance of the appropriate ratio 
of sediment to water cannot be determined from the information provided. Variation of 
the depth of sediment indicated in standardized protocols, or the ratio of sediment to 
water, may impact organism exposure and response. 

Response #7: The Supplemental Remedial Investigation Work Plan (May 2000) 
stated that the ecotoxicity tests would closely follow standard test protocols 
published by EPA and/or ASTM. AMEC's laboratory SOP employs 1-liter glass 
jars containing a 2-centimeter depth of sediment and 800 milliliters of overlying 
water as stated in ASTM. Our experience is that water quality conditions remain 
much more stable at this volume. The 2-centimeter depth ensures sufficient depth 
for burrowing activity and the ratio is applied consistently to all chambers. 

Comment #8. Feeding regimes did not match recommended protocols, but may be 
altered based on experience and documented suitability. Food volume was significantly 
reduced from recommended protocols and if not adequate would impact organism health 
and test sensitivity. Too much food may also impair test soundness, supporting the lab's 
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reduction if food accumulation had been observed. In either case, a statement as to why 
feeding regimes were so significantly altered is warranted. 

Response #8: Feeding was based on the presence or absence of food on sediment 
surface in the test chambers. Excess food added to test chambers results in reduced 
water quality. USEPA states for both Hyalella and Clliro11omus 10-day tests, "If 
excess food collects on the sediment, a fungal or bacterial growth may develop on 
the sediment surface, in which case feeding should be suspended for one or more 
days." ASTM similarly cautions against excessive feeding. 

Comment #9. The USEPA methods specify two water changeovers per day. There is no 
mention of water renewal. Water changeovers are used to reduce the build-up of toxic by
products in the water column during tests. The increased volume of water and aeration 
(which is not recommended in the USEPA method unless DO falls below 2.5 mg/L) may 
have been used to eliminate the need for water renewal, a significant labor and equipment 
cost. Again, deviation from standard protocols may have impacts on data reliability and 
the ability to use this data for future comparisons. 

Response #9: The Supplemental Remedial Investigation Work Plan (May 2000) 
stated that the ecotoxicity tests would closely follow standard test protocols 
published by EPA and/or ASTM. ASTM does not recommend water renewals, 
rather including static methods with low-level aeration or a diluter system. 
AMEC's procedural decisions are based on experience with different methods and 
observations, some ofwhich are discussed below. 

Water renewals - AMEC's observations and experience indicate that substantial 
water renewals, even when performed with great care, disturb the sediment surface 
and, consequently, the organisms burrowing within. This disturbance may also 
change the matrix or properties of surficial sediments, potentially affecting the 
bioavailability and resultant toxicity of compounds that may be present. We 
typically restrict water renewals to limited volume or slow-introduction methods 
warranted by elevated levels of ammonia or conductivity. 

Aeration - Dissolved oxygen levels can drop to low levels very quickly during 
sediment exposures. This may happen overnight, which can expose the organisms 
to low dissolved oxygen concentrations for extended periods. As recommended in 
ASTM, AMEC supplies consistent, low-level aeration (1-2 bubbles per second) 
equally to all chambers. This level of aeration serves to prevent sediment 
disturbance while providing slight water movement that we have observed to inhibit 
the development of fungal or bacterial mats on the sediment surface. 

Comment #10. The over-lying water was referenced as "Culligan-filtered". No 
elaboration of characterization of the water is provided. Specific suitable water sources 
are referenced in the methods. Overlying water should be similar to site water (hardness, 
alkalinity, pH, etc.) to optimize test relevance. Certain types of water may not be suitable, 
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such as municipal supplies, without specific additional treatment (carbon filtration). 
Further information to support the suitability of the overlying water is necessary. 
Generally, natural surface waters or synthetic surface waters prepared from laboratory 
grade deionized water and reagents are used. 

Response #10: A city water line (tap water) is connected to a permanent series of 
Culligan filters which are exchanged weekly. These are activated carbon and 
reverse osmosis filters. USEP A states that tap water can be used if it is 
"dechlorinated and passed through a deionizer and carbon filter." This information 
can be included· in a final SRI report as necessary. 

Comment #11. Due to the number of data points statistical analysis of survival and 
growth data should have employed Shapiro-Wilk's test for normality. The Kolmogorov 
test is used when there are >50 data points per test. 

Response #11: We agree with this comment. This resulted from the default setting 
in AMEC's laboratory statistical analysis software package. It does not permit an 
override. A second software package was used to reevaluate the normality of each 
sample group using Shapiro-Wilk's. The data for both endpoints for all sample 
groups for both species were normally distributed. Regardless of the method used 
to confirm normality, the results are as reported and will be similarly reflected in 
the resubmission of the final report. 

Comment #12. Growth was evaluated as ''weight". Appropriate weight determinations 
are as dry weight, at specific drying temperatures. Indication of the type and temperature 
of the weight determination should be indicated. 

Response #12: Growth was evaluated using dry weight. Dry weight was determined 
by placing organisms in a drying oven at 65°C for 24 hours. Reported growth 
results reflect final dry weight from which average initial weight was subtracted. 
Average initial weight was determined by collecting a subsample from the organism 
population on the day of test initiation and drying them as described to obtain a 
representative average weight for the batch of organisms used in testing. 

Comment #13. Reference toxicant data is not presented appropriately and may indicate 
problems with test sensitivity. The charts and tables indicate a single final value for 
means and control limits. USEP A protocols identify means and control limits are to be 
re-calculated with each successive data point. At a minimum, this should be reflected in 
the data table. Additionally, the cumulative CV (coefficient of variation) for the Hyalella 
azteca control chart is referenced as 85.6%. The CV (CV =standard deviation/mean x 
100) is a measure of the precision of the reference toxicant tests. High CVs indicate 
variability from test to test due to conditions such as inconsistent sensitivity of test 
organisms from batch to batch, variability in procedures (i.e., handling of organisms, 
maintaining consistency of test operational parameters, or impacts as a consequence of 
analyst specific activities), or variability in control sediments or overlying water. 
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Hyalella azteca method precision data provided in the USEP A manual includes an inter
laboratory study CV of23%, much lower than either CV presented in this study (intra-lab 
precision is generally higher than inter-lab precision). Variability reflected in water-only 
reference toxicant tests would likely increase in whole-sediment tests. The 45.5% CV for 
the Chironomus tentans data is more in accordance with USEPA study data (52.7% and 
17.9%). 

Response #13: The control chart provided is the format more commonly requested 
and is, therefore, used as our typical submittal. A cumulative reference toxicant 
chart can easily be produced and included with final report documentation if 
preferred. 

The wide range between standard deviations indicated on the Hyalella control chart 
is driven, in part, by the single result of a test conducted on 18 July 2000 and 
exacerbated by the small number of data points available at that time. In February 
2000, we changed reference toxicant material from KCI to CuCh, so the chart 
represents only 8 tests, one year of data using CuCh. 

Elimination of the single outlying data point and recalculating the remaining 7-point 
data set results in a CV of 69.7; still relatively bigh. Additional data points as well 
as increased replicates and higher exposure concentrations bave subsequently 
lowered this value. The potential outlier was evaluated using Grubb's method (As 
cited in Grubbs, F. E. "Procedures for Detecting Outlying Observations in 
Samples." Teclmometrics 11(1):1-21 (1969); and Newman, M.C. Quantitative 
Methods in Aquatic Ecotoxicology. 49-57. 1995). 

Schnabel Engineering Associates, Inc. appreciates the opportunity to provide responses to 
your comments on the SRI for the SWP Wilmington, North Carolina facility. If you have 
any questions, please feel free to contact Bill Arrants of SWP at 864-599-1070 ext. 103 
or myself at 803-796-6240. 

Sincerely, 

SCHNABEL ENGINEERING ASSOCIATES, INC. 

Attachn1ent - Lower Clay Elevation Map 

Cc: William Arrants - SWP 
Layton Bedsole - CSP A 
Mark Mari tato - AMEC 
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• • P.O. Box 5447 
Spartanburg, S.C. 29304 

Phone: (864) 599-1070 
FAX: (864) 599-1 087 

Southern Wood Piedmont Company 

Mr. Stuart F. Parker 
Inactive Hazardous Sites Branch 
Superfund Section 
NC Dept. ofEnvironment and Natural Resources 
1646 Mail Service Center 
Raleigh, North Carolina 27699-1646 

Re: Response to Comments on October 2001 
Supplemental Remedial Investigation Report 
Southern Wood Piedmont Site 
NCD 058 517 467 
Wilmington, New Hanover County, NC 

Dear Mr. Parker: 

October 8, 2002 

The enclosed document provides a response to your August 6, 2002 letter regarding the October 
2001 Supplemental Remedial Investigation Report and Human Health and Ecological Risk 
Reports for the Wilmington site. The comments also address your September 4, 2002 e-mail 
regarding the site. 

Certain comments included in this response will require an additional response from your office. 

Thank you for your consideration of these comments. If you have questions or would like to 
discuss an issue, please contact me at 864-599-1070, extension 103, or Greg Kuntz at 864-796-
6420. 

Sincerely, 

William P . Arrants 
General Manager 

/lk 

Enclosure 

cc: G. B. Kuntz 
Layton Bedsole- NCSPA 
Mark Meritato - AMEC 

021 008 NCDENR Response to Comments Oct 2001 
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~ · Gregory Kuntz wrote: 

Stuart, 

" The sixty days is from when we received the comment letter. We hope to 
submit prior_ to the sixty days, but by the time AMEC comments and SWP 
reviews the~comments it may be close to the sixty days. 

I of3 

In regards to the groundwater contamination that potentially extends 
off-site: 

Does NCDENR have any concern about further delineation in the surficial 
aquifer and intermediate aquifer to the east ofMW-28 and MW-28A in Optimist 
Park? For instance a two well cluster in the parking lot at Optimist Park. 

Such a cluster could serve a dual function: 
1) corroborating the (largely inferred) westward hydrogeologic gradients from Optimist Park and, if 
confirmed, 
2) documenting either non-detection, or, alternatively, documenting ambient background contamination, 
establishing baseline levels for comparison to the site. 

Any concern about further delineation in the surficial aquifer and 
intermediate aquifer southeast ofMW-37 and MW-38. For instance a well 
cluster between the City of Wilmington Pump Station and Greenfield Creek or 
across Greenfield Creek (although I can think of a good access point). 

Across Greenfield Creek would be more likely to be non-detect or ambient. However, ownership of this 
property is not indicated on the "Site and Adjacent Property Use Map". 

Would a third well south on Greenfield Creek (surficial well) on NCSPA 
property, in addition to a intermediate well and deep aquifer well be 
necessary to confirm a northerly groundwater flow direction to Greenfield 
Creek or are the flow measurements collected at the Chevron facility 
adequate to demonstrate flow in this area. 

A shallow well on the smaller ports property ( -004) would yield only incrementally useful· data because 
of its proximity to the terminal. An intermediate aquifer well would best be located within the larger 
Ports parcel (-002) at a longitude intermediate between MW-29A and MW-35, and southward on the 
parcel. 

\Viii an intermediate and deep aquifer well cluster be necessary at the 
Chevron facility to complete delineation in thes_e aquifers? 

I don't know what is involved, legally, in obtaining access. Schnabel's hydrogeologic contours indicate 
potential migration south or southeast from MW-35, within the intermediate aquifer, and,southwest or 
west from MW-36 in the deep aquifer. Therefore the deep aquifer is the only one beneath Chevron to 
which migration potentially occurred. On the other hand, these deep aquifer contours are based entirely 
on interpolation between four widely separated monitoring wells (See next response for more on this). 
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A be&~~k -~onitoring weU could be installed hydrogeologiCan~ d~wngradient from the clay surface 
DNAPL (e.g., near GP3 or GP7) to test for aqueous contamination and also to provide additional 
potentiometric data for the limestone aquifer. A second bedrock well, drilled to the south near MW -25, 
would enhance the bedrock potentiometrc data, and help clarify whether bedrock groundwater 
contamination migrates westward or toward Chevron, and therefore whether a bedrock well would be 
indicated at Chevron. -

Will a deeper limestone aquifer well (fourth well) be necessary at well 
cluster MW-34, MW-35, and MW-36 to define the vertical extent of groundwater 
contamination at this location? 

To prevent cross-contamination, you'd have to drill and cement casing well into the bedrock (on the 
order of20 feet), then core an open hole further down for screening .. The groundwater rules indicate 
horizontal and vertical delineation; However, given that the bedrock aquifer naturally becomes saline 
with depth, I start to wonder what would be accomplished. 

Given the wide scattering of existing limestone aquifer wells, first I'd want to see what analytical and 
potentiometric data come out of the bedrock wells above. Surficial well MW-30 was clean, and 
intermediate well MW24A contained only iron and manganese. If no groundwater contamination were 
detected near MW-25, in the intermediate or bedrock aquifers between the production area and the 
creek, that could suggest (contrary to Figs. 23 and 24) that the intermediate and deep contamination near 
Greenfield Creek is independent from the production area That would also be consistent with the 
decrease in contaminant levels and upward gradient from bedrock MW-36 to intermediate MW-35. 

I am not clear on what you mean by the DNAPL on the lower clay does not need 
to be evaluated until later. Is this after the RI is complete but prior to 
implementation of corrective action? If removal of the DNAPL will be 
required during remedial action, then the DNAPL extent will need to be 
defined prior to preparing the remedial action plan. 

I 

Although DNAPL is apparently confmed to the site, it would probably be logistically easier to complete 
the DNAPL evaluation as part of the RI. In the RI review I recommended that existing borehole/well 
log and elevation data be used to contour map the clay layer surface. As with the shallow aquifer, the 
intermediate DNAPL thicknesses could be overlain. From there, one could reasonably infer the likely 
direction of gravitational DNAPL migration across the clay surface, and locate a monitoring/recovery 
well accordingly. 

The well log for MW-24- which, for some reason, was not included in the B-B' cross section- suggests 
that the clay layer surface there slopes with a northward component toward the MW-11 cluster,· 
consistent with much of the remainder of the cross section. 

1 I agree that sampling at Hess could provide a background condition for the intermediate aquifer. 
1 Getting Hess to allow us to sample their well could be a different story. 

We can look into getting access as regulators. Our DA, UST or RCRA people might provide insight . 
An alternative would be intermediate and bedrock well installations near MW-27 and the property line 

! The soil can be fu:rther defined during remedial action activities. The 
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Additional Comments: 
. ... ' . 

·Groundwater data were interpreted to indicate that low-level organic contamination associated with the 
Jandfarm areas.has migrated NW in the surficial aquifer toward Amerada Hess~ However, the 
potentiometric gradient at this location is consiStently westward, and the same organic contaminants are 
absent downgraient in surficial monitoring wells MW-7 and MW-8. . 

Previous discussion has included seeking a variance in groundwater quality, predicated on institutional 
controls such as deed restriction of the property to industrial future use. To date, however, this approach 
has been implemented at only one site in NC. ·Variance, or alternative cleanup goals, would be 
supported if it could be fully documented that ambient groundwater quality was similarly degraded by 
non-site industrial activity. 

Due to the lack of groundwater receptors within the area, and the overall extent of the plumes, it is 
recognized that active treatment of the groundwater (other than DNAPL amendment) may be 
determined not to be cost-effectjve at this site. However, the groundwater section rules require that this 
fmding be documented thoroughly. 
Groundwater Variance Rules are accessible at: 
http://gw.ehnr.state.nc.us/2L113.htm 

Cased push-core explorations GP-72, GP-73 and GP-74 were completed to the top of the deep (bedrock) 
aquifer's confining clay layer, in order to help delineate the extent ofDNAPL in the overlying 
intermediate (lower sand) aquifer. However, locations of explorations GP-73 and GP-74 are apparently 
not illustrated in the SRI report. 

The August 6, 2002 comments included the recommendation that the clay layer's upper interface 
topography be mapped to anticipate potential DNAPL migration within the intermediate aquifer. Such a 
niap would incorporate clay elevation data from available boring logs and the three deep push-cores. 
DNAPL presence could be delineated using DNAPL measurements from appropriately screened wells, 
and deep boring logs containing applicable soil observations. 

If you have other questions or issues, please contact me. 

Stuart 
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~- The sixty days is from when we received the comment letter. We hope to 
~--· submit :prior· to the sixty days; but by the time AMEC comments and SWP 
~- reviews the comments it may be close to the sixty days • ... .. 

In regards to the groundwater contamination that potentially extends 
off-site: 

Does NCDENR have any concern about further delineation in the surficial 
aquifer and intermediate aquifer to the east of MW-28 and MW-28A in Optimist 
Park? For instance a two well cluster in the parking lot at Optimist Park. 

Any concern about further delineation in the surficial aquifer and 
intermediate aquifer southeast of MW-37 and MW-38. For instance a well 
cluster between the City of Wilmington Pump Station and Greenfield Creek or 
across Greenfield Creek (although I can think of a good access point). 

Would a third well south on Greenfield Creek (surficial well) on NCSPA 
property, in addition to a intermediate well and deep aquifer well be 
necessary to confirm a northerly groundwater flow direction to Greenfield 
·creek or are the flow measurements collected at the Chevron facility 
adequate to demonstrate flow in this area. 

Will an intermediate and deep aquifer well cluster be necessary at the 
Chevron facility to complete delineation in these aquifers? 

Will a deep limestone aquifer well that extends below the confining clay 
layer be necessary beneath the production area (MW-11, MW-12, and MW-45) on 
site to confirm the vertical extent of groundwater impact? DNAPL has been 
detected on top of the lower clay in MW-11B. 

Will a deeper limestone aquifer well (fourth well) be necessary at well 
cluster MW-34, MW-35, and MW-36 to define the vertical extent of groundwater 
contamination at this location? 

I agree that sampling at Hess could provide a background condition for the 
intermediate aquifer. Getting Hess to allow us to sample their well could 
be a different story. 

I am not clear on what you mean by the DNAPL on the lower clay does not need 
to be evaluated until later. Is this after the RI is complete but prior to 
implementation of corrective action? If removal of the DNAPL will be 
required during remedial action, then the DNAPL extent will need to be 
defined prior to preparing the remedial action plan. 

The soil can be further defined during remedial action activities. The 
extent of soil impact does not necessarily affect the selected remedial 
alternative. 

If you.don't mind I would appreciate NCDENR's thoughts on these questions. 

Thanks, 

Greg 

-----Original Message-----
From: Stuart Parker [mailto:Stuart.Parker@ncmail.net) 

... 
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Hello_ Greg,: 
.. 

Not sure how you derived that date. In this case, figure 60:days from the 
time 
Schnabel received. 

Re: RI ·report collation, we'll expect a final synthesized document, but can. 
discuss a separate deadline for that submittal after we get through these 
issues 
and are in agreement on the responses. 

Review and comment e-files are forthcoming later today. 

I am also drafting follow-up comments (clarification, actually) on 
unresolved 
groundwater issues. The upshot is that groundwater contamination should be 
delineated during the RI, as it potentially extends off-site. The surface 
soil 
and the intermediate aquifer DNAPL delineations can be addressed later. 

Toward that end, sampling at Hess's intermediate monitori~g well could 
provide a 
background level. I note that Ports Authority property lies south of 
Greenfield 
Creek, opposite MWs 34-36 and east of the Chevron property.. Installation 
and 
sampling of a 2-well cluster there could resolve the issue of off-site 
migration · 
in the intermediate and bedrock' aquifers. 

Stuart 

Gregory Kuntz wrote: 

> Stuart, 
> 
> It looks like our deadline for submitting a response to NCDENR's comments 
on 
> the SRI is October 11, 2002. Are you in agreement with this date. 
> 
> Let me know, 
> 
> Gregory B. Kuntz, P.G. 
> Schnabel Engineering Associates, Inc. 
> 104 Corporate Blvd., Suite 420 
> West Columbia, South Carolina 29169 
> 803-796-6240 
> 803-796-6250 (fax) 
> 803-960-0641 (mobile) 
> gkuntz@schnabel-eng.com 
> 
> This e-mail including attached files is confidential. Its transmission is 
>solely as an accommodation for the benefit of the recipient. The· 
recipient 
> bears the responsibility for checking its accuracy against corresponding 
> originally signed documents provided by Schnabel Engineering Associates, 
> Inc. If you received this e-mail in error, its use ip prohibited. Please 
>destroy it and immediately notify postmaster@schnabel-eng.com 

3/24/03 5:04 PM 
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· It looks. like our deadline for submitting a response to NCDENR's comments on . 
'.the· SRI· is October 11, 2002. ·Are you in agreement with this· date • 

. ; 

Let me kriow, 

~ Gregory B. Kuntz, P.G. 
~ Schnabel Engineering Associates, Inc. 

104 Corporate Blvd., Suite 420 

of] 

West Columbia, South Carolina 29169 
803-796-6240 
803-796-6250 (fax) 
803-960-0641 (mobile) 
gkuntz@schnabel-eng.com 

This e-mail including attached files is confidential. Its transmission is 
solely as an accommodation for the benefit of the recipient. The recipient 
bears the responsibility for checking its accuracy against corresponding 
originally signed documents provided by Schnabel Engineering Associates, 
Inc. If you received this e-mail in error, its use is prohibited. Please 
destroy it and immediately notify postmaster@schnabel-eng.com 
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· . Hello · ~reg, • . . ~~- . 
. . 

. ·-~ttached is the complete review and·:~~mment bY.,.~andra Mort 

·Thanks, 
·stuart 

Name: SdTx073l.pdf 
[JSdTx073l.pdf Type: Acrobat (application/pdf) 

Encoding: base64 

----.-,.-~----·------..---.-.---·---~- .- .. -·--- ~ .- ... -.... - ..... -
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N ORTH CAROLINA 

DEPARTMENT OF ENVIRcA£NT AND NATURAL RESOURCES 
DIVISION OF WASTE MANA<WiENT • _&~A 

-·;~~ 
MICHAEL F. EASLEY, GoVERNOR 

WILLIAM G. Ross, JR., SECRETARY 

DEXTER R. MATTHEWS, DIRECTOR 

Mr. William Arrants, 
Manager ofEnvironmental 
Affairs I Regulatory Compliance 
Southern Wood Piedmont Co. 
P.O. 5447 
Spartanburg, South Carolina 29304 

Re: Review and Comment on Submittal: 
Schnabel Engineering Report 
on Remedial Investigation, 
Southern Wood Piedmont- Wilmington Site 
NCD 058 517 467 

Dear Mr. Arrants: 

,., _., ___ _ 
NCDENR 

August 6, 2002 

The NC Superfund Section has reviewed the Supplemental Remedial Investigation Report 
completed by Schnabel Engineering Associates. Attached are questions and comments on the 
Supplemental RI report. Attached also are separate review and comment on the updated Human 
Health and Ecological Risk Assessments, and on the Sediment Ecotoxicity Report. 

Southern Wood Piedmont Co . is directed to submit a complete and satisfactory response 
within sixty (60) days of receipt of the attached comments. If you have any questions on comments 
regarding the SRI report, please contact me at (919) 733-2801, Ext. 280. For discussion regarding 
the Human Health and Ecological Risk Assessments, please contact Ms. Hanna Assefa at Ext. 279. 

Attachments 

cc: Mr. Gregory Kuntz, Schnabel Engineering 
Layton Bedsole, NC Ports Authority 
Luis Flores, EPA Region IV 
James Bateson 

File 

Sincerely, 

rr 
Stuart F. Parker 
Hydrogeologist 
NC Superfund Section 

1646 MAIL SERnCE CEI\"TER, RALEIGH, NORTH CAROLI!\A 27699-1646 
401 0BERLIJ\ ROAD, SU1TE 150, RALEIGH, NC 27605 

PRONE: 919-733-4996 \FAX: 919-715-3605 
AN EoUAL Ori'ORTlJNm·fAmRMA TJYE A en o r; E.MrLOYD: • so•/o R.u:Yci.LDIJ 0% POST -CONSUMEJ: p AJ'EJ: 
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Review and Comment on 
October 200 I Supplemental Remedial Investigation Report 

Southern Wood Piedmont Site 
Wilmington, New Hanover County, NC 

NCD 058 5I7 467 

Stuart F. Parker 
NC Superfund Section 

August2002 

TECHNICAL COMMENTS SPECIFIC TO SUPPLEMENTAL RI REPORT: 

Executive Summary 
P. ES 3: Corrections : Striped Bass <note throughout report> 

Section 1.0 
P.2: 

Section 5.6.I 
P. 3: 

Section I3.0 
P. 10: 

Section 22.1 
P.28: 

Section 32.I.I 

each medium 

Document that monitoring well data from Chevron are from the surficial aquifer. 
Are any data available that might help delineate contamination in the intermediate or 
limestone aquifers beneath Chevron ? 

This is just ~ low tide, then, and flow reversal is just beginning ? Refer to Figure 
5. 

Superfund Section concurs that Chevron SVOCs apparently are upgradient from this 
contaminated Greenfield Creek sediment location. However, need to document that 
this is the surficial aquifer. 

No narrative on soil dioxin/furan PRG exceedences. 

P. 34: Sampling 1Q ~has not detected dioxin/furan PRG exceedences in soils outside the 
landfarm and production areas. However, higher-resolution sampling of surface soils 
would be required as part ofRemedial Design, in order to delineate the areal extent 
ofPRG exceedence. 

I 



Section 3 2.1.2 
P. 35: Paragraph 2 indicates that proximity ofDNAPL and residual product to groundwater 

invalidates the vadose zone modelling approach. Paragraph 3 recommends that 
protection-:of-groundwater standards therefore be applied only to those areas of 
known groundwater impact, specifically, the landfarm, large storage tank, production 
and covered ditch areas. However, residual creosote and/or DNAPL have been 
detected outside of these areas, and groundwater contamination is even more 
widespread beneath the site. 

Section 32.2.1 
P. 36: 

P.36: 

Groundwater constituent concentrations in these off-site wells do not exceed their 
Practical Quantitation Limits (PQLs) but some concentrations do exceed the Method 
Detection Limits {MDLs), which are the limits cited in Figures 21 through 24. 

Because MW-34, MW-35 and MW-36 contain multiple contaminants in excess of 
MDLs, they do not delineate the extent of contamination. 

At MW-34, concentrations of certain PAH species are similar to MW-29, but the two 
samples also have several P AH species not in common. 

Intermediate well groundwater elevations: Greatest variation occurs in MW- 32, close 
to Cape Fear River, supporting tidal influence by river. However, MW-35 is higher 
than MW-29A throughout tidal cycle. 
Upward vertical hydraulic gradients exist between the lower aquifers and the surficial 
sand at MWs 34-36. However, this is insufficient to demonstrate that Greenfield 
Creek is a discharge boundary for the lower aquifers, esp. in the absence of 
intermediate or bedrock groundwater elevation data from Chevron. 

Intermediate. aquifer's MW- 35 has comparable, or higher, contaminant 
concentrations than MW- 29A. 

MW- 31, MW- 32, MW- 33 are "clean" wells outside the plume. MW- 34, MW- 35 
and MW- 36 are contaminated. MW-34 and MW-35 are demonstrably downgradient 
of sources throughout most or all of the tidal cycle. 

MW-36 is across gradient for much of the tidal cycle. It has more contaminants, and 
at higher concentrations, than MW- 35 or MW- 2~A.. 

Discuss significance ofP AH contamination in MW-41 and MW-42, and compare with 
other bedrock wells. 

2 



Section 32.2.2 
P. 38: The peat may have been partially excavated during historical removal of visually 

contaminated soil. This is evident south ofMW-44 and MW-26 (Fig. 25). How does 
the shallowing of the peat to sea level affect groundwater or contaminant migration 
to the lower drainage ditch, as the upper sand thins to a few feet there ? 

P. 38: 

Section 32.5 
.P.40: 

Table 8-3 

Table 10-3 

Figure 26: 

MW-26A, MW-4B and MW-44A document DNAPL in the lower sand aquifer, atop 
the limestone aquifer's confining ~lay layer. Is DNAPL pooling at MW-26A and 
migrating downslope ? Using elevation data and logs from these and other wells, it 
should be possible to map the top of the clay layer, as in Fig. 25. Note the seam of 
DNAPL above the pooled DNAPL in MW-44A. 

Dioxin/furan fish tissue results from Lower Greenfield Creek did not exceed the 
RBCs. However, concentrations of several congeners exceeded corresponding 
background concentrations by an order of magnitude. This should be addressed in the 
report · 

SD-40 chromium is 0.92, not 0.092 
SD-40D chromium is 0.93, not 0.093 

What is the derivation and meaning of BKGD. ? Sample-to-background result 
comparisons must be between equivalent types offish: e.g., 13D to llC (bluegill & 
red ear). 

Check data values listed under Bio-13B-Dup through Bio-13E-Dup, Total HXCDD 
through Total HXCDF. 

The deep aquifer's confining clay layer extends farther south than indicated; it is 
present at MW-24A. 
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SUPPLEMENTAL RI HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT 

Haruia Assefa, Industrial Hygienist, NC Superfund Section Inactive Hazardous Sites Branch 
has reviewed the Supplemental RI Human Health and Ecological Risk Assessments. Her comments 
are attached. 

SEDIMENT ECOTOXICITY TESTING 

Prior to the Supplemental RI, US EPA Region IV and State Inactive Hazardous Sites 
Program (IHSP) personnel noted that ecotoxicity testing of drainage ditch and Greenfield Creek 
sediments was an appropriate approach to evaluate ecological risk at the site. However, they 
maintained that chronic exposure scenarios will be required to complete a satisfactory evaluation. 

During the Supplemental RI, ten-day survivorship/growth was tested using seven sediment 
samples and three control samples. Three sediment samples (2 in the ditch and 1 in Greenfield Creek) 
proved ecotoxic for both endpoints by this method. 

In the Supplemental RI Workplan (p. 18) Schnabel Engineering cited unreliability of chronic 
chironimid toxicity studies as a rationale for limiting chironimid ecotoxicity testing to 10 days. No 
specific studies were cited. During the subsequent RI, however, both chironimid ·.and hyalellid 
exposures were limited to 10 days, at variance with EPA protocol. 

Because reproductive viability of benthic macro-invertebrates has not been tested, the likely 
impact of the "non-lethal" sediments on ecological food-chain productivity has not be determined. 
A more complete explanation for the variances is requested. Further study will be required to 
evaluate the effectiveness of any Remedial Action method. 

The NCDENR, Division ofWater Quality, Aquatic Toxicology Unit has reviewed the AMEC 
February 2001 Toxicity Evaluation Report (SRI Ref. 10). Their comments are attached. Note that 
items in Concern 1 (sampling methodology) were addressed in the RI Workplan. 
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August 5, 2002 
Memorandum: 

To: 

From: 

RE: 

Stuart Parker 
Hydrogeologist ~ 
Site Assessment and Remediation Branch 

Hanna Assefa 
Environmental Toxicologist 
Inactive Hazardous Sites Branch 

Southern Wood Piedmont 
Human Health and Ecological Risk Assessment 

I have reviewed the subject documents and offer the following comments: 

Baseline Ecological Risk Assessment 

1. Page 1- Please define what A WQS AND WQS are also explain the source of SQGs. 

2. Page 2- Under Red-Tailed Hawk- the model was not used to estimate the principal prey item rather 
the concentration of contaminant in the principal prey item. 

3. Page 5- The habitat characterization is inadequate. A strong case has not been made to indicate 
the quality of the habitat is poor. What species are expected to occur in the woodlands, grassy 
open fields, and wetlands. Enough information is not provided for the reviewer to conclude that the 
assessment endpoints chosen are adequate particularly for. 
wetlands and other terrestrial habitats. 

4. Page 6 discusses threatened and endangered species in the Wilmington area but is silent on the 
presence of endangered, threatened, rare or of special concern species in the site area There must 
be a statement regarding the effect if any of site contamination on any ofthese species. 

5. Provide a site map that shows all the different habitats. 

6. Page 9 -11 USEP A guidance states "Assessment endpoints are explicit expressions of the actual 
environmental value that is to be protected". Please be explicit when you say effects. What kind of 
effects? Perhaps "long term health and reproductive capacity" is more appropriate. Provide maps 
showing all the sample locations for samples used in the ecological risk assessment. 

7. Why were herbivorous/insectivorous birds and insectivorous birds not considered as measurement 
endpoints as receptors of interest. 

8. What about reptiles and amphibians? 

9. The conceptual site model should be modified to show emergent and terrestrial insects and aquatic 
and wetland plants as primary receptors unless it is known they are not . 
If these receptors are not applicable explain why not in the habitat description. 



I 0. Soil data summary table shows that some chemicals were analyzed for in 64 samples were 
analyzed for in as few as I sample. Explain how 1 sample is representative of concentrations at a 
site this big. What was the rationale if any? 

II. For those chemicals that were analyzed for in a few samples discuss how representative the data is, 
and its impact to the risk assessment. 

12. 5.1.3.1 states that different groups of samples were used to calculate the EPCs depending on the 
receptor and exposure area under evaluation. There should be tables with the samples used to 
calculate the EPC identified for each receptor. 

13. Provide more detail on the fish sampling analysis. Are the fish species sampled appropriate diet for 
the piscivorus species we are trying to protect? 

14. Table 4-7 gives the rationale for eliminating some chemicals as COPCs as being because they are 
VOC's and the footnote states that VOCs were not analyzed for. If that is the case why are there 
detected concentrations? Please clarify. 

I5. Table A-I through A-4 are duplicates of4-1 through 4-4 remove. 

16. Table 4-7 and 4-8 could be less cluttered if TIC's were removed. They have already been 
identified in table 4-5. Also which of the TIC's were J qualified and which were N qualified? 

17. These same TIC's are presented in the human health risk assessment as being N qualified. Please 
provide correct information. 

18. All J qualified data with no toxicity data available needs to be discussed in the uncertainty section. 

19. Provide a table for the TEFs used for dioxin and furan. 

20. Section 5.1.2 "Exposure Pathway Identification". This section should be better organized. Some 
items are more appropriate for " identification of contaminants" of concern. is not section or 
"direct toxicity testing section". 

21. Section 5.2 Ecological Effects Evaluation does not provide enough information regarding the 
toxicity assessment. There should be a toxicity assessment section that provides for each 
contaminant of concern a description of the study that provided the the mammalian or avian 
NOAEL or LOAEL. Also provide why this study was more appropriate than others that were 
reviewed. Also show how TRVs were derived. 

22. Page 30- Remove the statement that HQs greater than 1 and less than 10 are not significant due to 
the uncertainties associated with the input assumptions and TRV derivation. All we know is that a 
potential risk exists. 

23. Page 30-Under measurement endpoint 1: Comparison of predicted average daily Dose of chemicals 
for mammalian receptors with TRVs for the species. The red tailed hawk is not a mammalian 
species. 



• 
24. Please provide laboratory data sheets for samples used in this risk assessment. Include data quality 

validation package. 

Human Health Risk Assessment 

1. Contaminated groundwater has to be screened against the North Carolina Groundwater Quality 
Standards. Groundwater is protected for potential future use. 

2. Page 9-The default child lead RBC remains 400 mglkg. EPA recommends using the IEUBK 
model only if you have site specific measurements on lead exposure. 

3. Provide sample location maps for samples used in this risk assessment. 

4. Soil data summary table shows that some chemicals were analyzed for in 64 samples were 
analyzed for in as few as 1 sample. Explain how I sample can characterize a site this big. 
Explain the rationale if any? 

5. For those chemicals that were analyzed for in a few samples discuss how representative the data is, 
and its impact to the risk assessment. · · 

.. ~ 6: The inhalation route of exposure must be evaluated for the future site worker. 

7. The inhalation route of exposure must be evaluated for the trespasser. 

8. Page 19-Target Risk Level- The North Carolina Superfund sets the target risk as one in a miiiion 
regardless of the classification of the carcinogen. Therefore all RBC's calculated for individual 
carcinogens must be based on one in a million risk. 

9. Page 21 and table 2-4- Compare Surface Water concentrations to North Carolina Surface Water 
Quality Standards or Water Quality Criteria for protection of human health protection if they are 
applicable to the surface water body not just MCLs and tap water values. 

10. The method for calculation of inhalation exposure differs significantly from the method 
recommended in the US EPA Risk Assessment Guidance for Superfund. Unless you can provide a 
rationale as to why this is a better method please use EPA's method. 

11. When using the Region 9 or Region 3 PROs for screening the non-carcinogenic PROs must be 
adjusted by a factor of5 to account for additivity. Distinguish PROs based on toxicological 
endpoint that the PRG represents. 

12. Table 2-2 There is no PRG for a benzo(b,k)fluoranthene in the Region 9 tables. 

13. Table 3-1 USEPA recommends in the 2001 draft dermal exposure guidance that the oral toxicity 
values for arsenic, P AHs, PCB and TCDD not be adjusted for absorption for use as dermal 
toxicity values. Similarly the recommended dermal absorption factors differ from the ones 
presented in this human health risk assessment. Please go to the original papers cited in this 
document and review. Unless you can make a case as to why these assumptions are inappropriate 
revise table 3-1, 3-2 and table 4-1-to 4-51 as appropriate. Recalculate RBCs. 



14. Calculate the risks posed by carcinogens and the hazard quotient of the non-carcinogens. 
For the non-carcinogens state what critical effect the toxicity value is based on. 
Give adequate consideration as to what exposure point concentration to use in cases where there is 
inadequate sampling data for a particular chemical. 

15. Section 5 is silent about the TCDD in fish exceeding RBCs. Discuss. 

16. Of concern is the use of exactly the same fish samples for human health and ecological exposure. 
The human health risk assessment should be based on the fillet data. 

17. Please provide laboratory data sheets for the samples used in this risk assessment. Include data 
validation package .. 

18. Please p~ovide dioxin TEFs used. 
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MEMORANDUM 

To: Stuart Parker 
Superfund Section, DWM 

Through: Matt Matthews 
Supervisor, Aquatic Toxicology Unit, DWQ 

From: Sandy Mort 
Environmental Biologist, Aquatic Toxicology Unit, DWQ 

Subject: Review of Southern Wood Piedmont(WiiJ'11ington) sediment toxicity report 
Testing performed by AMEC Bioassay Laboratory, February 2001 

ATU has completed review of whole-sediment toxicity data generated for sediment samples 
collected at Southern Wood Piedmont Company,.Wilmington. Freshwater sediment_ . 
samples were collected·iri'Januaryi6'6t.and 1o-day'Whole:sedimehftests were initiated in 
February 2001 · :f. 'r~:,'.~~ ~ r::-~ 15 ,-

• • -r· ~~._ t::;E· t f~;. f;·; ~··~ 

A brief description of sam'ple collectio!"!;.;~~mple.h~~(fling, and-toxicity test procedures is 
included in the report. Several deviations from standardized USEPA whole-sediment 10-
day toxicity testing protocols are noted that may impact the soundness and sensitivity of the 
data. Additionally, relevant information regartiing sample handling and test procedures that 
may impact data soundness are not included in the report. Uniformity in test procedures is 
critical to toxicity testing, facilitating assessment of test sensitivity and soundness between 
differing laboratories, sites and times. Modification of standardized protocols may have 
unseen effects on organism sensitivity and may negatively impact future toxicity and 
remediation evaluations. 

Survival and growth endpoints for the sediment-dwelling amphipod Hyallela azteca and the 
midge Chironomus tentans were evaluated in short term toxicity tests. Short-term whole
sediment toxicity tests are suitable for identifying high levels of toxicity or for screening 
purposes. Standardized protocols also exist for whole-sediment chronic (long-term) tests 
(28 to -60 days) which monitor sub-lethal endpoints such as reproduction, growth, and 
emergence (in addition to acute mortality effects). Chronic tests monitor endpoints that are 
more sensitive and thus are able to detect lower levels of toxicity that may not result in 
acute (mortality) effects, yet may significantly alter site benthic populations or result in other 
ecosystem effects. The 1 0-day growth endpoint is likely more sensitive than the 1 0-day 
mortality endpoint, but not as sensitive as long-term test endpoints. 

Review of reported toxicity data supports the conclusion of potential in situ acute sediment 
toxicity at sample locations SD-42, SD-43, SD-45, and likely SD-44, if procedural 
modifications did not impact the soundness of test protocols. Long-term sub-lethal effects 
resulting from lesser concentrations of contaminants cannot be evaluated from this data. 
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it: " . . Foll0wing1s:a;lisfof~ricems regarding·modification!fto ·standardized"ieStprotdcets·i:lncf': ..... . 
go possibl~. implica~Of1~• .as Well as ·additio~al. infonnation recommended for inclusion in tJi~ r. report to su~po_rt t.~~ validnr:C?!_,~e ~a~. . . ' . . . . . ' ' ~· ·.. . ' : . ' 

~ ·. 1. ··There is no· d~scriptiori of sample colleCtion methods. What was the depth of sedi~ent 
t . ·'.~~Collection? ·(Generally, sediment for. toxicity ,testing is collected from thezone·of.berithic 
~. · iiCtivit}i {0 to S:.6.inches) fa· evaluate direct impaCts tothe·benthos and food web.) .How 
~ were sediments collected? Were fines retained in the samples? Were composites · 

prepared? Were samples homogenized before testing? 
2. There was a 6-7 day delay in delivery of the samples to the toxicity laboratory. Were 

they stored at 0.0-4.0°C during this time? If not, the physicochemical and biological 
character of the sediments, and thus the toxicity assessment, may have been impacted. 

3. Tests were performed at 20°C. USEPA methods specify 23°C for 10-day tests for these 
two organisms. To more appropriately evaluate local conditions 20°C may be required 
for testing routinely performed by this west-coast laboratory, but is not necessarily 
appropriate for NC sediments. Using 23°C may not have been discussed with the lab, 
and likely would result in higher costs or the selection of a different lab, since a record of 
reference toxicant tests at the same temperature would have been required. The 
ultimate impact of the lower temperature on. test data is only speculative. 

4. USEPA recommends a minimum ·Of 8 replicates ~for 1 0-day tests. Five replicates were 
used. -The number of replicates impacts sensitivity and· precision of the data. 

5. It was indicated that testieplicates were randomized, but there is no notation that 
organisms placement in the test replicates was also randomized. The soundness of the 
data is impacted if test.9.rganism placement is not randomized. . 

6. Toxicity procedures specify a ·stariaarq 'age ra·nge'for'test organisms at test initiation to 
insure an organism:s·fnost s~nsitivei~~f:ne[arl~~o) ag~rat"ge is 'used. This ~ge ~nge 
varies with species, test endpoint, and.test duration. There is no indication of the age 
range of organisms.used fot.these.tests •. !.Jsing~or.ganisms older than the required 
range may significantly reduce~tes't sensitivity. ·· · ... 

7. Test treatment set-lip did not match USEPA volume recommendations. Sediment 
volume was referenced to depth per replicate. USEPA methods specify a specific 
volume of sediment and over-lying water. Maintenance of the appropriate ratio of 
sediment to water cannot be determined from the information provided. Variation of the 

· depth of sediment indicated in standardized protocols, or the ratio of sediment to water, 
may impact organism exposure and response. 

8. Feeding regimes did not match recommended protocols, but may be altered based on 
experience and documented suitability. Food volume was significantly reduced from 
recommended protocols and if not adequate would impact organism health and test 
sensitivity; Too much food may also impair test soundness, supporting the lab's 
reduction if food accumulation had been observed. In either case, a statement as to 
why feeding regimes were so significantly altered is warranted. 

9. The USEPA methods specify two water changeovers per day. There is no mention of 
water renewal. Water changeovers are used to reduce the build-up of toxic by-products 
in the water column during tests. The increased volume of water and aeration (which is 
not recommended in the USEPA method unless DO falls below 2.5 mg/L) may have 
been used to eliminate the need for water renewal, a significant labor and equipment 
cost. Again, deviation from standard protocols may have impacts on data reliability and 
the ability to use this data for future comparisons. 

10. The over-lying water was referenced as "Culligan-filtered". No elaboration of 
· characterization of the water is provided. Specific suitable water sources are referenced 
in the methods. Overlying water should be similar to site water (hardness, alkalinity, pH, 
etc.) to optimize test relevance. Certain types of water may not be suitable, such as 
municipal supplies, without specific additional treatment (carbon filtration). Further 
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w· -. ::: :--·-:_: ;-: iM~rifi~~an:t6:~~~Por1'th~-~~~biiHyotthe-6\ie~}1ng~t~r-1S"~·ece~saly.: G·ene~~lly,·- ; . . : ... -

1 
. riatural'surfaee'waters o'r synthetic surface Waters prepared from laboratorY grade- •. -

- . . deionized Water and"reagents"are tised. . . :.. . . . . ~ _· . . . 
; - - .-•_ 11 ;.oue to:~e)~uijltier~~f~_ata'poiiitS ~s~tistical analy5is- of survival and growth data ·should: - · 

r. .. · : . have employed Shapiro-Wilk's test for normality. The Kolmogorov test is used when . 

f · '-~:; .·12·.-~~J!t~r~;~Js~~f~~ ~~:~;~:_:-,~~pro~ri~t~ ~~ig.~t ~e~~~~n~~;o~~ ar~-~~d~ _· .. -

f weight, at specific drying temperatures. Indication of the type and temperature of the 
· weight determination should be indicated. . 
;; 13. ReferenCe toxicant data is not presented appropriately and may indicate problems with 

test sensitivity. The charts and tables indicate a single final value for means and control · 
limits. USEPA protocols identify means and control limits are to be re-calculated with 
each successive data point. At a minimum, this should be reflected in the data table. 
Additionally, the cumulative CV (coefficient of variation) for the Hya/lela azteca control 
chart is referenced as 85.6%. The cv (CV = standard deviation/mean X 1 00) is a 
measure of the precision of the reference toxicant tests. High CVs indicate variability 
from test to test due to conditions such as inconsistent sensitivity of test organisms from 
batch to batch, variability in procedures (i.e., handling of organisms, maintaining' · 
consistency of test operational parameters, or impacts as a consequence of analyst
specific activities), or variability in confroLsedimentsor overlying water. Hyal/ela azteca 
method precision data provided·in the USEPA manual·includes an inter-laboratory study 
CV of 23%, much lower than either CV presented in this study (intra-lab precision is 

· generally higher than inter:-lab precision). Variability reflected in water-only reference 
toxicant tests would likely increase in whole-sediment tests. The 45.5% CV for the 
Chironomus tentans data is rnore:in accdrdance )Yith'USEPA·study data (52.7% and 
17 go') ,. ,'" !~~: 7?_·- ~L t~· t_~ __ .. -- ~~ ... ·· 
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Here is my report on the sediment tox study. Sony for the delay- it bad to go through internal review. -A signed eopy is.in_,._ .·. '--·'· 
1ransit. · - · · · · · - - · · · · - . · - ·- --- · · 

. 
I 

! 

I was not overly impressed witb the quality of the report. A Jot of critical info was leftoutanda Jot:_ofmodifications were:·~_·::::~,, --'C :·.-,- · l 
made to the methodS. Because of these 2 things; and the variability in the reference toxicicant data; I would question the· · ~-
experience of the lab or persons doing the tests/report. But, I didn't put that (specifically) in the report; · · · · ' 
Also, if you asked for a long-term study, that is not what you got. There could be sub-lethal effects out there that were not 
identifed that will have long-term impacts on .the ecosystem. 

If you have any questions give me a call. 
Thanks for the opportunity to assist with this. 

Sandy Mort, Environmental Biologist 
sandy.mort@ncmail.net 

t: (919) 733-2136 x242 
f: (919) 733-9959 

Location: 
Aquatic Toxicology Unit 
Environmental Sciences Branch/DWQ 
4401 Reedy Creek Road 
Raleigh, NC 27607 

Mail: 
ESB/DWQ 
MSC 1621 
Raleigh, NC 27699-1621 

Name: SedmtTox0201_0702.pdf 
[JSedmtTox0201 0702.pdf Type: Acrobat (application/pdf) 

Encoding: quoted-printable 

3124/03 4:53 PM 
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MEMORANDUM 

To: Stuart Parker 

Division of Water Quality 
- Aquatic Toxicology Unit 

July 31, 2002 

Superfund Section, DWM 

Through: 
1<' 

Matt Matthews r<' 
Supervisor, Aquatic Toxicology Unit, DWQ 

• 

From: Sandy Mort ~{}\ 
Environmentaf Biologist, Aquatic Toxicology Unit, DWQ 

Subject: Review of Southern Wood Pie~dmonf(WilrTlington) sediment toxicity report 
Testing performed by AMEC Bioassay Laboratory, February 2001 

' ·1": 

' 

ATU has completed revieyv ofwhole-sediment toxicity data gene.rated for sediment samples 
collected at Southern Wood PiedmontCompany,,.Wilmington. Freshwater sediment 
samples were collected in January 2001 arid 1 0-day whole::sedimehrtests were initiated in 
February 2001. ; · · · !: ·. ! · p... · · 

~ -~ .. ' ::'; ·,_ ;·· <: f / b·.:<- &,k.~::~+- . . :;·.· 

A brief description of sample collection, sample h'imdling;~ahd toxicity test procedures is 
included in the report. Several deviations from standardized USEPA whole-sediment 10-
day toxicity testing protqcols are noted that may impact the soundrie~is and sensitivity of the 
data. Additionally, relevant information regarding sample handling and test procedures that 
may impact data soundness are not included in the report. Uniformity in test procedures is 
critical to toxicity testing, facilitating assessment of test sensitivity and soundness between 
differing laboratories, sites and times. Modification of standardized protocols may have 
unseen effects on organism sensitivity and may negatively impact future toxicity and 
remediation evaluations. 

Survival and growth endpoints for the sediment-dwelling amphipod Hyallela azteca and the 
midge Chironomus tentans were evaluated in short term toxicity tests. Short-term whole
sediment toxicity tests are suitable for identifying high levels of toxicity or for screening 
purposes. Standardized protocols also exist for whole-sediment chronic (long-term) tests 
(28 to -60 days) which monitor sub-lethal endpoints such as reproduction, growth, and 
emergence (in addition to acute mortality effects). Chronic tests monitor endpoints that are 
more sensitive and thus are able to detect lower levels of toxicity that may not result in 
acute (mortality) effects, yet may significantly alter site benthic populations or result in other 
ecosystem effects. The 1 0-day growth endpoint is likely more sensitive than the 1 0-day 
mortality endpoint, but not as sensitive as long-term test endpoints . 

. Review of reported toxicity data supports the conclusion of potential in situ acute sediment 
toxicity at sample locations SD-42, SD-43, SD-45, and likely SD-44, if procedural 
modifications did not impact the soundness of test protocols. Long-term sub-lethal effects 
resulting from lesser concentrations of contaminants cannot be evaluated from this data. 
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Following is a list of concerns regarding modifications to standardized test protocols and 
possible implications, as well as additional information recommended for inclusion in the 
report to support the validity of the data. 

1. There is no description of sample collection methods. What was the depth of sediment 
collection? (Generally, sediment for toxicity testing is collected from the zone of benthic 
activity (0 to 3-6 inches) to evaluate direct impacts to the benthos and food web.) How 
were sediments collected? Were fines retained in the samples? Were composites 
prepared? Were samples homogenized before testing? 

2. There was a 6-7 day delay in delivery of the samples to the toxicity laboratory. Were 
they stored at 0.0-4.0°C during this time? If not, the physicochemical and biological 
character of the sediments, and thus the toxicity assessment, may have been impacted. 

3. Tests were performed at 20°C. US EPA methods specify 23°C for 1 0-day tests for these 
two organisms. To more appropriately evaluate local conditions 20°C may be required 
for testing routinely performed by this west-coast laboratory, but is not necessarily 
appropriate for NC sediments. Using 23°C may not have been discussed with the lab, 
and likely would result in higher costs or the selection of a different lab, since a record of 
reference toxicant tests at the same temperature would have been required. The 
ultimate impact of the lower temperatqre,on testda,ta is only speculative. 

4. US EPA recommends a minimurri'~.of 8 replicates'for .1 o~day tests. Five replicates were 
used. The number of replicates impacts sensitivity arid precision of the data. 

5. It was indicated that test·replicates were randomized, but there is no notation that 
organisms placement~.irit~e test replicates was also random~zed. The soundness of the 
data is impacted if test·organismplacement is.not randomized:% · · 

6. Toxicity procedures.specify a standard'age rangecfor test organisms at test initiation to 
insure an organism'SJllOSt s'ensitive'(orn~arlyso) ag~.ra~ge is used. This age range 
varies with species, test endpoint, and test'duration. There is rio indication of the age 
range of organisms·Lised for thesefests:"";'Using organisms older than the required 
range may significanlly redt.lce'"testsensitivity. .. . 

7. Test treatment set-up,did not match USEPA volume-recommendations. Sediment 
volume was referenced to depth.per replicate. USEPA methods specify a specific 
volume of sediment and over-lying water. Maintenance of the appropriate ratio of 
sediment to water cannot be determined from the information provided. Variation of the 
depth of sediment indicated in standardized protocols, or the ratio of sediment to water, 
may impact organism exposure and response. 

8. Feeding regimes did not match recommended protocols, but may be altered based on 
experience and documented suitability. Food volume was significantly reduced from 
recommended protocols and if not adequate would impact organism health and test 
sensitivity. Too much food may also impair test soundness, supporting the lab's 
reduction if food accumulation had been observed. In either case, a statement as to 
why feeding regimes were so significantly altered is warranted. 

9. The USEPA methods specify two water changeovers per day. There is no mention of 
water renewal. Water changeovers are used to reduce the build-up of toxic by-products 
in the water column during tests. The increased volume of water and aeration (which is 
not recommended in the USEPA method unless DO falls below 2.5 mg/L) may have 
been used to eliminate the need for water renewal, a significant labor and equipment 
cost. Again, deviation from standard protocols may have impacts on data reliability and 
the ability to use this data for future comparisons. 

10. The over-lying water was referenced as "Culligan-filtered". No elaboration of 
characterization of the water is provided. Specific suitable water sources are referenced 
in the methods. Overlying water should be similar to site water (hardness, alkalinity, pH, 
etc.) to optimize test relevance. Certain types of water may not be suitable, such as 
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Following is a Jist of concerns regarding modifications to standardized test protocols and 
possible implications, as well as additional information recommended for inclusion in the 
report to support the validity of the data. 

1. There is no description of sample collection methods. What was the depth of sediment 
collection? (Generally, sediment for toxicity testing is collected from the zone of benthic 
activity (0 to 3-6 inches) to evaluate direct impacts to the benthos and food web.) How 
were sediments collected? Were fines retained in the samples? Were composites 
prepared? Were samples homogenized before testing? 

2. There was a 6-7 day delay in delivery of the samples to the toxicity laboratory. Were 
they stored at 0.0-4.0°C during this time? If not, the physicochemical and biological 
character of the sediments, and thus the toxicity assessment, may have been impacted. 

3. Tests were performed at 20°C. US EPA methods specify 23°C for 1 0-day tests for these 
two organisms. To more appropriately evaluate local conditions 20°C may be required 
for testing routinely performed by this west-coast laboratory, but is not necessarily 
appropriate for NC sediments. Using 23°C may not have been discussed with the lab, 
and likely would result in higher costs or the selection of a different lab, since a record of 
reference toxicant tests at the same temperature would have been required. The 
ultimate impact of the low~r. teme,(3ratt,tre~P.n;t~st;.pa~())s only specul~tive. . 

4. USEPA recommends a mtnunum:.of 8 tephcates,for10-:day tests. Ftve replicates were 
w· ~ "» v~. .~ .. 

used. The number of replica\esAmpacts'sensitiyJty and·p·recision of the data. 
5. It was indicated that test,replica{es'were randomiZedd:H:it tnere is no notation that 

organisms placement in]he.tfjsl replicates was also rahcjo'inited. The soundness of the 
data l.s impacted if te~!_,g~9~,Q!~',:!1P,!ac7!"eflt i~,p~tren~prn~e~.,~~ . . . • 

6. Toxictty procedures,~pectfY ti'startdard.'()ge rattge:for tes~ otgam~ms at test tmtlatton to 
insure an organismis+nbs't ~~nsitive1{ornearly~1$0) age rang·e is'r'L1sed. This age range 
varies with species:'test e'nd"p'oint, ana,;tesf1dufii\ion. Tht:!'re ts no indication of the age 
range of organism~,:,'used lfo~;tn~~E3..fes~s.,,,,1~Qsio 1organi~m's-g)d~()h,an the required 
ran e ma si nificantl redude.tesf!serisHivU ., ·:,~: ' . . .• , g y g .Y ······'·'·'······'"··········"'········'"··········'·'··· 

7. Test treatment set-@ did Q6fmatchUSEPA':Vo end.ations. Sediment 
volume was referenced to d~PU'i':Jl~[:tepfidat~~j::,l:J$E:RA .. methods specify a specific 
volume of sediment and over;;,1yi'69 water. MainfEH1'i'ihc£f'Of the appropriate ratio of 
sediment to water cannot be determillt3Q..ffom,~neJnformation provided. Variation of the 
depth of sediment indicated in standafdizedi'protocols, or the ratio of sediment to water, 
may impact organism exposure and response. 

8. Feeding regimes did not match recommended protocols, but may be altered based on 
experience and documented suitability. Food volume was significantly reduced from 
recommended protocols and if not adequate would impact organism health and test 
sensitivity. Too much food may also impair test soundness, supporting the lab's 
reduction if food accumulation had been observed. In either case, a statement as to 
why feeding regimes were so significantly altered is warranted. 

9. The USEPA methods specify two water changeovers per day. There is no mention of 
water renewal. Water changeovers are used to reduce the build-up of toxic by-products 
in the water column during tests. The Increased volume of water and aeration (which is 
not recommended In the USEPA method unless DO falls below 2.5 mg/L) may have 
been used to eliminate the need for water renewal, a significant labor and equipment 
cost. Again, deviation from standard protocols may have impacts on data reliability and 
the ability to use this data for future comparisons. 

10. The over-lying water was referenced as uculligan-filtered~. No elaboration of 
characterization of the water is provided. Specific suitable water sources are referenced 
in the methods. Overlying water should be similar to site water (hardness, alkalinity, pH, 
etc.) to optimize test relevance. Certain types of water may not be suitable, such as 
municipal supplies, without specific additional treatment (carbon filtration). Further 
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municipal supplies, without specific additional treatment (carbon filtration). Further 
information to support the suitability of the overlying water is necessary. Generally, 
natural surface waters pr synthetic surface waters prepared from laboratory grade 
deionized water and reagents are used. 

11. Due to the number of data points statistical analysis of survival and growth data should 
have employed Shapiro-Wilk's test for normality. The Kolmogorov test is used when 
there are >50 data points per test. 

12. Growth was evaluated as ''weight". Appropriate weight determinations are as dry 
weight, at specific drying temperatures. Indication of the type and temperature of the 
weight determination should be indicated. 

13. Reference toxicant data is not presented appropriately and may indicate problems with 
test sensitivity. The charts and tables indicate a single final value for means and control 
limits. USEPA protocols identify means and control limits are to be re-calculated with 
each successive data point. At a minimum, this should be reflected in the data table. 
Additionally, the cumulative CV (coefficient of variation) .for the Hyallela azteca control 

· chart is referenced as 85.6%. The CV (CV = standard deviation/mean x 1 00) is a 
· · measure of the precision of the reference toxicant tests. High CVs indicate variability 

from test to test due to conditions such as inconsistent sensitivity of test organisms from 
· · batch to batch, variability in procedures,(i.e.,·handling of organisms, maintaining 

consistency of test operational parameters, ·or. irripa'Cts as a consequence of analyst
specific activities), or variability in'control sediments or:overlying water. Hyallela azteca 
method precision data provided in the USEPA manual hicludes an inter-laboratory study 
CV of 23%, much lower than either CV presented in this study (intra-lab precision is 
generally higher than inter~lab precision). Variability reflected fn. water-only reference 
toxicant tests would likely increase· in whole-sedimenrtests. Tfte45.5% CV for the 
Chironomus tentansdata is more in accorpancewith USEPA stUdy data (52.7% and 
17 9%) ' . ' J l i ' ; ,~. . . .,,.,., ~ :. r· ~· ~ -,..,_ .. 

~:::: -~..,./. 

. .. · 
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INTRODUCTION 

AMEC- February 2001 
Toxicity Evaluation of Soute Wood Piedmont Sediments 

Toxicity tests were conducted ~n seven freshwater sediments collected from a location 

identified as the Southern Wood Piedmont Company site located in Wilmington, North 

Carolina. · Sediment toxicity tests were performed using the amphipod Hyalella azteca 

and the midge larvae Chironomus tentans. Sampling coordination and distribution efforts 

were performed by Mark Maritato and John Samuelian of AMEC Earth & Environmental 

(AMEC) in Portland, Maine and Gregory Kuntz of Schnabel Engineering Associates, Inc. 

Testing was conducted between February 6-16, 2001 at the AJ\..ffiC Bioassay Laboratory 

in San Diego, California. Sediment samples were identified as SD-42, SD-43, SD-44, 

SD-45, SD-45 Duplicate, SD-46, and SD-47. Sample SD-47 was identified as a reference 

site to which all comparisons were made. 

METHODS AND MATERIALS 

SAMPLE COLLECI'ION AND TRANSPORT 

Sediment was collected on January 18-19, 2001 by Schnabel Engineering Associates 

personnel. Following collection, sediments were placed in 5-gallon buckets double lined 

with clear, 4-millimeter (mm) -thick plastic bags. The buekets were then labeled and 

tightly sealed. These samples were received at the AMEC laboratory on January 25,· 

2001. Appropriate chain-of-custody procedures were employed during collection and 

transport. 

SAMPLE RECEIPT 

Upon arrival at the laboratory, the buckets were opened, and their contents verified. 

Receipt t~mperature was measured in one bucket from each site. When possible, pore 

water was .collected for analysis of ammonia Pore water consisted of a subsample of 

overlying water from one bucket from each site. Sediments tend to rapidly settle out and 

force porewater to the surface during shipment and storage. When no overlying water 

was present, a subsample of sediment was centrifuged in an effort to collect pore water. 

Samples were placed in a 4 oc cold room until test initiation. 
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ORGANISM PROCUREMENT AND HANDLING 

Amphipod 

Test specimens (Hyalella azteca) were obtained on Febrwuy 6, 2001 from Aquatic 

BioSystems in Fort Collins, Colorado. The organisms were sorted by size class, then 

transported to the laboratory in oxygen-saturated water contained in plastic bags. Fine 

screens were included as a substrate source. An insulated ice chest containing the bags 

was shipped by overnight delivery service. Upon arrival at the laboratory, organism 

receipt information was recorded and physical parameters and animal condition were 

specified. Prior to test initiation, The amphipods were acclimated to the test conditions 

and observed for any indications of stress or significant mortality. 

Midge Lan'ae 

Test specimens (Chironomus tentans) were obtained on Febrwuy 6, ~001 from Aquatic 

BioSystems in Fort Collins, Colorado. The midge larvae were transported to the 

laboratory in oxygen-saturated water contained in 250-milliliter (ml) plastic containers. 

Paper towels were included as a substrate. An insulated ice chest containing the 

organisms was shipped by overnight delivery service. Upon arrival at the laboratory, 

organiSm receipt information was recorded and physical parameters and animal condition 

were specified. Prior to test initiation, the amphipods were acclimated to the test 

conditions and observed for any indications of stress or significant mortality. 

BIOASSAY PROTOCOL 

Bioassays were conducted in accordance with EPA protocols outlined in "Methods for 

Measuring the Toxicity and Bioaccumulation of Sediment-associated contaminants with 

Freshwater Invertebrates, Second Edition" (2000) and ASTM guidelines outlined in 

"Standard Guide for Conducting Sediment Toxicity Tests with Freshwater Invertebrates," 

E 1383-94 (1984). 

The amphipod Hyalella azteca and midge larvae Chironomus tentans were used as the 

test organisms. Animals were exposed to test sediments for ten days to determine the 

effects of site sediment on survival and growth. Test chambers consisted of 1-liter (L) 

glass jars supplied with continuous aeration at a rate of one bubble per second. The test 

was conducted at 20 ± 1 oc under a 16 hour (light): 8 hour (dark) light cycle. The 

experimental design consisted of five replicate jars per site arranged randomly. An 
additional replicate was included for each site as a surrogate for routine measurements of 
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pH, dissolved oxygen (DO), conductivity, temperature, and ammonia. Two centimeters 

(em) of sediment was placed in each chamber.· Approximately 800 mi of Culligan

filtered water (Culligan) was then added to each chamber . 

The sediment was allowed to settle and the system allowed to equilibrate for 24 hours 

prior to ~e addition of test organisms. Twenty amphipods or ten midge larvae were 

carefully added to each test chamber of their respective tests after confirmation by two 

technicians that the correct number of test organisms was segregated and in healthy 

condition. A source of food was provided during the test by adding one mi of a mixture 

of ground Tetramin® flakes (0.02 grams (g)) and Culligan per test chamber every two to 

three days during the testing period. The feeding regime was terminated if the presence 

of excess food was observed on the sediment surface in several test chambers. 

Temperature, DO, pH, and conductivity were monitored daily in the surrogate replicate 

test chamber for each site. Subsamples of overlying water were collected from each 

· surrogate for ammonia analysis at the beginning and end of the test. Each test chamber 

was examined daily to ensure proper air flow. Abnormal. conditions or unusual animal 

behavior, if observed, were also noted at this time. 

Two sediment c.ontrols and a reference toxicant test were conducted in conjunction with 

the test sediments to ensure that organisms were not impacted by stresses other than 

contamination in the test material. The two control sediments consisted of washed beach 

sand (Control!) and an artificial sediment (Control2) consisting of washed beach sand, 

clay and peat mos~. 

STATISTICAL ANALYSES 

Statistical analyses were performed using GrapbPad Prism software, Version 3.0. A One

Way Analysis of Variance (ANOVA) was performed to determine if significant 

differences. existed between mean surviv~ and growth data when compared to the 

reference site data. Prior to the ANOV A, deviations from a normal distribution of the 

data were evaluated using the Kolmogorov-Smimov test. Survival data, expressed as a 

proportion, was arcsine square-root transformed prior to analysis to normalize the 

distribution of the data and satisfy assumptions for ANOV A. Growth data, expressed as 

milligrams (mg) growth/organism was not transformed prior to analysis. Unpaired one 

tailed t-test comparisons were used to evaluate differences between the reference and 

individual test sediment data if the overall ANOV A identified significant differences 

between the test sediments . 

3 
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The median lethal concentration value (LC50) and associated confidence intervals for 

reference toxicants test were calculated using ToxCalc Comprehensive ToxicitY Data 

Analysis and Database Software, Version 5.0. 

REsULTS AND DISCUSSION 

Test results are summarized in Figures 1 through 4. Survival and growth data, water 

quality data, statistical summaries, and reference toxicant data are contained in 

Appendices A, B, C, and D, respectively. Chain-of-custody infonnation is located in 

Appendix E. 

Amphipod Bioassays 

Mean control survival Was 90 and 82 percent for Controls 1 and 2, respectively. These 

values exceed the recommended EPA survival criterion of 80 percent. This indicates that 

the. test conditions were adequate and test series was valid. Av~ge survival of 

amphipods exposed to the test sediments ranged from 0 to 92 percent (Figure 1 ). The 

average growth per organism .was 0.11 and 0.22 mg for Controls 1 and 2, reSpectively. 

The average growth per organism in test sediments, with surviving animals, ranged from 

. 0.13 to 0.17 mg (Figure 2). ANOVA detected significant differences in mean survival 

and growth among the reference and test sediments. (See Appendix C fort-test p-values) 

All water quality measurements recorded during the 1 0-day e,.,_-posure were in the range 

defined as acceptable by the test protocol. No abnormal conditions or behaviors were 

observed throughout the duration of the test. 

A concmrent reference toxicant test using copper chloride (CuC1.2l was conducted in 

order to assess the health of the test organisms and soundness of procedures. Mean 

control survival was 100 ·percent. An LCso value. of 520 micrograms per liter {J.tg!L) 

copper wa5 determined using Maximum Likelihood-Probit analysis. The associated 95 

percent confidence intervals for this value were 421 and 651 p.g!L copper. This LC50 

value is within inter;nai control chart limits of± two standard deviations (Appendix C). 

This indicates that test organism sensitivity was similar to that of organisms historically 

tested at the AMEC bioassay laboratory. 

4 
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AMEC- Soufhern Wood Piedmont 
2/6101 

Hyalella a:Jeca 

• 

• 

• Mean values are statistical.ly Jess than lbc reference site (p<O.OS). 

• 

Figure 1. 10-Day Solid-Phase Amphipod Survival(+/- 95% CI) 

• • 

• Mean values are statistically less than the reference site (p<O.OS). 

Figure 2. 10-Day Solid-PhaseAmphipod Growth(+/- 95 CI) 
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AMEC- Southern Wood Piedmont 
2/6.101 

Chlronomus tenlans 

• 

• • . . . 

• Mean values arc: statistically Jess than the: refc:rencc site: (p<O.OS). 

Figure 3. 10-Day Solid-Phase Midge Survival 

• 

• Mean values arc statistically less than the reference: site (p<O.OS). 

Figure 4. 1 0-Day Solid-Phase Midge Growth 
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Midge Larvae Bioassays 

AMEC- February 2001 
Toxicity Evaluation of Sou4Wood Piedmont Sediments 

Mean control suivival was 86 and 88 percent for Controls 1 and 2, respectively. These 

values exceed the EPA survival criterion of 80 percent. This indicates that test conditions 

were adequate and the test series was valid. Average survival of midge larvae exposed to 

the test sediments ranged from 0 to 90 percent (Figure 3). The average growth per 

organism was 0.74 mg and 0.59 mg for Controls 1 and 2, respectively. The average 

growth per organism in test sediments, with surviving animals, ranged from 1.01 to 1.34 

mg (Figure 4). ANOVA detected significant differences in mean survival and growth 

among the reference and test sedunents. (See Appendix C fort-teSt p-values) 

All water quality measurements recorded dwing the I 0-day exposure were in the range 

defined as acceptable by the test protocol. No abnormal conditions or behaviors were 

observed throughout the duration of the test. 

A concmrent reference toxicant test using copper chloride (CuC12,) was conducted in 

order to assess the health of the test organisms and soundness of procedures. Mean 

control survival was 90 percent. An LC50 value of 541 Jlg/L copper was determined using 

MaXimum Likelibood-Probit analysis. ·The associated 95 percent confidence intervals for 

this v~ue were 301 and 915 Jlg/L copper. This LC50 value is within ·internal con~ol chart 

limits of ± two standard deviations (Appendix C). This indicates tliat test organism 

sensitivity was similar to that of organisms historically tested at the Al\1EC bioassay 

laboratory. 

Ammonia Analyses 

Total ammonia levels in the pore water collected from test sediments ranged from 2.4 to 

11.8 milli~ per liter (mg/L). Ammonia in overlying water on day zero ranged from 

0.5 to 2.6 ~giL. Ammonia in overlying water on day ten ranged from 0. ~ to 2.1 mg!L 

and 0.6 to 2.0 mg!L, for the amphipod and midge larvae tests, respectively. These levels 

were below the lowest concentrations reported to be toxic to H. azteca ~d C. tentans. 

Whiteman et al. (1996) reported a 96-hour total ammonia LC50 value of 9. 7 mg!L for H 

azteca and 87 mg/L for C. tentans. 
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Appendix A-2. Ten-Day Solid-Phase Results (Chironomus tmtans) 
.,..--.. Survival Data 

AMEC- Southern Wood Piedmont- February 2001 

l Control# I A 9 90 0.84 
Beach Sand B 8 80 0.58 

l c 8 80 0.89 
D 8 80 0.71 
E 10 100 86 0.66 0.74* 

] Control #2 A 10 100 0.80 
Art. Sediment B 10 100 o.so 

c 9 90 032 
D 7 70 0.73 

j E 8 80 88 0.62 0.59* 

SD-42 A 0 0 NA 
B 0 0 NA 

'] c 0 0 NA T. 

D 0 0 NA 
E 0 0 o• NA NA 

-~ SD-43 A 0 0 NA 
B 0 0 NA 
c 0 0 NA 
D 0 0 NA 

] E 0 0 o• NA NA 
; . -. 
(;: ;.::_, SD-44· A 7 70 0.93 ·yo}' B 9 90 1.13 

c 9 90 0.95 
D 6 60 0.61 
E 7 70 76* 1.42 1.0 

J 
SD-45 A 0 0 NA 

B 0 0 NA 
c 0 0 NA 

J 
D 0 0 NA 
E 0 0 o• NA NA . 

SD-4SDup A 0 0 NA 

J 
B 0 0 NA 
c 0 0 NA 
D 0 0 NA 
E 0 0 o• NA NA 

J 
SD-46 A 8 80 1.33 

B 8 80 1.00 
c 9 90 1.13 

I 
D 8 80 1.19 
E 10 100 86 0.64 1.1 

SD-47 A 8 80 1.06 

J 

Reference B 10 100 1.52 
c 9 90 1.73 

-I D 10 100 1.52 
E 8 80 90 0.87 1.3 

" 
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Appendix Table C-1 
AMEC- Southern Wood Piedmont 

Ampbipod Survival (2/6/01) 

ANOVA Summary Table For Amphipod Survival 

.t'arameter value uata :set-.tS 

1 aoJe .1\nwyzea 
AmphiSurArcsinSqTran 
One-way analysis of variance 
Pvalue P<O.OOOI 
P value summary ••• 
Are means signif. different? (P < 0.05) Yes 
Number of groups 9 
F 121.7 
Rsquared 0.9643 

Bartlett's test for equal variances 
Bartlett's statistic (corrected) 118.0 
Pvalue P<O.OOOI 
P value summary *** 
Do the variances differ signif. (P < 0.05) Yes 

ANOVATable ss df 
Treatment (between columns) 11.39 8 
Residual (within columns) 0.4212 36. 
Total 11.82 44 

uata :set-c 

MS 
1.424 
0.01170 

.. . : .. ~ .. 
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Appendix Table C-2 

·.-. AMEC- Southern Wood Piedmont ,• .. ... .. 
J 

Summary oft-test Results: p-Values 

tl Survival 

Site H. azteca C tentans 

1 Control) 0.403 0.261 

Control2 0.079 0.437 

·j SD-42 <0.001 <0.001 

SD-43 <0.001 <0.001 
SD-44 0.011 0.044 

ll SD-45 <0.001 <0.001 

SD-45Dup <0.001 <0.001 

SD-46 0.056 0.261 

'] SD-47 NA. NA 
NA- not applicable 
Note: AU tests compared to reference sediment SD-47 

. ~] .. 
Growth 

l Site H. azlet:Jl C tentans 

.(}Jj'; Control 1 0.104 0.004 

'J 
Control2 0.033 0.002 

SD-42 NA NA 
SD-43 NA NA 

I SD-44 0.462 0.075 

SD-45 NA NA 

.J 
SD-45Dup NA NA 

SD-46 0.042 0.097 
SD-47 NA NA 

J 
NA - not applicable 
Note: All tests compared to reference sediment SD-47 

1 
.·.·. 

J 
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Control 

0.1m&'J. 

0.2m&'J. 

0.4m&'J. 

0.8m&'J. 

1.6m&'J. 

r· .. 

Appendix Table D-1. Ten-Day SoUd·Phase Results (Hyalella azteca) 
Reference Toxicant Data 
Iititiated February 6, 2001 

Rep Temp. (0 q pH(units) Cond (umho!Van) 
24 48 72 96 0 24 48' 72 96 0 24 48 72 96 

·w ':·.~·-; ... :.::· 

96 

10 -- 10 
10 -- 10 
10 -- 10 
10 -- 10 

10 -- 10 
10 -- 10 
10 9 
10 -- 10 

10 8 
10 8 
10 6 
10 8 

10 6 
10 7 
10 5 
10 5 

10 5 
10 7 
10 4 
10 3 

10 2 
10 1 
10 0 
10 0 

) 
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Date: 
End Date: 
Sample Date: 
Comments: 

Conc-ug/L 
· L-Lab Control 

100 
200 
400 
800 

1600 

Conc-ug/L 
L-Lab Control 

. 100 
-zoo 
*400 
•5oo · 

'*1600 

02/10/2001 

1 2 
1.0000 1.0000 
1.0000 1.0000 
0.8000 0.8000 
0.6000 0.7000 
0.5000 0.7000 
0.2000 0.1000 

Mean N-Mean 
1.0000 1.0000 
0.9750 0.9750 
0.7500 0.7500 
0.5750 0.5750 
0.4750 0.4750 
0.0750 0.0750 

01 
Lab CAOEE-Ogden Bioassay 
Protocol: ASTM 93 

3 4 
1.0000 1.0000 
0.9000 1.0000 
0.6000 0.8000 
0.5000 0.5000 
0.4000 0.3000 
0.0000 0.0000 

Transfonn: Arcsin Square Root 
Mean Min Max CV"k N 
1.4120 1.4120 1.4120 0.000 4 
1.3713 1.2490 1.4120 5.942 4 
1.0519 0.8861 1.1071 10.508 4 
0.8620 0.7854 0.9912 11.405 4 
0.7602 0.5796 0.9912 23.069 4 
0.2757 0.1588 0.4636 53.294 4 

. ~·i Auxiliary Tests 
''] Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
,.._ Equality of variance cannot be confinned 

Statistic · 
0.94924 

• Hypothesis Test (1-tall, 0.05) NOEC LOEC ChV 
' ~ Steers Many-One Rank Test · 100 200 141.421 

· ~- Maximum Ukellhood-Problt 

TU 

Rank 
Sum 

16.00 
10.00 
10.00 
10.00 
10.00 

SE 95% Fiducial Limits Control Chi-Sq Critical "'j " 
Parameter Value 

I 
I .. 

1 

Slope 
Intercept 
TSCR 

2.24027 
-1.0843 

0.27938 1.69268 2.78787 0 6.96061 7.81472 

Point 
EC01 
EC05 
EC10 
EC15 
EC20 
EC25 
EC40 
EC50 
ECSO 
EC75 
EC80 
EC85 
EC90 
EC95 
EC99 

Page1 

0.7514 -2.5571 0.38839 

Problts ug/L 95% Fiducial Limits 
2.674 47.5854 21.972 n.2211 
3.355 95.8684 54.6822 137.665 
3.718 139.266 88.3935 188.45 
3.964 179.167 121.687 233.941 
4.158 218.886 156.257 278.92 
4.326 259.909 192.854 325.67 
4.747 400.689 319:172 494.138 
5.000 519.871 421.358 651.281 
5.253 674.501 545.146 875.899 
5.674 1039.85 809.665 1480.9 
5.842 1234.73 940.6 1837.02 
6.036 1508.45 1116.71 2368.9 
6.282 1940.65 1381.3 3272.91 
6.645 2819.13 1884.75 5307.82 
7.326 5679.59 3350.11 13248.7 

. --· - --·-""· --'1- .. •,. ... -.... _. ·.--: ..... ,,. _ ......... ... 

ToxCalc v5.0 

1.0 

0.9 

0.8 

0.7 

= 0.6 
c 
&. 0.5 ., 
;;. 0.4 

0.3 

0.2 

0.1 

0.0 
1 10 

CUCL-Copper chloride 
HA-Hyalella azteca 

1-Talled Number 
Critical · Resp 

0 
10.00 1 
10.00 10 
10.00 17 
10.00 21 
10.00 37 

Total 
Number 

40 
40 
40 
40 
40 
40 

Critical 
0.884 

Skew Kurt 
0.22489 0.08037 

P-value Mu Sigma Iter 
0.07 2.7159 0.44637 4 

100 1000 10000 10000 
0 

Dose ug/L 

Reviewed by: -:11: 3 /'for 
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Rlence Toxicant Control Chart- Hya/e//a leca 
CV%.:85.6 

2000 

1500 
-;::; 
0 
::J 
CJ 

~ 1000 .:. 
~ 

Mean 
CJ 
w 

500 

~----------~~--------------------------------; -150 
0 ~~ 

02123100 03/03/00 03/17/00 07/18/00 09127/00 12112100 02106101. 02115/01 

Date 

Dates Values Mean ·1 so ·2SD +1 SD +250 
02123100 942.8953 661.3899 95.0912 0.0000 1227.6886 1793.9873 
03103/00 203.5576 661.3899 95.0912 0.0000 1227.6886 1793.9873 
03/17100 146.8149 661.3899 95.0912 0.0000 1227.6886 1793.9873 
07/18/00 1817.5541 661.3899 95.0912 0.0000 1227.6886 1793.9873 
09127100 982.3056 661.3899 95.0912 0.0000 1227.6886 1793.9873 
12/12100 230.2174 661.3899 95.0912 0.0000 . 1227.6886 1793.9873 
02106101 519.8706 661.3899 95.0912 0.0000 1227.6886 1793.9873 
02/15/01 447.9034 661.3899 95.0912 0.0000 1227.6886 . 1793.9873 
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Control 

O.t9mr/L 

0.38mr/L 

0.7Smr/L 

1.Smr/L 

3.0mr/L 

Note: Readin~s not 

.: 

Appendbc Table D-2. Ten Day SoUc:l Phase Results (ChironomU6 tentans) 
Re!erenc:e Toxicant Data 
Initiated.February 6,2001 

10 
10 
10 
10 

10 
10 
10 
10 

10 
10 
10 
10 

10 
10 
10 
10 

10 
10 
10 
10 

10 
10 
10 
10 

9 
7 
10 
10 

8 
5 
6 
8 

5 
3 
9 
9 

3 
3 
3 
4 

1 
1 
3 
1 

1 
0 
0 
0 
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Date: 
. End Date: 02/10/2001 
Sample Date: 
Comments: 
Conc-rng/L 

L-Lab Control 
0.1875 
0.375 

0.75 
1.5 

3 

Con e-m giL 
L-Lab Control 

0.1675 
0.375 
*0.75 
•1.5 

·a 

1 
0.9000 
0.6000 
0.5000 
0.3000 
0.1000 
0.1000 

Mean 
0.9000 
0.6750 
0.6500 
0.3250 
0.1500 
0.0250 

2 
0.7000 
0.5000 
0.3000 
0.3000 
0.1000 
0.0000 

N-Mean 
1.0000 
0.7500 
0.7222 
0.3611 
0.1667 
0.0276 

Sample 
CAOEE-Ogden Bioassay Sample 

Protocol: EC-Environment Canada Test Species: 

3 
1.0000 
0.6000 
0.9000 
0.3000 
0.3000 
0.0000 

Mean 
0.9000 
0.6750 
0.6500 
0.3250 
0.1500 
0.0250 

4 
1.0000 
0.6000 
0.9000 
0.4000 
0.1000 
0.0000 

Transform: Untransfonned 
Min Max C\"lo 

0.7000 1.0000 15.713 
0.5000 0.6000 22.222 
0.3000 0.9000 46.154 
0.3000 0.4000 15.365 
0.1000 0.3000 66.667 
0.0000 0.1000 200.000 

N t-Stat 
4 
4 2.029 
4 2.255 
4 ~.186 
4 6.765 
4 7.892 

1-Tailed 
Critical 

2.410 
2.410 
2.410 
2.410 
2.410 

Auxiliary Tests Statistic Critical 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95459 0.884 
Bartlett's Test indicates equal variances (p = 0.04) 11.8663 · 15.0663 

MSD Mean N-Mean 
0.9000 0.0000 

0.2672 0.6750 0.2500 
0.2672 0.6500 o.2n6 
0.2672 0.3250 0.6369 
0.2672 0.1500 0.6333 
0.2672 0.0250 0.9722 

Skew Kurt 
-0.3399 0.71023 

Hypothesis Test (1-tall, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df 

d~:} _o_u_nnetr __ s_T_es_t _______ o._a7_5 __ o_.7_5--:M":"o~-53-:-1 :-:-3m--:-U::-k .. el=lh_o_oo-=:-=:=-:-=:~:t=-o-._296_6_6_o_._4634--2-·o_._o2_4_5_8_1.-4E_-_oo __ 5_._1_8_ 

.. 
: j Parameter Value SE 95% Fiducial Umlts Control Chi-Sq Critical 

Slope 2.12293 0.6719 0.806 3.43987 0 0.94162 7.81472 
Intercept 5.56705 0.26312 5.05134 6.08275 

P-value Mu Sigma Iter 
0.82 -0.2671 0.47105 3 

J 

f 
J 

.1 

J 

TSCR 
Point 
EC01 
EC05 
EC10 
EC15 
EC20 
EC25 
EC40 
EC50 
EC60 
EC75 
EC80 
EC65 
EC90 
EC95 
EC99 

Page 1 

Problts mg/L 95% Fiducial Umlts 
2.674 0.04336 0.00061 0.12292 
3.355 0.0908 0.00421 0.19844 
3.718 0.13466 0.01164 0.25843 

. 3.964 0.17567 0.02295 0.31102 
4.158 0.217 0.03909 0.36269 
4.326 0.26012 0.06125 0.41755 
4.747 0.41073 o.1no3 0.63788 
5.000 0.54062 0.30148 0.91516 
5.253 0.7116 0.45087 1.49513 
5.674 1.1236 0.71174 4.16163 
5.842 1.34691 0.82332 6.51695 
6.036 1.66381 0.96434 11.059 
6.282 2.17053 1.16401 21.7452 
6.645 3.21682 1.51952 59.9761 
7.326 6.74082 2.45786 409.986 

.. ···-:.· ........ ·..--. 

ToxCalc v5.0 

1.0 .,.------=-----:::::----.. 
0.9 

0.8 

0.7 

~ 0.6 
c 
8. 0_.5 
Ill ti. 0.4 

0.3 

0.2 

0.1 

0.0 +-,...-:r.,'""'...--~-;.,:,....,.......,..,..,.,.,..,.-..,..,.."""" 

0.0001 0.01 1 100 10000 

Dosemg/L 

Reviewed by: ::fR.. '3fl/o( 
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Referle Toxicant Control Chart· Chlronomo.entans 

CV%=43.5 
840 

740 

640 
~ 

~ 540 
(,) 

~ 440 
.:. Mean 
0 

340 It) 
(.) 
11.1 

240 

140 

40~======~~~==~~====~~====~~====~==~~~~SD 
03103100 03/17/00 08/04/00 09127/00 12/08/00 12112100 02106/01 

Date 

Oates Values Mean -1 so -2SO +1 so +250 
03103100 324.0088 390.5842 220.5377 50.4912 560.6307 730.6772 
03/17100 703.9157 390.5842 220.5377 50.4912 560.6307 730.6n2 
08104100 329.0227 390.5842 220.53n 50.4912 560.6307 730.6772 
09127100 229.1131 390.5842 220.53n 50.4912 560.6307 730.6n2 
12108100 345.0218 390.5842 220.53n 50.4912 560.6307 730.6772 
12/12100 262.3835 390.5842 220.53n 50.4912 560.6307 730.6n2 
02106/01 540.6239 390.5842 22o.53n 50.4912 560.6307 730.6n2 
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I 
TRANSACTION REPORT 

' 

T ran sm Iss 'ton 

Transactlon(s) comPleted 

1 
.. 

'] 
(~,:-. . '• .. ' ! . 

:1 
. J 

J 

I 

NO. TX DATE/TIME 

I 

134 JUL. 30 14' 1 8 
I 

I 

' 

DESTINATION DURATION PGS. 

97339959 o• 03' 53" 017 

------· ·-----

Post .. lt"' Fax Note 7671 Date 7 /70}0'\. jp\e~sll" 19 
To ..s 'l,lt)jl-11\ fo1o1L-r Aom .l"1"4 ,; t'A.,~ 

Co./Dept. Co. 

Pi1011&# 736 2-1'34 Pnone# '?31-l-l•t ~u, 
Fax II '733 IIJC1Ja"1 Ft~x41 "7l3 ,.,,, 

APPENDIX A 

SURVIVAL AND GROWTH DA.T4 

RESULT 

OK 

P. 001 

MODE 

N ECM 
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! . We -~;~·_-:-:~~ilatin~ -revi:w and. comment on supplel_llental ESI and Risk . · · 
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li extensive comments in the next week or so. 
~-
) 
t Stuart 

Layton_Bedsole@ncports.com wrote: 
I 

> Good ~orning, 
> 
> Looking for an update to the status of the Remedial Investigation 
> Report and a projected schedule for future de1iverab1es. 

of] 

> 
> 
> 

__ .... ~.---- . t• ... -- ... -- •• • ~-, ___ , ...... ----·--- ·-:-·. -·-. .• -·- .• • • • ·- •.• - -·- ••.•• 

thanks 
Layton 

3124103 4:53 PM 

· .. 

' ,. 

r: 

,• ._._ 

.·. ::-· 
·.·. 

·:·-

·-:·. 
: .... 

:--

:- ~::; 
.:_ :· 

·.·: 



of 1 

._ .. _, .. _ ... , ·:. .'• '"'•·;· ... ·.·•,:-,:-- .. --.-- • I ,• 

thanks 
Layton 

.-·---~··:·-··· .. ._ ... - .. - ···.··. ·.- .. -...... 

3124/03 4:52 PM 
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Stu~rt, 
. ~ : . 

I ·will not be. sUbmitting conunents. Please feel free to move ahead with 
your conunents •. " 

Thanks, 
Luis 

··-···--· -· .. -t··· . - . ~ .. .. . . ~- . - .. 

3124/03 4:52 PM 
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Have you had time for your review/comment ? I have been busy resolving the Old ATC 
:}~efiriery site '.s disposition,~ but should have that project· _done ·within· th·e Ii~,{t" week o 

so. 

Thanks 
Stuart 

Flores.Luis@eparnail.epa.gov wrote: 

> Hey Stuart, 
> 
> Have not heard from you in a while .. Hope you are well. 
> 
> I received the SWP Sup RI and I would like to have the opportunity to 
> review it. When do you need comments back? 
> 
> Please let me know, 
> Luis 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 

Stuart Parker 
<Stuart.Parker@nc 
mail.net> 

To: Luis Flores/R4/USEPA/US@EP 

> Hello Luis, 
> 

04/24/2002 12:56 
PM 

cc: 
Subject: SWP Wilmington RI 

> Just wanted to get confirmation that you received 
> the 3-volume Supplemental RI Report on Southern 
>Wood Piedmont, Wilmington .. Do you intend to 
> review ? 
> 
> Thanks, 
> Stuart 

3/24/03 4:52 PM 
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.. ·;_· .... Have not .heard from you in a while. Hope you are well. 
'•.. - ·- :--:· ..: ·, • • ' ,· J • ... ,,. ... : 

I received the SWP Sup RI and I would like to bave the opportunity to.:· ..• 
review it. When do you need comments back? 

Please let me know, 
Luis 

• • '. _,~I . , 

Stuart Parker 
<Stuart.Parker@nc 
mail.net> 

To: 
cc: 

Luis Flores/R4/US~PA/US@EPA 

Hello Luis, 

04/24/2002 12:56 
PM 

Subject: 

Just wanted to get confirmation that you received 
the 3-volume Supplemental RI Report on Southern 
Wood Piedmont, Wilmington. Do you intend to 
review ? 

Thanks, 
Stuart 

:: ,. ·--. l •• 

SWP Wilmington RI 

3/24/03 4:51 PM 
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'" . 

State Ports Authority has made some inquiries, and have made their own comments. Tho 
I know of no proposed on-site development, that can change overnight, as we have seen 
The nearby· Old ATC Refinery site has heated up, as the City of Wilmington wants to 
develop that property or sell it back to a developer. I'll be completing a post-remov 
ESI for that site during this quarter as well. 

Thanks very much, 
Stuart 

3/24/03 4:52 PM 
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Hello, .Luis,. .. · .. '- ~ '.~ : 

Just wanted to get confirmation that you received 
the ·3-:volume Supplemental RI Report on Southern ~ ·. 
Wood Piedmont, Wilmington. Do you intend to 
review ? 

Thanks, 
Stuart 

·.~···· ... - ... •; .. ~ 

'··. 

3124/03 4:51PM 
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NORTH CAROLINA 
DEPARTMENT OF ENVIRca_""aNT AND,.NA TURAL RESOURCES 
DMSION OF WASTE MANAWf.IENT • IF?' A 

---·;~~ -- .;~-----MICHAEL F. EASLEY, GoVERNOR 
WILLIAM G. Ross, JR., SECRETARY 
DEXTER R. MATTHEWS, DIRECTOR 

NCDENR 

Mr Luis Flores 
Remedial Project Manager 
USEPA Region IV 
Atlanta Federal Center 
61 Forsythe Street SW 
Atlanta, Georgia 30303-3104 

Dear Mr. Flores, 

SUPERFUND SECTION 

April 12,2002 

Enclosed, please find one copy of the Supplemental Remedial Investigation report submitted 
to the NC Division of Waste Management by Southern Wood Piedmont Company on October 30, 
2001, as part of the State Deferral of their Wilmington, NC Site. The Supplemental RI Report was 
submitted in order to upgrade Southern Wood Piedmont's June 24,1999 draft Remedial Investigation 
report and their May 29, 1996 Human Health and Ecological Risk Assessment report. 

The NC Superfund Section has internally reviewed the updated Risk Assessments and is 
completing technical review of the Supplemental RI report. We regret the time lapse in forwarding 
copies of this latest document to your attention. We would be interested in hearing any comments, 
questions, or outstanding concerns you might have regarding this report. If you have any questions 
please call me at (919) 733-2801, Ext, 280. 

Attachments 
cc: file 

Sincerely, 

; 

J~~vy/ 
Stuart F. Parker, 
Hydrogeologist 
NC Superfund Section 

1646 MAIL SERVICE CENTER, RALEIGH, NORTH CAROLINA 27699-1646 
401 OBERLIN RoAD, SUITE 150, RALEIGH, NC 27605 

PHONE: 919-733-4996 \FAX: 919-715-3605 
AN EQUAL 0PPORTIJNITY/AFFIRMA11VE AcnoN EMPLOYEK • SO-le Rl:cvcu:Dil 0-!e POST -CONSUMER PAPER 

_.· . ·: ~ .... , ····· .. ;"!· . .• •• . . . ·-··: ··: .- . '9 



P.O. Box 5447 
Spartanburg , S.C. 29304 

Phone: (864) 599-1070 
FAX: (864) 599-1 087 

. . . 

January 14, 2002 

Southern Wood Piedmont Company / .JJf- (r;-1~ -g v 
·
1 

JAN 1 1 2002 ' JIW 
L j 

North Carolina Department ofEnvironment and Natural Resources 
Division of Waste Management- Superfund Section 
401 Oberlin Road- Suite 150 
Raleigh, NC 27605 

Attn: Stuart Parker, Jr. 
Hydrogeologist 

Re: SWP -Wilmington, NC EPA ID# NCD058517467 

Dear Mr. Parker: 

r· 

·-

The enclosed document provides signatory authority for actions at the referenced Southern 
Wood Piedmont Company facility . 

Please contact me at 864-599-1070, Extension I 03 if you have questions or comments. 

Sincerely, 

William P. Arrants 
General Manager 

4658bw 

,;ON 
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P.O. Box 5447 
Spartanburg, S.C. 29304 

Phone: (864) 599-1 070 
FAX: (864) 599-1087 

Southern Wood Piedmont Company 

January 2, 2002 

To Whom It May Concern: 

Southern Wood Piedmont Company is a Delaware corporation, and I am the President. There are 
various sites and facilities owned or operated by the corporation which from time to time require 
permits, applications for permits , modifications, reports, manifests or other pertinent 
documentation to be filed pursuant to the regulatory jurisdiction of the various permitting 
agencies or entities of Federal, State or local government charged with environmental monitoring 
and management. These general requirements, which for convenience I refer to as Environmental 
Permitting Functions, also expressly include the signature authority for permit applications and 
reports under 40 CFR 270.11. 

As President, acting within the scope of my authority as provided by the Bylaws of the 
corporation and the laws of Delaware, I have delegated the signature authority for Environmental 
Permitting Functions, including the authority required for permit applications and reports under 
40 CFR 270.11, to either of the following manager positions: 

General Manager, Southern Wood Piedmont Company, a position served by 
William P. (Bill) Arrants. 

Manager, Environmental Affairs/Data Management, Southern Wood Piedmont 
Company, a position served by Sandra B. Watson. 

These designated managers are "person(s) who perform ... policy - or decision making functions 
for the corporation" under 40 CFR 270.11(a)(1)(i) when acting within the scope of the law and 
consistent with this delegation of authority for the Environmental Permitting Functions of 
Southern Wood Piedmont Company. 

The managers to whom this authority is delegated are and remain under my supervision. This 
delegation is to the management position, and not to a particular individual, and is valid only for 
actions taken within the scope of the particular manager's employment and this delegated 
authority during calendar year 2002. 

A#L 

_I 



SWP; :.hlpplemental Remedial Investigation, NCSPA l'llments • ,· 

1 of2 

Subject: SWP, Supplemental Remedial Investigation, NCSPA Comments 
Date: Toe, 13 Nov 2001 08:11:54-0500 

From: Layton_Bedsole@ncports.com 
To: gkuntz@schnabel-eng.com, William.Arrants@rayonier.com, stuart.parker@ncmail.net 
CC: Jerrel_Freeman@ncports.com, Dennis_Myers@ncports.com, Tom_Eagar@ncports.com 

Good Morning, 

The NCSPA appreciates the efforts by all parties in the progress to 
define and remediate the free product, soil, sediment and groundwater 
impacts from the former SWP wood treatment operations on Port of Wilmington 
property. The NCSPA is requesting copies of the following attachments and 
references as presented in the SRI and also offers the following 
comments\questions on the SRI document. 

Requested Attachments and References: 
1. Geoprobe Boring Logs, Attachment A 
2. Monitoring Well Boring Logs, Attachment B 
3. Health and Safety Plan, Attachment K 
4. Voluntary Consent Document, Reference 4 
5. Waste Profiles and Disposal Manifests for Investigation Derived 

Waste (IDW) 
6. Land Use Exposure Scenario (p.39) 

Comments\Questions: 
Page 27, surface Water, 4th sent. 

Does Schnabel have a theory on the source of the cyanide? 
Page 28, Groundwater, 2nd sent. 

In the prefiltered groundwater samples, what are the 
dioxins/furans physically or chemically bound to? 

Page 28, Soil, 6th sent. 
What are the locations of and the horizontal/verticle extent of 

the on site soils stabilized with cement? 
Page 30, Workplan Variances, 1st partial pp. 

Please provide a drawing depicting the locations and dimensions 
of all remaining buried plumbing/tanks. 

Page 30, Workplan Variances, 3rd pp., 6th sent. 
Please provide a drawing denoting the location of the wetland 

encountered "black tar like substance". Also include 
sampling parameters (depth, width, etc.) 

Page 35, "Protection of Grounwater"Soil Remediation Goals, 6th pp.& 
Figs.16-19 

The "health-based" soil PRG delineation lines, were these lines 
drawn from the Health Industrial or the Site 
Specific Industrial concentrations? 

Page 37, Groundwater Contamination Extent Delineation, 2nd pp. 4th 
sent. 

In the prefiltered groundwater samples, what are the 
dioxins/furans physically or chemically bound to? 

Page 38, Sediment Remediation Goals, 3rd pp. 
The NCSPA is concerned with the potential use of passive remedial 

approaches. Yes, wetlands are regulated areas however; if 
future Port opportunities are cost effective, impacts 
on wetlands or other environmentally sensitive areas may 

through proper mitigation'be economically justifiable. If the State 
accepts extensive areas for passive remediation, then 
in the future the Port will be facing expenditures 
for natural resource mitigation and contaminant remediation. 

The extent and location of the potential passive remediation 
areas need considerable discussion. 

Page 39, Sediment Remediation Goals, 1st pp. 
The extent and location of the potential passive remediation 

11113/011:27 PM 



SWP, Supplemental Remedial Investigation, NCSPA-ments 

/' ., 
,; • areas need considerable discussion. 

Page 39, Sediment Remediation Goals, 4th pp. 
Subsurface soil and groundwater samples should be taken on the 

north side of Greenfield Creek adjacent to sediment 
toxicity assay point SD-45. 

Page 43, Ecological Risk Assessment, 1st pp. 
The extent and location of the potential passive remediation 

areas need considerable discussion. 

2of2 ll/13/01 1:27PM 
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Program: 

5Federal 

D State 

D PUDOD 

Site arne: 

lD Number: 

Street Address: 

City: 

County: 

TRIP ~TIFICA TION AND A UTHORIZA TJ' V FORM 

D Brownfields 

0 MPG 

0 Dry Cleaners 

• 1Datej_s) of Trip. 1 
'"I~-- I /t..-'¥~1 

Trip Canceled: Trip Rescheduled (Date): 

Reason For Trip: 

D Surface Soil 

D Subsurface Soil 

D Using Augers/Shovels to co ll ect soi l 

D Using Little Beaver to collect so il 

D Groundwater (from tap) 

Project Team Leader 

Authorized By: 

(if sampling, check appropriate boxes below) 

0 Groundwater (bailers) 

0 Groundwater (pumps) 

0 Surface Water 

0 Sediment 

Assistant Assistant -
industria 

Office Use On~y 

County Health Department Official Contact: 

Assistant 

' 
Title: 

])c a (! A e f.laJ vC /D 
~fl V. /-liJ4. {<ftA ere::_ (;C~ 

Phone Number: C qla_) 5 Lf "J - t{f r 
Health Department Official Contacted: Back Up Letter Required?: Yes _ No7 

l\a:/1 11 P Jlur /fl.-t/ 
Notes: It J tJ..hCt pd J!l->. /.la/u pI I /o - 9-t::Jc) (/)tJL) V co. 

(/,:?I{" p ma I 

I 

DUslb(TRJP _NOT_A UTH.FRM) Revised: 813100 

/ 
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DE?..C.RIII. i:: I-:T Or ErJ ' l?.. "lt ':: II!T AhJD r-..J .w.TURAL Rc:sour<c := s 
D IVISION OF WASTE MAl MC: NT 

MICHAEL F. EASLEY, G OVERNOR 
WILLIAM G . R OSS J R., SECRETARY 
WILLIAM l . MEYER, DIRECTOR 

• 
FAX TRANSMITT4.L RECORD 

DATE: 1.-oo I 

~ C.U.0\..1""" ~NTCY 
c ,.,viR(>.I ,... c_...r. ~0 N .CUR'""'-. Rc.:.o..-:::c 

TO : G (L t:G ( c lA rJTt J e1-1 rJ 1 i3 E L- 8 ~ b I "·Ya~. rc 1 ~ 

FAX#: 

FROM: 

RE: 

8o3 jC,fc Gi--'S1J 

__ .S_I_L1_1f_tt-_l _ _ f>_-1_fL-_~_E_~.L__ _ ____ , Superfund Section 

u 1'--1 ~..t f ,J I 4 rl J-1 H ft.-A-/ £""(1- A A--t- cL-e ~ ,.J .. fJ · (...Ut ~ 
--------~--------------pe~~ ~t~A/W~ 

?'Jumber of Pages (lncludir1g Cover): _ _ Y" ______________ _ 

Comments: 

Confi-m ieceipt of docurne:1I( s; 
. Superfund Section 

------------- (919 7.33-280 1, e>..1. '1---fO 

1646 lv1AIL S :: ~VIC :O: C ::: NT :O: ~ . ?.AL:O IGH, NO~TH CA~OL I NA 27699-1646 
401 0B :O RLJN ROAD . S uiT::: 1 SO, RAL:OIGH, NC 27oC5 

? HON:O: 91 S-733-4996 \FAX: 919-715-3605 
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I • • 
June 21, 2001 

To: Stuart Parker 
:F:JRqraRJ:Remal Hydrogeologist 
Site Evaluation and Removal Branch 

From: Hanna Assefa ~ 
Environmental Toxicologist 
Inactive Hazardous Sites Branch 

Re: Southern Wood Piedmont 
Wilmington, New Hanover County 

I have read the June 14, 200lletter from Gregory Kuntz of Schnabel Engineering regarding risk 
assessment and cleanup level determination at the subject site and I have the following comments: 

I. Risk estimates for possible future residential exposure should be presented alongside the 
other exposure scenarios. 

2. If the cleanup goals for the site are .J:>3:sed on any exposure scenario other than residential a 
land use restriction document must be drafted and once specifics are agreed upon the land 
use restrictions will be placed on the deed. 

3. The description of the ecological risk assessment to be conducted does not have specifics 
therefore I am unable to comment. 
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Verification of procedure for determine site-specific cleanup tar gets at Wilmington 

·-~-~ --- • 
Subject: Verification of procedure for determine site-specific cleanup tar gets at Wilmington 

Date: Thu, 14 Jun 2001 13:54:48 -0400 
From: Gregory Kuntz <gkuntz@schnabel-eng.com> 

To: stuart. parker@ncmail.net 
CC: mcmaritato@oees.com 

Stuart, 

Southern Wood Piedmont and Schnabel are in the early stages of preparing the 
human health and ecological risk assessment for Wilmington. The ultimate 
goal of the risk assessments are to arrive at site-specific clean up goals 
for the various media at the site. Our desire is that when we submit the 
SRI to NCDENR it will contain all information required by NCDENR to approve 
cleanup levels so that the remedial action plan can be prepared. Please 
provide any comments that NCDENR has on our approach to determining 
site-specific cleanup levels for Wilmington. 

Presented below is a summary of how we are going to determine the cleanup 
goals for the site: 

The human health risk assessment (HHRA) will present risk estimates by media 
for commercial/industrial receptors (construction workers, utility repair 
workers, and future site workers), as well as a child trespasser. The 
ecological risk assessment (ERA) will evaluate impacts to relevant and 
important terrestrial and aquatic organisms at the site, with an emphasis on 
potential population-level impacts. 

We intend to calculate media-specific cleanup levels based on the exposure 
and risk algorithms used to calculate baseline cancer and noncancer risks. 
All calculations will be provided to NCDENR for review. The baseline risk 
estimates will provide a number like 1 x lOA-6 (1 chance in 1 million of 
contracting cancer from site exposure), or a noncancer hazard index of 0.8 
(a hazard index of 1.0 or less means that there is an adequate margin of 
safety on the noncancer side of things). We then will back calculate to 
media concentrations that equals a desired cancer level (say 1 x lOA-S for 
cancer), and a hazard index of 1.0. The media concentration resulting from 
this exercise IS the risk-based target cleanup level for this receptor. 

We then will compare the risk-based target cleanup level to the state 
default industrial/commercial values and select the highest of the two 
cleanup levels. 

As far as constituents, PAHs will be evaluated on an individual chemical 
basis, while dioxins/furans will be treated as a 2,3,7,8 TCDD equivalent 
(there just are no agency-recognized toxicity criteria to enable an analysis 
of say octa-CDD verses hepta-CDD) . 

• 

• 
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Verificati~n of procedure for detennine site-specific cleanup tar gets at Wilmington 
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We appreciate your time in looking at our request. 

Thanks, 

Gregory B. Kuntz, P.G. 
Associate 
Schnabel Engineering Associates, Inc. 
104 Corporate Blvd. Suite 420 
West Columbia, SC 29169 
803-796-6240 
803-796-6250 (fax) 

• 

• 
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Fish Tissue I CLP • 
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Subject: Fish Tissue I CLP 
Date: Fri, 23 Mar 2001 12:27:19-0500 

From: Stuart Parker <Stuart.Parker@ncmail.net> 
To: wendel.jennifer@epa.gov 

Hi Jennifer, 

I was planning to take split samples during 
fish-tissue sampling at the Southern Wood Piedmont 
Wilmington site late next month. However, Nardina 
Turner reports that EPA CLP doesn't analyze fish 
tissue, and that we would have to contract a lab 
on our own. She also questioned the practicality 
of collecting split samples from this medium, both 
logistically, and in terms of getting 
representative results. 

Dan LaMontagne has also suggested that it might 
not be worth the trouble for us to take splits. I 
tend to agree, because 1) SWP's contractor has 
thus far generated excellent data (including 
unequivocal confirmation of dioxin in Greenfield 
Creek sediment), and 2) NCDENR fishery experts are 
assisting in field oversight of sample collection 
and processing during this phase of the RI • 
However, I would like to ensure that we've made 
reasonable, good faith efforts to explore this 
option. Do you know of other arrangements we 
could make without the State assuming the cost 
(which, given NC's economy, it won't). Thanks. 

sincerely, 
Stuart Parker 
Superfund 

• 

07/18/200111:56 AM 
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Stuart - Just to clarify - the EPA CLP cannot do tissue samples. Are you 
planning to set up a contract between the state and a contract lab? I 
hope that is what you had in mind. I am not sure of the shipping time, 
but can tell you from experience that tissue samples delayed even a few 
days in Fed Ex have been ruined very easily. I do not expect the VOA · 
issue would impact the time, since it has more to do with the integrity of 
the sample material. You may want to check with Liberty/Compuchem for 
the non-dioxin and Triangle for the dioxin (and/or other organic). They 
both have tissue capability. I would expect a temperature blank would be 
useful. If possible, the EPA RPM may want to route the QAPP through 
Athens's field.group (Archie Lee) as they have some ecological/biota 
sampling expertise which may be of service to you. There are normally a 
lot of site-specific considerations, so I do not want to comment too 
extensively, but one consideration would be having sufficient volume 
(tissue material) to do all of the below on samples which are being split. 

This is another of our common problems with tissue sampling (along with 
spoilage in shipment).- Nardina 

Stuart Parker <Stuart.Parker@ncmail.net> 
03/22/01 05:03 PM 

To: Nardina Turner/R4/USEPA/US@EPA 
cc: 
Subject: Fish Tissue Sampling, SWP Wilmington 

Hello Nardina, 
A~ part of an ongoing Remedial Investigation, I plan to collect fish 
tissue samples at the Southern Wood Piedmont site in Wilmington, NC. These 
samples will be collected as splits 
from samples collected by SWP contractors. I anticipate that a maximum of 
6 splits will be collected and submitted under CLP. The contractor will 
analyze their samples for the following parameters using the following 
methods: 
Extractable (semi-volatile) organic compounds Method 8270C 
Dioxins/furans Method 8290 
Lipid Content Method OB/1090 
Metals (chromium, copper, arsenic) SW-846 
methods 
I have reviewed the 1995 EPA QASOP for fish tissue sampling, and chapters 
1-4 of the current on-line guidance. I also have NCDENR Environmental 
Sciences Branch personnel scheduled to assist in overseeing collection in 
the field. Sampling is scheduled for the week of April 23rd, 2001. I 
have the following questions: 
1) The maximum shipping time for fish tissue samples is listed as 24 hours 

•• 

••• 
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us·ing water ice or 48 hours using dry ice. Since 1995, has there been any 
relaxation of this recommendation ? 
Note also that we are not testing·for VOCs; will this change the holding time ? 
2) Are there contract labs in the Raleigh area that are qualified for 
doing all these analyses ? · 
3) What QA/QC would be indicated (e.g., is a temperature blank required 
? ) • 
If you have any other questions or comments please contact me. 
Sincerely, · 
Stuart F. Parker, 
Hydrogeologist, 
NC Superfund Section 

• 

• 
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NORTH CAROLINA 

DEPARTMENT OF ENVIR~NT AND NATURAL RESOURCES 
DMSION OF WASTE MANARENT 

MICHAEL F. EASLEY, GOVERNOR 
WILLIAM G. Ross Jr., SECRETARY 
WILLIAM L. MEYER, DIRECTOR 

March 21, 2001 

CERTIFIED MAIL: RETURN RECEIPT REQUESTED 

I 
Mr. WilliamP. Arrants 
Manager of Environmental "Afraiis!Regulatory Compliance 
Southern_Wood Piedmont Company ----- -· 
P.O. Box 5447 
Spartanburg, SC 29304 

--

• 

SUBJECT: Invoice and Quarterly Cost Summary ___ ~ _ __ 
Fe-derally Ftiiided Stafe Deferral oversiibt c~sts 
Southern Wood Piedmont Site 
Wilmington, New Hanover County, NC 
USEPAID#: NCD 058 517 467 

Dear Mr. Arrants: 

4.~~ ~·· -·~ . ., -,.,;,~ 

NCDENR 

-Please find enclosed a quarterly.cost summary for oversight costs ineurred by federally-funded · - · 
NCDENR st~ff for the period from October 1, 2000 through December 31, 2000. Ov~rsight 
activities specific to the subject site were oonducted pursuant fo the Consent Order (Docket# 91-SF-

___ 117)_between_the Division ofWaste Management and Southern Wood Piedmont Company effective · ·- · · 
·May 24 1299~_As shown, the total costs incurred duf4tg t}!is_time period were.$ 3439.30. This letter-- _:__ 
serves as our invoice fm: those costs·.- --·_ __ · - - - -· - · 

- -Pursuant to paragraph V. B. ofthe Consent Order, we hereby request full payment ofthe · 
attached costs to the Division within sixty ( 60) days of receiving this invoice. Payment sh~uld be by 
certified or cashier's check payable to "N~ J?ENR" ant!~aiJed to the address listed below ... 

Mr. Stuart F. Parker, Jr. 
Hydrogeologist ___ _. _ 
North Carolina Superfund Section-
401 Oberlin Road- Suite 150 
Raleigh, NC 27605-1350 

.. . - -
Failure by Southern Wood Piedmont Company to make full and timely payment of the 

- requested amount to the Division will make Southern Wood Piedmont Company subject to any and 
all remedies available to the Division. 

. 1646 MAIL SERVICE CENTER, RALEIGH, NORTH CAROLINA 27699-1646 
401 OBERLIN ROAD, SUITE 150, RALEIGH, NC 27605 

PHONE: 919-733-4996 \FAX: 919-715-3605 
AN EQUAl OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER- 50% RECYCLEDI1 0% POST -CONSUMER PAPER 

- \ 

~ .. 



Mr. William P . Arrants 
March 21, 2001 
Page 2 

• • 
Thank you in advance for your attention to this matter. If you have any questions, please 

call me at (919) 733-2801 , ext. 290 . 

attachment 

cc: Dan LaMontagne 
Rob Gelblum 
Carolyn Poole 
~osemary Patton, US EPA Region IV 

Sincerely, 

j "f:JV1/ / 
I 
Stuart F. Rarker, Hydrogeologist 
Site Evaluation and Removal Branch 
NC Superfund Section 

---·-- --~ 

.I 

I 

I 

I 
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I. Personnel & Fringe Benefits 

Date of Hours 
.Ylork Worked 

Nov-00 80 , 
Oct-00 9 

- ---

COST SUMMARY 
STATE DEFERRAL SITE 
Southern Wood Piedmont 

Wilmington 
EP4 ID: NCD058517467 

Annual Salary/hr. 

~ ~ 

$52,189.00 29.00 
$52,189.00 29.00 

.. ---·-

II. Travel 
Nov-oo 
Oct-00 

1,146 miles @ .23/mile = 
273 miles @ .23/mile = 

Lodging - 6 nights = 
Subsistence -... 

III. Laboratory Analysis ·· -

__ IV. S~pplies 
Photo-

TOTAL COST RECOVERY: 

_ ~Mileage 60_miles- ov_er = .23 per mile_ _. 
- :*Hourly Salarywas figured on 1800 hours worked a year 

Fringes: July 1, 1999- June 30, 2000 
Social Security 7.65% 
Retirement 
Medical Insurance 

8.83% 
$2,255.7~_yr .. 

• 

Total 
~ 

2320.00 
261.00 

-

263.58 
62.79 

293.76 
182.09 

56.08. 

3439.30 

. July 1, 2000- June 30,2001 
Social Security 7.65% 
Retirement 7.13% 

. M"edical_ Insurance $2,255. 7? yr. 
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REQUEST FOR QUOTATION 

FISH SAMPLING 
WILMINGTON, NORTH CAROLINA 

Schnabel Engineering Associates, Inc. is requesting a quotation for electroshock fish 
sampling in Wilmington, North Carolina. The fish sampling will be completed following 
NCDENR Standard Operating Procedures (attached). The selected contractor will obtain 

. and prepare samples and splits for shipping, then transfer custody to Schnabel and 
NCDENR. A NCDENR and Schnabel representative will be present to. observe fish 
sampling activities. 

Reference fish samples will be collected from Greenfield Lake (BI0-1 0) and from Burnt 
Mill Creek (BI0-11 ). Fish samples will also be collected from up to three locations 
(based on fish population) in Greenfield Creek (BI0-12, BI0-13 and BI0-14) and one 
location in the drainage ditch·(BI0-15). Target species will be those typically caught by 
recreational anglers including bass, catfish, crappie and sunfish or other species that are 
potentially used for human consumption. Please refer to the attached Figure for the 
proposed fish sampling locations. 

To the extent practical, each fish tissue sample location will consist of 3 trophic levels of 
fish (i.e., BI0-10A, BI0-10B and BIO-lOC). If adequate fish size cannot be collected, 
fish of similar size and weight will be composited. When compositing, four to ten 
individuals will be collected per sample. It should be recognized that, while every attempt 
will be made to capture 3 trophic levels of fish in Greenfield· Creek and in the Drainage 
Ditch, it is unlikely that this many trophic ievels are present as resident species in this 
system. Because a NCDENR representative will be present during the electroshock 
collections, they will be able to see first hand the degree of actual specie diversity. 

In addition, at least . three composites of small fish will be collected from three 
representative areas within Greenfield Creek (BI0-18-Comp, BI0-19-Comp and BI0-20-
Comp), one composite of small fish will be collected from the drainage ditch (BI0-21-
Comp ), and one composite will be collected from each Reference Area (BI0-16-Comp; 
Greenfield Lake and BI0-17-Comp; Burnt Mill Creek). For each composite sample, a 
total of five subsamples will be homogenized, if possible. The locations will be selected 
to represent the different conditions within the drainage ditch and creek system. Because 
single composites from each sampling location may not be adequate to provide reliable 
data for evaluation, additional composites will be collected, if possible. The sampling 
areas will be determined based upon the potential for suitable avian feeding habitat. 

Upon collection of the desired fish species, the specimen will be rinsed with surface 
water from the collection point, identified, weighed, measured, catalogued and visually 



, ' . • • 
inspected for . any lesions o.r other physical abnormalities. This information will be 
recorded on field data sheets. The recommended weight for one sample is 1 00 grams of 
fillet ( 400-500 grams of whole fish), which may require the collection of more than one 
individual per sample. One sample will be identified when the weight of the combined 
target species is achieved. The ·combined fish sample will then be prepared for shipment 
to the analytical laboratory. The fish will not be filleted in the field. The fish samples for 
organic analysis will be wrapped in aluminum foil (dull side against the fish), placed in a 
waterproof freezer bag, labeled, and placed immediately on either dry or wet ice. Fish 
samples for metals will be placed directly into freezer bags. Fins will be .removed to 
prevent puncturing of sample bags. The fish samples will be shipped priority overnight at 
the end of each sampling day to the laboratory. A .chain-of-custody record will be 
completed by the sampler and included in the shipment of the samples to the laboratory. 

The fish tissue samples will be analyzed for semi-:volatile organic compounds, chromium, 
copper, arsenic, lipid content and dioxin/furans. No purgeable organics will be analyzed. 

Greenfield Creek and the on-site drainage ditch may have been impacted by wood 
preserving constituents including creosote, pentachlorophenol, chromium, copper, arsenic 
and dioxins/furans. The selected contractor will be required to review and sign the site 
health and safety plan. The sediment along the bottom of the drainage ditch and 
Greenfield Creek should not be disturbed, to the extent practical. Necessary precautions 
will be taken to avoid contact with the sediment and water in the drainage ditch and 
Greenfield Creek. Fish sampling activities in these areas should be completed by the use 
of a small boat. 

Please send your quote to: 

Gregory B. Kuntz, P.G. 
Schnabel Engineering Associates, Inc. 
104 Corporate Blvd., Suite 420 
West Columbia, South Carolina 29169 
803-796-6240 
803-796-6250 (fax) 
gkuntz@schnabel-eng.com 
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. 
Subject: SWP-Wilmington Revised Fish Sampling Plan 

Date: Tue, 13 Mar 2001 09:41:32-0500 
From: Gregory Kuntz <gkuntz@schnabel-eng.com> 

To: stuart.parker@ncmail.net. 

Attached is the revised fish sampling plan for Wilmington based on NC DWQ 
Fish Sampling Protocol. 

I will let you know when the sampling scheduled. 

Talk to you latter, 

Gregory B. Kuntz, P.G. 
Associate 

·Schnabel Engineering Associates, Inc. 
104 Corporate Blvd. Suite 420 
West Columbia, SC 29169 
803-796-6240 
803-796-6250 (fax) 

<<REQUEST FOR Fish Sampling QUOTATION.doc>> 

31REOUEST FOR Fish Sampling QUOT ATION.doc 

Name: REQUEST FOR Fish 
Sampling 
QUOTATION.doc 

Type: Microsoft Word Document 
( application/msword) 

Encoding: base64 
Download Status: Not downloaded with 

message 

03/13/200110:31 AM 
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Subject: Fish ContaA Budget • 
Date: Thu, 08 Mar 2001 07:56:10-0500 

From: Bryn Tracy <bryn.tracy@ncmail.net> 
Organization: NC DWQ 

To: PARKER <STUART.PARKER@ncmail.net> 

Stuart -- here are four contacts that come to mind: 

Ca=olina ?ower & Light Co. -- John Crutchfield 
(john.crutch~ield@cplc.com, 919-3£2-3~57) or Reid Garrett 
(reid.garrett@cplc.corn, 919-362-3280) 

Duke Power -- Dave Coughlan (djcoughl@duY.e-energy.com, 704-875-5236) 

Fish and Wildlife F~sociates -- John Boaze (fwa@dnet.net, 626-497-6505) 

EA Engineering, Science, and Technology, Inc.-- Greg Seegert · 
(gls@eaest.com, 847-945-8010) 

The Division of Water Quality's budget person is Kent Wiggins 
(Kent.Wiggins@ncmail.net) 

.. ·-···-·---·· .......................................... --··-···········-········-·····---············· ·········-·-···································································-········-················ 
Name: bryn.tracy.vcf I 

r~b t fit Type: VCard (text/x-vcard)' 
, 1 rvn. racv.vc ~ E d" 7b" . 

I nco mg: It 
. Description: Card for Bryn Tracy 

tfl-·~1~ r . ~----------

Date 3/t () ta~~s"' / 

Fax# , ICf ?Z. if' II 

03/08/2001 10:03 AM · . 



F1sh Contacts & Dud get 

• Subject: Fish .Contacts & Budget 
Date: Thu, 08 Mar 2001 07:56:10-0500 

From: Bryn Tracy <bryn.tracy@ncmail.net> 
Organization: NC DWQ 

To: PARKER <STUART.PARKER@ncmail.net> 

Stuart -- here are four contacts that come to mind: 

• 
Carolina Power & Light co. -~ John Crutchfield 
(john.crutchfield@cplc.com, 919-362-3557) or Reid Garrett 
(reid.garrett@cplc.com, 919-362-3280) 

Duke Power.--- Dave Coughlan (djcoughl@duke-energy.com, 704-875-5236) 

Fish and Wildlife Associates -- John Boaze (fwa@dnet.net, 828-497-6505) 

EA Engineering, Science, and Technology, Inc.-- Greg Seegert 
(gls@eaest.com, 847-945-8010) 

The Division of Water Quality's budget person is Kent Wiggins 
(Kent.Wiggins@ncmail.net) 

.................................................. :::::::::::: ..................................................................................... ::.·.-:::.-::::.-:::.-:.-::::::::.-:::::::::::::.-:::::::::::.·.:·::.-::.-::::::::.:·::.-: ................. ::::. 
I Name: bryn.tracy.vcf 
I "'b t ~ Type: VCard (text/x-vcard) 
1 r 1 ryn. racy.vc E .d. 7b"t - nco mg: 1 

Description: Card for Bryn Tracy 

1 ofl 03/08/2001 10:03 AM · : 



TRIP NOTIFICATION AND AUTHORIZATION FORM 

Program: 
0: CERCLA Site Assessment D Brownfields 

D State D MGP 

D NPUDOD D Dry Cleaners 

Site Name: 

ID Number: 

Street Address: 

City: 

County: 

Trip Canceled: Trip Rescheduled (Date) : 

Reason For Trip: 

D Surface Soil 

D Subsurface Soil 

D Using Augers/Shovels to collect soi l 

D Using Little Beaver to collect soil 

D Groundwater (from tap) 

· PrcijedTeam Leader 

S11AArv1 f t<\ft-1(-e~ 

Authorized By: 

(if sampling, check appropriate boxe 

D Groundwater (ba ilers) 

D Groundwater (pumps) 

D Surface Water 

D Sediment -Clf a 1/cfl...rd, &-~' 

Assistant · Assistant 

.-- -

Industrial Hygienist Signature 

Assistapt 

------

Coiiilt§Tf!&~Jt~J?~partfu~qt Ofl?.gi@ Cont~ct : D~Jt~. lta£ve II 
Title: !;?!},~.--.. !fe<:;;,l/1:.. !}, ~'.:rck 

P~one: Nu.mber; ( j ra Jil£..5 . · -&?? 7 . ·· ····················· · · 
H~alth D~partrnent Official C~ntacted: Bac~ Up Letter R.equired?: Yes No 

. . .. l Ot, .t- ' . ~ !/ 

DUslb(FRJP _NOT _A UTHFRM) Revised: 01122101 
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BILL HOLMAN 

SECRETARY 

'· ~ . 

·.. .. . .. 
• "L. .... -··- ::~_:.~~-~ •• -.:~-~ 

• -:-.·-- ...... ~._~.,. ..... or----r---.,~ 
•• _ ........ <• .... ·-.. • .... :~ ....... - .... ~. 

Mr. William Arrants, 
Manager ofEnvironmental 
Affairs I Regulatory Compliance 
Southern Wood Piedmont Co. 
P.O. 5447 
Spartanburg, South Carolina 29304 

NORT' CAROLINA DEPARTMENT OF 
ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

February 4, 2000 

Re: Review and Comment on October 1999 
Draft Supplemental RI Workplan, 
Southern Wood Piedmont- Wilmington Site 
NCD 058 517 467 

Dear Mr. Arrants: 

Thank you for your patience during our review of the draft Supplemental RI 
Workplan. The attached comments reflect input from various personnel in the NC 
Superfund Section, as well as the NC Division of Water Quality and the US EPA 
Region IV. 

Now that the site is moving from Assessment to Remediation, State 
Applicable Relevant & Appropriate Requirements (ARARs) apply to all contaminated 
media at the site. For this reason, in addition to surface water pathway concerns, the 
review and comment contains additional discussion of groundwater conditions at the 
site, and requirements identified for additional evaluation of this medium during the 
RI. Compliance requirements and conditions of variance are detailed in NCAC Title 
15A, Subchapter 2L, Sections .0106 and .0113 

1646 MAIL SERVICE CENTER, RALEIGH, NORTH CAROLINA 27699·1646 

401 OBERLIN ROAD, SUITE 150, RALEIGH, NC 27605 

PHONE 919·733·4996 FAX 919-715-3605 
AN EQUAL OPPORTUNITY I AFFIRMATIVE ACTION EMPLOYER· 50% RECYCLED/10% POST-CONSUMER PAPER 



Mr. Arrants 
February 4, 2000 
Page. 2 

• 
SWP is directed to submit a Revised RI Workplan within 30 days of receipt of the attached 

comments. Ifyou have any questions or scheduling concerns, please contact me at (919) 733-2801. 

Attachments 
cc: Gregory Kuntz, Schnabel Engineering 

Dan LaMontagne, NC Superfund Section 
Luis Flores, US EPA Region IV 
File 

Sincerely, 

~~ 
Stuart F. Parker, Jr. 
Hydrogeologist 
NC Superfund Section 



North Carolina A 
Department of Environment !PNatural Resources 

Michael F. Easley, Governor 
Sherri Evans-Stanton, Acting Secretary 

NCDENR 
Division ofWater Quality 
Environmental Services Branch 
Attn: Tunmie Overton, Section Chief 

Dear Mr. Overton, 

•. 4~--·~ 
~·· -·~ m ,;,,.-__ _ 

NCDENR 
January 16, 2001 

The NC Superfiu}d Section is currently overseeing a Remedial Investigation at the former 
Southern Wood Piedmont Co. site. This former wood-treating facility is located on the Cape Fear 
River waterfront, at Greenfield Street and Front Street, in Wilmington. One purpose of our 
investigation is to characterize the site's impact on Greenfield Creek, which flows south of the site 
out of Greenfield Lake Park. Investigations to date indicate that sediments in a drainage ditch and 
in lower Greenfield Creek are contaminated with wood-treating chemicals, dioxins and fimms, posing 
a potential bioaccumulation hazard in edible fish species and to the local ecosystem. 

The scope of work for this Remedial Investigation includes the collection of fish tissue 
samples from Greenfield Creek. Samples are to be processed and laboratory tested by Schnabel 
Engineering, Southern Wood Piedmont's environmental consultant. As I have discussed with Mr. 
Mark Hale, I respectfully request your section's assistance in fish sampling using electroshock. I 
would also like to have somebody from your agency (or from NC Fish & Wlldlife) characterize the 
fish ecosystem in the ditch and creek. 

Mr. Hale indicated that fish collection by electroshock may be difficult during colder months, 
due to inactivity and cover. We would like to collect representative samples of the fishery and 
ecosystem at the first reasonable opportunity. We anticipate collection at up to five points on the 
creek, and one control sample from a similar tributary to the Cape Fear River. Additional control 
sampling was planned in Greenfield Lake. However, annual drainage and cleaning of the lake, in 
progress through mid February, may preclude sampling there. 

I would sincerely appreciate any assistance you might be able to lend us. If you have any 
questions, please ~ontact me at (919) 733-2801 ext. 280. · 

cc: File 

Sincerely, 

frX P.J~ 
Stuart F. Parker, Hydrogeologist, 
NC Superfund Section 

1646 Mail Service Center, Raleigh, North Carolina 27699-1646 
Phone: 919-733-4996 \ FAX: 919-715-3605\ Internet: www.enr.state.nc.us/ENR/ 

AN EQUAL OPPORTUNITY\ AFFIR.\t-\ TIVE ACTION EMPLOYER- 50% RECYCLED I l 0% POSt CONSUMER PAPER 

·. 
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• l,;rews start JO . 
-of lake's year I :l \ · 

muck removal:· \ 
By GARETH McGRATH 

-.Skl/1 Writer 

With just a few twists <)f the wrist, Wilmington ere, s 
this week bognn the annual draw-down of the cit' 's 
large!jt luke. 

Richard Kin~, operation~ S\lperintcmlent for the d · .. 
said two 24-inch v;1lves at the (jrecnfidd Lake spill'Yt1tY 
ncar Third Strcot were (lpcncd Monday. Hut even 1 h 
the t<ltTcnt uf water now gu:;hing down Grct!nfit!ld Cr · 'k 

toward the Cape Fear Rfvl'r, it will bt.! next week be~ e , 
the nearly 1:10-anc lake is empty. i ·'· 

Once drai.n~d, except for a few $mnl~ pools t 
regularly form m low-lying urcns, crew~ Will use he . 
equipment to clt>ar some of the sediment from the Ia ~ 

Mr.' King said ·crews would foc\ts their muck-rem iil 
efforts arU\ind the creek and culvert inlets, Where s t.:.. 

~--ment oftlm gds washed into the lake: and quickly settle~n 
the ~low-moving water, · ~ r 

Some spruying to control tht.l nlgae that plague the ie 1 
in warm wcitlher will also tnkc phtL~c. ~cveral years "' . ,; 
the city inst.allc~ two aerator~. 'which shoot water ~k a ~ 

. fountain, tu· keep the carpet uf green alg-de aw~y from ~ ·1' 
. Greenfield Park bonthouse ncnr thc spillwuy. 1 : · : 

annual dral_ning ··'·;· ·- Expected to help. with tl:c de~nup are work .crews ft n · ! 
be cleaned up. ; ·.' the New Hanover Gorrcctmnnl Center, who w11l Cl,.lmb· ~ . 

lake's mudc.ly :'!hallows fur g11rbagc. · · 

... to-- ., 

· · l'ltase sre lAKE on p, 'If >1. 

I ' 

the N.C. Azal~a Festival. !·b 
Refilling the lake should b . . I 

around the end of February and .. ft~!etn 
few weeks, 1.44\ a. 

· -And Mr. King guaranteed that the 

Az
lake would be full well before the 
. alea Festival in April. ; 

f .''It's pretty standard for this time .j 
o year, what we've been doing annu 1 
ally for about the last 25 ye " h " '! 
said. · · ars, e * 



PART I: 

Review and Comment on 
October 1999 Draft Remedial Investigation Workplan 

Southern Wood Piedmont Site 
Wilmington, New Hanover County, NC 

NCD 058 517 467 

Stuart F. Parker 
NC Superfund Section 

January 2000 

CLARIFICATION OF GROUNDWATER REQUIREMENTS 

Summary of Groundwater Conditions: 

Due to a limited number of groundwater receptors, groundwater contamination was not 
identified as a priority concern at this site during federal Site Assessment. However, the promulgated 
State of North Carolina Administrative Code, Title 15A, Subchapter 2L, requires that any 
contaminated groundwater in NC be restored to state standards to the extent that is technologically 
and economically feasible. This ARAR applies to State-deferred sites as well as to NPL-listed sites. 
Groundwater contamination at the Southern Wood Piedmont- Wilmington site must be thoroughly 
characterized prior to consideration of groundwater remedial alternatives. 

Southern Wood Piedmont's contractors have performed extensive groundwater investigations 
to date at the Wilmington site, installing approximately thirty-six monitoring wells during 1992-1993. 
The US EPA, Region IV installed twelve additional monitoring wells during the 1997 Expanded Site 
Inspection (ESI). Subsurface explorations have delineated an upper sand aquifer unit and a lower 
sand aquifer unit, separated from one another by a semi-permeable peaty clay layer. Between these 
surficial units and the underlying bedrock aquifer is a low-permeability clay layer, however, this clay 
layer is discontinuous beneath the southernmost portions of the site. 

Dense non-aqueous phase liquid (DNAPL) creosote has accumulated within the upper sand 
and peaty clay and has more recently been detected in the lower sand unit. Groundwater in both sand 
units contains semi-volatile organic compounds (SVOCs) exceeding state groundwater standards. 
At the south end of the site, where the lower sand unit contacts bedrock, SVOCs have also been 
detected in bedrock monitoring wells. 

I 



Unresolved Groundwater Issues: 

The NC Superfund Section, Site Evaluation and Removal Branch has reviewed the geologic 
data summarized in the 1996 Phase Ill Groundwater Quality Assessment, the July 1997.Expanded 
Site Inspection and the June 1999 draft Remedial Investigation. As recommended by US EPA 
Region IV, the NC Superfund Section's Federal Remediation Branch assisted in identifYing additional 
data requirements for completion of the Remedial Investigation. The NC Superfund Section has the 
following comments regarding the status of groundwater investigation at the site: 

I. Although no DNAPL has been reported in upper sand monitoring well MW -11, the well 
screen is set approximately 5 ft above the top of the peaty clay layer. However, the boring 
log reported creosote saturation beneath the screened interval, indicating potential DNAPL 
accumulation there. DNAPL has also been detected at MW-IIB, within the lower sand unit. 

2. The boring log and screen depth interval forMW-12 do not preclude the presence ofDNAPL 
at this location within the upper sand aquifer. 

3. No DNAPL has been detected in the lower sand unit at MW-14A. However, this well screen 
also has been placed too high to detect the presence or migration · ofDNAPL. 

4. Measured DNAPL thickness in the upper sand unit is greatest at MW-26. However, no 
exploration or well installation has taken place at the corresponding location within the lower 
sand unit. 

5. Within the upper sand unit, no DNAPL was observed in monitoring wells located north and 
south ofMW-14. However, no test borings or wells were completed within several hundred 
feet north and south ofDNAPL well MW-26. Within these unexplored areas, the surface 

• topography of the peaty clay layer may vary from that interpolated from other monitoring well 
locations (Phase Ill report). In such an event, additional DNAPL accumulation might have 
occurred in proximity to the site's eastern property line. 

6. The above observations indicate that the quantities and extent of creosote DNAPL within 
both sand aquifer units are under-represented by existing data. 

7. In contrast to SWP's results, ESI sampling detected aqueous SVOCs in upper sand wells 
MW-30 and MW-34, in lower sand well MW-29A, and in bedrock wells MW-33 and MW-
36. These results indicate that the southern limits of the groundwater contaminant plumes 
have not been fully delineated 
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8. During the ESI, polychlorinated dibenzodioxins and dibenzofurans were detected in on-site 
surface soil samples. Toxicity Equivalent Values (TEQs) exceeded the I part-per-billion 
State Remediation Goal in samples from the Landfarming area and the Production area. 
Specific dioxin and furan congeners also exceeded Remediation Goals in soil at the Covered 
Ditch area, and at the extreme south end of the site. No subsurface soil or groundwater 
samples from the site have been tested for dioxin or furan congeners. 

B: ADDITIONAL REMEDIAL INVESTIGATION ACTMTIES: 

I. DNAPL Delineation: The areal extent and thickness of creosote DNAPL in both sand aquifers 
must be further characterized by subsurface exploration in the periphery of known DNAPL 
locations. Explorations should further delineate the peaty clay layer's upper surface 
topography, and provide additional data on the DNAPL's physical condition and mobility. 
Within the upper sand unit, use of direct-push exploration technology is encouraged in order 
to maximize coverage while reducing expenses to Southern Wood Piedmont. Exploration 
of the lower sand unit must not result in additional vertical migration of DNAPL or 
contaminated groundwater. · 

2. Groundwater sampling: Although polychlorinated dioxins and furans are relatively immobile 
in soil, sampling will be necessary to rule them out as site-specific groundwater contaminants. 
Sampling will be limited to the upper sand wells located closest to the four "hit" surface soils, 
in the Production area (MW-I2), the Covered Ditch area (MW-I4), the Landfarm area (MW-
40) and adjacent to Greenfield Creek (MW-34). Monitoring well MW-I 7 will be used as a 
control sample. Monitoring wells will be purged and sampled using low-flow technology. 
Strict care must be taken to avoid accidental contamination of the samples. If no elevated 
dioxin/furan congener concentrations are detected, then no additional groundwater sampling 
will be required for this class of contaminants. 

3. Surface Soil Sampling: Collect additional surface soils near SD-I4, in the wetland area south 
of the Covered Ditch area. Collect off-site background wetland sample(s) for comparison. 

4. Obtain Off-site Groundwater Data: Contact Amerada Hess and Paktank environmental 
representatives to determine whether these facilities have generated groundwater data which 
might be used to further characterize groundwater conditions at the site. 

3 
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PART II: TECHNICAL COMMENTS SPECIFIC TO DRAFT RI WORKPLAN: 

Section 3 .2.1-Sediment Sampling: 

1. Sediment resampling for dioxins/furans should be conducted (except for backgrounds) at 
locations where elevated site contaminants (SVOCs) have previously been detected (See 
Table 1 comments below). 

2. It is inferred from the first paragraph that collection offish tissue samples will not occur until 
after sediment dioxiri/furan results have been reviewed. 

3. Sample spacing of200 ft is adequate for RI-stage delineation of"hot" segments in the ditch 
and creek systems. 

4. As indicated in the Draft RI Workplan, the Reference (background) sediment sample on 
Greenfield Creek will be located far upstream of the railroad bridge crossing,. 

Table 1-Sample identification: 

1. Note that large amounts of disposed or wind-blown paper and other solid waste have been 
observed in the drainage ditch where SD-01-DF is proposed. 

2. Resample SS-1 OA location for dioxinslfurans instead of SD-09. 

3. Cape Fear reference sediment sample SS-16-DF should be located farther upriver from the 
slip area, to avoid potential contamination from on site, but not far enough upriver to be 
contaminated by the Wilmington Coal Gas Plant site . 

4. Resample SS-19 or SS-21location for dioxinslfurans instead ofSD-11. 

5. Because fish are mobile organisms, fish caught anywhere in Greenfield Creek could 
potentially have been exposed to site contaminants. The Greenfield Lake dam separates the 
respective creek and lake fish communities. Greenfield Lake does not match the hydrologic 
characteristics of the drainage ditch and Greenfield Creek, but is the only segment of that 
drainage where fish aren't potentially contaminated by the site. Reference fish samples (BI0-
16, BI0-21) should therefore be collected a) from Greenfield Lake and b) from a separate 
Cape Fear tributary similar to Greenfield Creek but less likely to be contaminated. 

4 
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Human Health/Ecological Risk Assessment: 

I. Use ofHyallela azteca is considered appropriate by EPA for chronic ecotoxicity studies. 

2. NC Division ofWater Quality personnel will assist in the oversight offish tissue collection 
and will review the ecotoxicity study and risk assessment methodology and results. 

3. The NC Division ofWater Quality, Environmental Sciences Branch, has reviewed portions 
of the Draft RI Workplan. Their comments are attached. 

Data Quality Objectives: 

I) The NC Superfund Section's sample quality assurance representative has reviewed 
Attachment D of the RI Workplan, and concurs that the analytical laboratory's QA program 
is appropriate for participation in the Remedial Investigation. 

5 
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January 7, 2000 

Post-it" Fax Note 7671 Da1e//7 
. 

JI/J Ol ,. "Z-l):llj~~ 

To: Hanna Assefi, DWM 
To /-/4 ,, q, A sse f_Q,. From 5 IV~ th_ .. t£ 't 
Co./OClpl. J) W ..t{ Co. 

Through: 
fY'" Matt Matthews, ESB T'· Phon::' Phofle II 735 .. 2-f'3G. 

F11~ /1 f<J~' 

From: Sandy Mort ?}'t 
DWC2J ESB ---··----·--- ·---····- ····----

Subject: Review of Supplemental Remedial Investigation WP 
Southern Wood Piedmont Co. 
Draft document dated Oct. 81 1999 

Section 3.2.3 Fish iissue Sampling 
• It is recommended that fish tissue sampling follow procedures utilized by ESB/DENR when 

assessing potential human health impacts. Mark Hale ((919) 733-6946) of ESB may be 
referenced for appropriate procedural guidelines. 
• ESB utilizes procedures that reference USEPA documents. 
1 3 trophic levels of fish are recommended for sampling, with fish of similar size and 

weight, used for compositing. , 
• Selected fish species should mirror those typiCZ~IIy consumed by recreational 

fisherman. Mark Hale can recommend species for each trophic level. The size of fish 
should be similar to those typically consumed by recreational fisherman. 

• Individual fish species collected for composites should be of similar size/weight 
range. A specified number range of individuals should be used for com positing (I.e., 
3~5 Jndividualsfcamposite). 

• Background areas should mirror the habitat and water quality characteristics of the 
site sampling locations so as to be affected by similar contaminant fate and transport 
mechanisms, as well as similar organism exposure characteristics. 

• Single composites from each sampling location may not be adequate to provide 
reliable data for evaluation. 

· Summary of SLERA 
1 Bullet #1: The use of AVS/SEM is referenced for evaluation of sediment metal toxicity. 

· Although th_is operationally defined parameter has proven to accurately predict sediment 
metal toxicity it is very difficult to collect and analyze samples in a manner that does not 
bias the results. caution is recommended in the evaluation of this data, with emphasis 
placed on the review of the sample collection/handling techniques, as well as the 
analytical procedures utiiized. Review of this data should be performed by personnel with 
a working familiarity of AVS/SEt-1 the:>!)' and techniques (ESS personnel). 

• · Bullet #2: Reference is made to community composition assessments made for benthic 
macroinvertebrates in ditch/creek sedimen3. Who performed this work? Did it follow 
USE?NNCDENR protocols? Was the grcuo certified to perform this work in NC? 
• Review of these results by ESB personnel is recommended if the data referenced was 

not generated by DWQ. 

• Bullet #3: The further investigation of direct contact and ingestion of sediments by 
: benthic invertebrates when HQs exceed 1 is supported. 



,. 

• 
Page 9, Analytical Database . 

• Early analytical data ( <1990-92) should be evaluated carefully for detection limits (DLs), 
sample coHection and handling techniques, analytlc:al protocols, and QA/QC protocols to 
insure that it meets current program standards. Any data that does not meet standards 
may be used qualitatively. 

• Supplemental Field Sampling: Standardized toxicity test methods (USEPA, ASTM, 
NCDENR) should be used for all media. Tests should be performed by laboratories well 
versed and accustomed to this type of testing. State certifications should be in place for 
applicable toxicity test methods (NCDWQ does not provide certific:ation for sediment 
toxicity testing). Laboratories with sediment certifications from other states or agencies 
are r~mmended, or as an alternative, provide documentation to support a history of 
method performance. 

Page 10, Composite Samples for Toxicity Testing 
• Sediment collection and handling methods should reflect current USEPNASTM 

. procedures to Insure the integrity of the sediment and potential contaminants are 
retained for toxicity testing. 

Page 11, Identification of Receptors 
• Have terrestrial receptors been ruled out via exposure pathway? Is there potential for 

prey on aquatic invertebrates, fish? 

Page 11, Assessment Endpoint No. 11 Corresponding Measurement Endpoints 
• Bullet #2: Organisms used for toxicity testing should be chosen to be representative of 

species expected to be supported on the site (salinity requirements, habitat type), wpile 
maint!ining the recommendation of using "standardized" testing procedures. 

Scvt..,t!:n Wood Piedmont Co. l:l::on .. 'nr' 



SWP-Wilmington • •• 

1 ofl 

Subject: SWP-Wilmington 
Date: Thu, 14 Dec 2000 09:44:31 -0500 

From: Gregory Kuntz <gkuntz@schnabel-eng.com> 
To: stuart.parker@ncmail.net 

CC: layton.bedsole@ncports.com 

This email is notification that the Phase II Sediment Sampling will begin on 
January 8, 2000 around lunch time. Sampling activities will last all week. 
The five subsurface samples will also be collected. The first day (8th) 
will be placing stakes at all sample locations and observing the locations 
for access. Sampling will begin sometime on the 9th. 

Thanks, 

12/14/2000 9:55AM 
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EPA Region Il l RBC Table 10/5/2000 9 

So.n:n: t •IRSS H•I-EAST A•HEASTNII'TIRW•..,......~t1:n1ASMHEAST S.~C •Ca"*'OQel'llr.: eled• N•Norl~oaffllc:ef'or:tai•R!IC•tHof0.1< RI!JC..c 

E•EPA-HCEAorcMIIOI'IIIYIIue O•~er Risk-based concentrations Region Ill SSLs 

lvoc 

Tap l :~en\ I~ J~l 
l ::ential 

SOil, ta' groondwater migration 

RfDo ICSFo I ~Di ICSA water ai r =trial OAF I 1 ~20 Chemical CAS mg!kg/d 1/mg/kg/d mg!kg/d 1/mg/kg/d ug/1 uglm3 mg/kg 

PROPACHLOR 191816 1.30E-0021 4.7E+002 N 4.7E+001 N 1.8E+001 N 2.7E+004 N 1.0E+003 N 

PROPANIL 7~ 5.00E·0031 1.8E+002 N 1.8E+001 N 6.8E+OOO N 1.0E+004 N 3.9E+002 N 
PROPARGITE 231235! 2.00E·0021 7.3E+002 N 7.3E+001 N 2.7E+001 N 4.1E+004 N 1.6E+003 N 

N-PROPYLBENZENE 103651 4.00E-002 E y 2.4E+002 N 1.5E+002 N 5.4E+001 N 8.2E+004 N 3.1E+003 N 1AE+OOO 2.8E+OO\ N 

PROPYLENE GLYCOL 5755< 2.00E+001 H 7.3E+005 N 7.3E+004 N 2.7E+004 N 4.1E+007 N 1.8E+006 N 

PROPYLENE GLYCOL. MONO ETHYL ETHER 5212553ll 7.00E-001 H 2.6E+004 N 2.6E+003 N 9.5E+002 N 1.4E+006 N 5.5E+004 N 
PROPYLENE GLYCOL, MONOMETHYL ETHER 10796 7.00E·001 H 5.70E-001 I 2.6E+004 N 2.1E+003N 9.5E+002 N 1.4E+006 N 5.5E•004 N 

PURSUIT 8133577~ 2.50E-0011 9.1E+003 N 9.1E+002 N 3.4E+002 N 5.1E+005 N 2.0E+004 N 
PYRIDINE 110861 1.00E-0031 3.7E+001 N 3.7E+OOO N 1.4E+OOO N 2.0E+003 N 7.8E+001 N 

QUINOLINE 912~ 1.20E+001 H 5.6E -003 c 5.2E·004 C 2.6E-004 c 4.8E-001 c 5.3E-002 c 
RDX 12182 3.00E-003 I 1.10E·001 I 8.1E-001 C 5.7E·002C 2.9E-002 c 5.2E+001 C 5.8E+OOO C 

RESMETHRIN 1045386< 3.00E-002 1 1.1E+003 N 1.1E+002N 4.1E+001 N 6.1E+004 N 2.3E+003 N 
RONNEL 29984 5.00E-002H 1.8E+003 N 1.8E .. 002N 6.8E+001 N 1.0E+005 N 3.9E+003 N • ROTENONE 83790 4.00E·0031 1.5E+002 N 1.5E ... 001 N 5.4E+OOO N 8.2E+003 N 3.1E+002 N 
SELENIOUS ACID 778300! 5.00E·0031 1.8E+002 N 1.8E+001 N 6.8E+OOO N 1.0E+004 N 3.9E+002 N 

SELENIUM 778249 5.00E·0031 1.8E+002 N 1.8Ef-001 N 6.8E+OOO N 1.0E+004 N 3.9E+002 N 9.5E-001 1.9E•001 N 
SILVER 744022 5.00E·003 1 l .BE-t-002 N 1.8E+001 N 6.8E+OOO N 1.0E+004 N 3.9E+002 N 1.6E+OOO 3.1E+001 N 

SIMAZINE 12234 5.00E·0031 1.20E-001 H 5.6E-001 c 5 .2E-002 c 2.8E·002 c 4.8E+001 C 5.3E+OOO C 1.7E-004 3.3E-003 c 
SODIUM AZIDE 2662822 4.00E-0031 1.5E•002 N 1.5E+001 N 5.4Ei-OOO N 8.2E..-OQ3 N 3.1E•002 N 

SODIUM OIETHYLDITHIOCAR8AMATE 14818 3.00E-002 I 2.70E-001 H 2.5E-001 c 2.3E-002C 1.2E-002 c 2.1E+001 C 2.4E+OOO C 
STRONTIUM. STABLE 744024 S.OOE-001 I 2.2E+004 N 2.2E+003 N 8.1E..-002 N 1.2E+006 N 4 .7E ... 004 N 7.7E+002 1.5E+004 N 
STRYCHNIN E 5724 3.00E·004 I 1.1Ei-00l N 1.1E ... OOON 4.1E-001 N 6.1E ... 002 N 2.3E+001 N 8.3E-003 1.7E-001 N 

STYRENE 10042 2.00E·001 I 2.86E-0011 y 1.6E+003 N 1.0E+003 N 

1
2.7E+002 N 4 .1E+005 N 1.6E ... 004 N 2.9E+ OOO 5.7E+OO\ N 

2,3,7,1HETRACHLOROOIBENZOOIOXIN 174601 1.50E+005 H \ .50E+005 H 4.5E-007 c 4.2E-008 c 2.\E-008 C 3.8E-oo5 c 4.3E-008 C 4.3E-007 8.8E-008C 

1,2,4,5-TETRACHLOROBENZENE 9594 3.00E·004 I 1.1E ... 001 N 1.1E ... OOON 4.1E-001 N 6.1E+002 N 2.3E+001 N 3.3E -002 6.6E·001 N 
1,1 ,1,2-TETRACH LOROETHANE 630201 3.00E·0021 2.60E-002 I 2 .60E-002 1 y 4.1E-001 C 2.4E-001 C 1.2E-OOI C 2.2E+002 C 2.5E+001 C 2.0E-004 4.0E-003 c 

1,1 ,2.2-TETRACHLOROETHANE 7934 6.00E-002 E 2.00E-001 I 2 .00E·001 I y 5.3E ·002 c 3.1E-002C 1.8E-002 c 2.9E+001 C 3.2E+OOO C 3.4E-005 6.8E·004 C 
ETRACHLOROETHENE 12718< 1.00E·0021 5.20E-002 E 1.4E-001 E 2.00E-003 E y 1.1e ... ooo c 3.1E+OOOC 6.1E-002 C 1.1E+002 C 1.2E ... 001 C 2.4E-003 4.8E-002 c 

2,3,4,6-TETRACHLOROPHENOL 5890< 3.00E·002 1 1.1E+003 N 1.1E+002N 4 .1E+001 N 6.1E ... 004 N 2.3E+003 N 
P.A.A.A-TETRACHLOROTOLUENE 5216251 2.00E ... 001 H 3.3E-003 c 3 .1E-004 C 1.6E-004 c 2.9E·001 c 3.2E-002 C 

1,1 ,1,2-TETRAFLUOROETHANE 81197 2.29E ... 0011 y 1.7E+005 N 8.4E ... 004 N 
TETRAHYOROFURAN 109991 2.00E·001 E 7.6E-003 E 8.6E-002 E 6.8E -003 E a.ae ... ooo c 9.2E-001 C 4.2E-001 c 7.5E+002 C 8.4E ... 001 C 

TETRYL 47945! 1.00E-002 H 3.7E+002 N 3.7E+001 N 1.4E ... 001 N 2.0E+004 N 7.8E+002 N 
THALLIC OXIDE 131432 7.00E-005W 2.6E+OOO N 2.6E·001 N 9.5E-002 N 1.4E+002 N 5.5E+OOO N 

THALLIUM 744028( 7.00E-0050 2.6E+OOO N 2.6E·001 N 9.5E·002 N 1.4E+002 N 5.5E+OOO N 1.6E·OOI 3.6E+OOO N 
THALLIUM ACETATE 56368< 9.00E-005 I 3.3E+OOO N 3.3E-001 N 1.2E-001 N 1.8E+002 N 7.0E+OOO N 

THALLIUM CARBONATE 6533735 8.00E·005 1 2.9E+OOO N 2.9E-001 N 1.1E-001 N 1.6E+002 N 6.3E+OOO N 
HALLIUM CHLORIDE 779112( 8.00E·005 1 2.9E+OOO N 2.9E-001 N 1.\E -001 N 1.6E+002 N 6.3E+OOO N 

THALLIUM NITRATE 10102451 9.00E·005 1 3.3E+OOO N 3.3E·001 N 1.2E-001 N 1.8E+·002 N 7.0E+OOO N 
THALLIUM SU LFATE (2:1) 7446181 8.00E-0051 2.9E+OOO N 2.9E·001 N 1.1E-001 N 1.6E+002 N 6.3E+OOO N 
THIOBENCARB 2824977 1.00E-002 I 3.7E+002 N 3.7E+001 N 1.4E+001 N 2.0E+004 N 7.8E+002 N 

TIN 744031 6.00E-001 H 2.2E+004 N 2.2E+003N 8.1E+002 N 1.2E+006 N 4.7E..-004 N 
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Schnabel Engineering As~ociates1 lno. 

104 Coll'orate Boulevard, Suite 420 
W. Columbia1 SC 29169 
Phone: (803) 796-6240 

Fax: (803) 796-6250 

FACSIMILE TRANSMISSION COVER LETTER 

.....;9;...;1.;..9-...;..7;;..;33;.....-4..:-::8:....::..1.:;..1 ------ DATE: _..;1;..:;..1~/9~/0~0---~--

~----------~- JOB: SWP-Wilmington 

ATTN: Stuart Parker 

THESE ITEMS ARE TRANSMITTED AS CHECKED BELOW: 

( ) 
( ) 
( ) 

For your action 
For approval 
As requested 

·RE~: 

(X) 
( ) 
( ) 

For review and comment 
For your use 

Attac:l}ecl Is the tl~ld spmrnllry for tbe acoprob~ DNAPL ment determln~ttion, The 11ttaehed toble Indicates 
pumpable fre" prpduct, residual free product and dl~d oder for eacb geoprobe location. A ''7'' in tbe purnpable free 
product column indicate$ tbat tbe product m~ty br mliY not be pumpable. The ~ttt~c.hed m11p delineates the area or 
pumpabl~ prQduct and the area of rest dual product (ncm-p"Qmp~ble). Also shown on tbe DNAPL delineation map h: 
the~ proposed DNAPL welllocatlonll from the SRI Workphm. 

The llecond attached map ls sugge11ted DNAPL well locatloru based Qn thJI DNAPL extent determlnath>n. TheJe 
locBtion• ar~ different frorn what was proposed ln the SIU and loclu~e one additional lihallow and two ac!ditlonal 
deep telescoped •oU boring!. Only on!! liballow well is proposed Jletw~en MW .. u and MW-lZ, Instead or ()newell at 
each loc~tlon (MW .. ll and MW-12), lf l>NA.PL ill observed in the lower sand ((Jeep wellJ) the soU borina will be 
converted into a wt!ll, otber~e the soil borhJK will be abandoned. Tb~se are my new recommendationR ba~ed on th~ 
extent study. The previoualy proposed wells were recommended prior to the J>NAPL ~:tOtent determination. 

Plea11e Clllllln4 di1cuu because I need to plan !or the t1eld acUvltJes. 

Thanks, 

Greg 

HARD COPY BEING SENT VIA: 
( ) First Class Mail ( ) Federal Express ( ) Messenger (X) None 

AAI'tland, VA 3 a~ltlmol'tW, MD 3 Bethesda, ·MP :S E$lac;)tabur5l, VA 3 ChJrlotteavllle, VA EOharlot1e, NC 
Columbia, SC 3 Cenver, CO 3Galnesvllle, GA 3 H11rnpton, VA 3 Leesburg, VA !l N~tw Brunswick, NJ 

Rlctnnond, VA 3 West Cheater, PA 
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11/9/00 

BOREHOLE PUMPA81..E 
NUMBER PRODUCT 
GP-1 ? 15.6- 15.8 
GP-2 
GP-3 
GP-4 ?11.4-11.7 
GP·5 
GP-6 
GP-7 
GP-8 
GP-9 14.8 -15.8 
GP-10 
GP-11 
GP·12 
GP-13 
GP-14 12.0- 14.5. 
GP-15 ? 8.3. 12.0 
GP-16 
GP-17 12.0. 13.7 
GP-18 
GP-19 
GP-20 ? 8,0 r 10,0 
GP-21 
GP-22 
GP-23 
GP-24 
GP-25 
GP-26 
GP-27 
GP-28 8.0-12.0 
GP-29 
GP-30 
GP-31 
GP-32 
GP-33 
GP-34 
GP-35 
GP-36 
GP-37 
QP.38 
GP-39 
GP-40 
GP-41 
GP-42 
GP-43 
IGP-44 

Field Summary 

• ONAPL Extent Determination. 
11/1/00 ·11/7/00 

Southern Wood Piedmont Facility 
Wilmington, North Carolina 

RESIDUAL 
PRODUCT 
3.9-5.5 & 13.0-15.8 
1.0-5.3 
6.0- 11.6 seams 
2.6-4.8 & 11.4-11.7 
1.5- 1.8 
15.0-15.7 
1.0-1.5 & 12.4-14.7 

7.5-8.0 & 10.1 -11.5 seams 
2.0- 3.0, 5.4 r 5.5 & 14.1 - 14.6 seams 

Treated Wood 3.4-3.7 
2.5 - 6.0 seams & a.o- 9.2 
2.8. 6.4 
7.0-7.1 seam & 8.3- 12.0 
7.0- 11.5 seams 
6.0-6.7 

1.8-14.5 
4.6 - 6.0 & 7.3 -7.4 seams 

10.5- 11.7 few small seamli 
3.9- 6.5 & 8.9- 10.0 
14.5 r 14.6 seam 

7.7-12.0 

6.4- 7.8 seams & 14.0- 15.7 

6.2-7.6 seams & 15.6- 15.7 seam 
4.1 - 7.4 minimal staining/sheen 
2.0 - 8.2 sheen only 

5.8- sheen 

Page 1 of2 

DIESEL 
ODER 

3.7-4.8 & 9.0-11.5 

Oraft 
For Review Only 
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11/9/00 

aOREHOLE 
NUMBER 

GP-45 
GP-46 
GP-47 
GP-48 
GP-49 
GP-50 
GP-51 
GP-52 
GP-53 
GP-54 
GP-55 
GP-56 
GP-57 
GP-58 
GP-59 
GP-60 
GP-61 
GP-62 
GP-63 
GP-64 
GP-65 
GP-66 
GP-67 
GP-68 
GP-69 
GP-70 
MW-11 
MW-12 
MW-13 
MW-14 
MW-15 
MW-16 
MW-17 
MW-19 
MW-22 
MW-24R 
MW·2S 
MW-26 
MW-27 
MW-35 
MW-36 
MW-40 
MW-41 

Notes: 

803-796-6240 SCHNRBEL ENGINEERING 938 P03 

PUMPABJ...E 
PRODUCT 

• DNAPL Extent Determination. 
11/1/00 .. 11/7/00 

Southern Wood Piedmont Facility 
Wilmington, North Carolina 

R!=SIDUAL 
PRODUCT 

3.1 ~ 7.5 sheen, 9.8-14.8 one inc:h seams 
8.9-9.6 & 15.0-17.8 2.9- 17.8 
14.5-15.3 10.7-11.0 seams & 12.1 -15.3 

3.0 - 4.6 

11.6-11.7 

7.4 - B.O seams 

13.9-14.8 12.2- 14.8 
13.8- 14.9 
14.6-16.6 minimal staining 

3.0 - 4.0 + Pipeline. Need to look deep_er. 

? 5.0-15.0 3.0-15.0 
? 7.0- 14.5 

0.0-5.0 
13.5- 15.0 3.0 ~ 15.0 

3.0-5.0 

11.5- 12.0 
3.0-9.0 
7.0 ~ 8.0 

13.0- 17.0 8.0-17.0 

15.0 • 16.0 sheen 
12.5 • 13.0 sheen 
0.0-2.0 
0.0-2.0 

DIESEL 
ODER 

2.6-6.5 
0.6-6.8 

3.0-5.0 
3.0-12.0 
3.0- 14.0 

1.0-2.0 

0.0-9.0 

All measurements are In feet below land surface. 

Field Summary 
Page 2 of2 

NOV 09 '00 15:03 

Draft 
For Review Only 
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•• NORT.AROLINA DEPARTMENT OF 
ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

Mr. Gregory B. Kuntz, P. G. 
Associate 
Schnabel Engineering Associates, Inc. 
104 Corporate Boulevard, Suite 410 
W. Columbia, South Carolina 29169 

October 23, 2000 

Re: Dioxin Analytical Matrix Spike/Matrix Spike Duplicates 
Southern Wood Piedmont Site 
Wilmington, New Hanover County, NC 
NCD 058 517 467 

Dear Mr. Kuntz, 

We have received your request and explanation for omitting Matrix 
Spike/Matrix Spike Duplicate analyses for dioxin samples during Remedial 
Investigation of the above site. The US EPA Region IV, Science and Ecosystem 
Support Division (SESD) concurs with your assessment of analytical method 1613, 
and supports use of this method as you have outlined. If you have any questions, 
please contact me at (919) 733-2801, Ext. 280. 

cc: Bill Arrants, Southern Wood Piedmont Co. 
File 

Sincerely, 

~ 
Stuart F. Parker, Jr. 
Hydrogeologist 
NC Superfund Section 

rtidD --·-··· 1646 MAIL. SERVICE CENTER, RAL.EIGH, NORTH CI\ROL.INA 27699-1646 

401 OBERL-IN ROAD, SUITE ISO, RAL-EIGH, NC 27605 

PHONE 919-733-4996 FAX 919-71S-3605 

AN EQUAL. OPPORTUNITY I AFFIRMATIVE ACTION EMPL.OYER ·SO% RECYCL.ED/10% POST-CONSUMER PAPER 



• Schnabel 
Encineertnc 

Mr. Stuart F. Parker 
Hydrogeologist 

October 20, 2000 

• Schnabel Engineering Associates, Inc. 

104 Corporate Blvd. , Suite 420 

W. Columbia, SC 29169 

803-796-6240 • Fax 803-796-6250 

RECEI\tFn 

01ih Carolina Department ofEnvir01m1ent and 
Div. of Waste Management- Superfund Section 
401 Oberlin Road, Suite 150 

atural Resources OCT 2 3 2000 

SUPERFUND bECTIO\· 

Raleigh, C 27605 

Re: Matrix Spike (MS) and Matrix Spike Duplicates (MSD) 
Fo•· Dioxin/Furan Analysis 
Southern Wood Piedmont Site 
W ilmington, New Hanover County, NC 
USEPA ID: NCD 058 517 467 

Dear Mr. Parker: 

Schnabel Engineering Associates, Inc. is pleased to provide this request for not analyzing 
Matrix Spikes and Matrix Spike Duplicates during dioxin/furan analysis at the Southern 
Wood Piedmont (SWP) faci lity in Wilmington, North Carolina. Based on review of 
USEPA Method 8290 and Method 1613, both of which are high-reso lution dioxin/ furan 
analysis, MS and MSD's are not required. MS and MSD 's are not required because each 
sample is spiked prior to analysis and the sp ike is recovered indicating any matrix effects. 
Method 1613 specifically states that MS and MSD's are not required. 

Matrix s pikes are not typically required fo r dioxin/furan analyses. The purpose of a 
matrix spike is to assess the bias of analytical measurements due to matrix effects. To do 
tllis, a known amount of an analyte is spiked into a sample prior to extraction, then the 
sample is processed as a routine sample and the recovery of the spiked analyte is 
measured. 

Dioxin!furan analysis methods, however, utili ze the isotope dilution technjque. 
Isotopically labeled standards, which are identical to the target analytes in all respects 
except mass, are spiked into every sample prior to extraction. The recoveries of the 
labeled standards are an indicator of the matrix binding as well as the efficiency of the 
preparation procedures. In addition, the concentrations of the target analytes are 
calculated directly from these labeled standards, wluch automatically compensates for an 
incomplete extraction or any loss of the analytes during the sample preparation steps. The 
quality of the data is known if the labeled standards are adequately recovered, and other 
QC parameters, such as analyte levels detected in the method blank, are w ithin method 
criteria. 

Ashland , VA • Atlanta, GA • Baltimore, MD • Bethesda, MD • Blacksburg , VA • Charlotte, NC • Charlottesville, VA • Columbia, SC 
Denver, CO • Gainesvi lle, GA • Hampton, VA • Leesburg , VA • New Brunswick, NJ • Richmond, VA • West Chester, PA 



• Matrix Spike (MS) and Matrix. ke Duplicates (MSD) 
for Dioxin/Furan Analysis 
Southern Wood Piedmont 

Wilmington, North Carolina 
Page 2 of2 

The most recently promulgated EPA dioxin method, EPA Method 1613, does not require 
the analysis of matrix spikes or matrix spike duplicates. One "Ongoing Precision and 
Recovery" (OPR) sample, which is a clean sample spiked with the 17 target ~malytes, is 
analyzed with every analytical batch. The recoveries are measured, and precision and 
accuracy data from every OPR are collected and charted. These results give an indication 
of the laboratory performance throughout the sample processing procedures. The results 
of the OPR are one of the criteria used to determine the acceptability of every batch of 
samples analyzed. 

The approved Supplemental Remedial Investigation (SRI) Workplan states that Method 
8290 will be used for dioxirJft:ran analysis. Bused on revie'vv of the analytical methods, 
we are requesting approval from CDENR to utilize USEPA Method 1613 and that MS 
and MSD's not be required for all future dioxinlfuran analysis at the SWP Wilmington, 

C facility. We are requesting this change because our review has indicated that USEPA 
Method 1613 is the most current and most accurate methodology. 

Schnabel and SWP would appreciate a quick response to our request because the first 
row1d of dioxinlfuran sampling is scheduled for October 24, 2000. We thank you in 
advance for you prompt attention to this matter. If you have any questions, please feel 
free to give us a call. 

Sincerely, 

SCHNABEL ENGINEERING ASSOCIATES, INC. 

bk~~ 
Associate 

CC: Mr. Bill Arrants - Southern Wood 'edmont 

--- - -- ---~--~~- - -- - -



· JAMES B. HUNT JR. ·~ 
GOVERNOR 

BIL.L. HOLMAN 

." SECRETARY 

• NORT.AROLINA DEPARTMENT OF 
ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

October 11, 2000 

CERTIFIED MAIL. RETURN RECEIPT REQUESTED 

Mr. William P. Arrants 
Manager of Environmental Affairs/ Regulatory Compliance 
Southern Wood Piedmont Company 
P.O. Box 5447 
Spartanburg, SC 29304 

SUBJECT: Invoice and Quarterly Cost Summary 
Federally-funded, State Deferral oversight costs 
Southern Wood Piedmont Site 
Wilmington, New Hanover County, NC 
US EPAID#: NCD 058 517 467 

Dear Mr. Arrants: 

Please find enclosed a cumulative cost summary for quarterly oversight costs 
incurred by federally-funded State staff for the period from January I, 2000 through 
September 31, 2000. Oversight activities specific to the subject site were conducted 
pursuant to the Consent Order (Docket# 97-SF-117) between the NC Division of 
Waste Management (Division) and Southern Wood Piedmont Company effective May 
24, 1999. As shown, the total costs incurred during this time period were$ 2999.13. 
This letter serves as our invoice for those costs. 

Pursuant to paragraph V.B. of the Consent Order, we hereby request full 
payment of the attached costs to the Division within (60) days of receiving this 
invoice. Payment should be by certified or cashier's check payable to ''NC DENR" 
and mailed to the address listed below. 

Mr. Stuart F. Parker, Jr. 
Hydrogeologist 
North Carolina Superfund Section 
401 Oberlin Road- Suite 150 
Raleigh, NC 27605-1350 

Failure by Southern Wood Piedmont Company to make full and timely 
payment of the requested amount to the Division will make Southern Wood Piedmont 
Company subject to any and all remedies available to the Division. Please note that 
future cost-recovery invoices will be mailed by the NC Superfund Section 
to the specified quarterly schedule. 

1646 MAIL SERVICE CENTER, RALEIGH, NORTH CAROLINA 27699·1646 

401 OBERLIN ROAD, SUITE 150, RALEIGH, NC 27605 

PHONE 919·733·4996 FAX 919·715-3605 

AN EQUAL OPPORTUNITY I AFFIRMATIVE ACTION EMPLOYER· SO% RECYCLED/10'% POST•CONSUMER PAPER 



Mr. William P. Arrants 
October 11 , 2000 
Page 2 

• • 
Thank you in advance for your attention to this matter. If you have any questions, please 

contact me at (919) 733-2801 , ext. 280. 

attachment 

cc: Dan LaMontagne 
Rob Gelblum 
Mary Massey 

s~ 
Stuart F. Parker, Hydrogeologist 
Site Evaluation and Removal Branch 
Superfund Section 

Rosemary Patton, US EPA Region IV 

~1 
I 
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• Quarterly Cost Recovery Summary • 
State Deferral Site 

Southern Wood Piedmont 
Wilmington . 

EPA ID: NCD058517467 

I. Personnel & Fringe Benefits 

Date of Work Hours Worked 

Jan-00 
Feb-00 
Mar-00 
Apr-00 

May-00 
Jun-00 
Jul-00 

Aug-00 
Sep-00 

Hourly salary was figured on 
hours worked per year. 

24.3 
2 
o· 
1 

3.5 
10 

8 
25.3 

7 

1800 

Annual Salary 

51196.00 
51196.00 
51196.00 
51196.00 
51196.00 
53527.00 
53527.00 
53527.00 
53527.00 

II. Travel 8/9/00: State Vehicle; 290 miles @ .23/mile 

Ill. Equipment 

IV Supplies 

V. Contractural: $560.63 Wilmington Newspaper 
(Public Notice) 

VI. Other 

TOTAL COST RECOVERY: 

Hourly Rate 

28.44 
28.44 
28.44 
28.44 
28.44 
29.74 
29.74 
29.74 
29.74 

Total Cost 

691.15 
56.88 

0.00 
28.44 
99.55 

297.37 
237.90 
752.35 
208.16 

$66.70 

$560.63 

$2,999.13 

·. 



Southern Wood Piedmont • • 

1 of2 

Subject: Southern Wood Piedmont 
Date: Thu, 7 Sep 2000 09:01:54 -0400 

From: "Case, Charles D." <CCase@hunton.com> 
To: "'Parker, Stuart- DENRDWM'" <STUART.PARKER@ncmail.net>, 

"'Meyer, Bill - DENR DWM'" <BIT.L.:MEYER@ncmail.net> 
CC: "'Bedsole, Layton- NC State Ports Authority"' <layton_bedsole@ncports.com>, 

"'Myers, Dennis- AG for State Ports"' <dennis_myers@ncports.com>, 
"'Babb, Gary- Babb & Associates"' <gbabb@ncwaste.com>, 
"'Stromberg, Erik- NC Ports Authority'" <stromberg@ncports.com>, 
"'Camden, Sid- Almont'" <AST1870@aol.com> 

Bill and Stuart, 

As Gary Babb and I have discussed briefly with you, we would like to meet 
with you and other appropriate members of your staff (and other agencies, if 
appropriate or helpful) to discuss the possibility of developing a portion 
of the Southern Wood Piedmont site owned by the NC state Ports Authority in 
New Hanover County. Gary and I represent Almont Shipping Company, which is 
currently talking with the Port about the possibility of developing some or 
all of the site. 

I have checked with Mr. Bedsole and Mr. Myers for the Port, and they and we 
are available on September 15th in the morning, September 18th in the 
afternoon, and all day October 2nd. (They can also available on September 
11th, if that is the only date, but given the shortness of time and the 
existence of another meeting, I would suggest that date only as a last 
resort.) We are also available at other times in October afte.r the 2nd, but 
given the purpose of the meeting, we are very much hoping that we can meet 
with you on the Sept. 15 or 18th, or on Oct. 2. 

The purpose of the meeting is to talk with the Department about Almont's 
interest in the site as a potential location for some or all of its bulk 
shipping operations. currently, Almont's bulk operations are located 
primarily at a site north of the Southern Wood Piedmont site, at the 
northern end of downtown Wilmington, on the east side of the River. Almont 
and the Port have been·engaged in preliminary discussions about the 
potential for moving some or all of Almont's bulk operations to the land 
owned by the Port, including the Southern Wood Piedmont site. In order to 
determine whether such a proposal is feasible, Almont needs to better 
understand the direction of the remedial activities at the site, the 
potential for getting some comfort over the next 14th months about whether 
facilities could be located, the potential for engaging in some site 
preparation and construction during that time, potential limitations on the 
longer term development of the property, and other similar considerations 
raised by developing the property that Almont anticipates will be undergoing 
ongoing remediation for the foreseeable future. 

Almont contemplates that any shift of its operation to the site would be in 
stages. Preliminary discussions have led us to anticipate that the earliest 
construction would be of storage pads, along with an access road. Longer 
term construction would likely include additional storage pads, warehouses 
and "igloos" (smaller storage buildings), an office building and other. 
service buildings, additional roads, a pier, a conveyor system for 
transporting the bulk materials, and other support facilities. We need to 
determine, as soon as we can, to what extent the contamination and remedial 
activities at the site would constrain the these types of activities. At 
bottom, we need to determine whether Almont can get a sufficient 
understanding within the next few months to know whether it is worthwhile to 
proceed with negotiations with the Port and planning activities for the 
facility. In general, Almont would like to begin using the site for storage 
in approximately 2 years and potentially be in a position to move 

09/07/2000 10:01 AM 
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substantially all activities to the site in approximately 4 years. 
times are very approximate.) 

(These 

Please contact me at your convenience about whether we might be able to meet 
on any of these days, or, if not, when we might be able to meet. Given the 
time factor, we would like to meet at everyone's earliest convenience. 

Charles Case 
Hunton & Williams 
Box 109 
Raleigh, NC 27602 

email: 
direct dial: 
mobile: 
pager: 
fax: 
web: 

Office address: 

ccase@hunton.com 
919.899.3045 
919.349.0811 
919.981.1332 
919.833.6352 or 919.899.3096 
http://www.hunton.com/case cd.htm 

One Hannover Square 
421 Fayetteville Street Mall, Suite 1400 
Raleigh, NC 27601 

09/07/2000 10:01 AM 
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~A - .. •;~~ ,;, ...... __ STATE DEFERRAL Rl WORKPLAN 

FACT SHEET 
NCDENR 

NoRTH CAROLINA~ Of' 
ENviRONMIENT AND NAJ'\JRAL. R~RC~ 

Southern Wood Piedmont -
Wilmington Site 
Greenfield Street 
Wilmington, New Hanover County, NC 

AUGUST 2000 

INTRODUCTION 

This fact sheet describes the proposed Remedial Investigation (RI) Workplan for the Southern 
Wood Piedmont Site in Wilmington, New Hanover County, N.C. The document includes: site 
description and history; a summary of previous investigations; proposed RI work activities; and 
a glossary of terms and acronyms commonly used in the Superfund program. Words highlighted 
in bold print within this fact sheet are defined in the glossary. 

The NC Superfund Section is conducting a 
public availability session on August 9, 
2000, from 3:00 to 7:00 p.m., at the New 
Hanover County Public Library, 210 
Chestnut St., Wilmington, NC. The 
session is intended to provide information 
to help the public become more informed 
and involved in the future disposition and 
remediation of the site. 

SITE DESCRIPTION 

The 96-acre Southern Wood Piedmont (SWP) 
Site is located at the west end of Greenfield 
Street on the Cape Fear River waterfront, in 
Wilmington, New Hanover County, NC 
(Figure 1 ). The NC State Ports Authority 
owns 93 acres of the site. The remaining three 
acres, located in the site's southeast comer, 
are privately owned. 

The site includes these areas, plus any additional 
areas contaminated by hazardous materials as a 
result of historical site activity. 

The site's northern portion is open lawn, while 
the southern half is wooded. The property drains 
south through a drainage ditch system to 
Greenfield Creek, then west to the Cape Fear 
River tidal estuary (Figure 2). Portions of the site 
flood during high tides or river floods. The site 
is currently vacant, however, the NC Ports 
Authority proposes to develop the site to expand 
its existing storage facilities. 

The surrounding neighborhood is mixed 
industrial, commercial and residential. Petroleum 
storage terminals border the site to the north and 
south, while a park and commercial facilities on 
Front Street border the site to the east. The 
Nesbitt Courts apartments are located east of the 
site on 2nd Street. 
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FIGURE I: 
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• 
SITEIDSTORY 

The site was used for wood treating beginning 
in the mid-1930s. Southern Wood Piedmont 
Company (formerly Southern Wood 
Preserving Company) operated the facility 
from 1964 until it closed in 1983. Creosote, 
chromated copper arsenate (CCA) and 
pentachlorophenol (PCP) were historically 
used for wood treating on site, and diesel fuel 
was also stored and used onsite. Wood 
treating occurred within the north-central part 
of the site, treated lumber was stored outdoors 
in the northern half of the site. For several 
years, creosote waste accumulated in an east
west drainage ditch located south-southeast of 
the production area (Figure 2). 

In 1985, under an Administrative Order on 
Consent with the State, Southern Wood 
Piedmont (SWP) excavated surface and 
subsurface soils at the site's creosote ditch 
(a.k.a., Covered Ditch) and former production 
areas. Soils heavily contaminated with arsenic 
were disposed at a hazardous waste landfill 
in SC. Soils stained with creosote were 
landfarmed in the northern part of the site. 

PREVIOUS INVESTIGATIONS 

During the 1980s and early 1990s, the site's 
landfarming areas were sampled to monitor 
biodegradation of creosote in the landfarmed 
soil. Results indicated partial breakdown of 
creosote constituents. Sampling results did 
not indicate that the landfarming operation 
had contaminated local groundwater. 

During the early-to-mid 1990s soil sampling 
by SWP revealed creosote contamination in 
soils throughout the site's former production 
and storage areas. Dioxin and furan 
contamination was detected in soils from the 
landfarm areas, but no other samples were 
tested for dioxin. 
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In 1992 and 1993, SWP installed and sampled 
groundwater monitoring wells at the site. 
Sampling revealed creosote contamination in 
groundwater in the sandy water-table aquifer 
directly beneath the site. In addition, explorations 
beneath the former creosote ditch and production 
areas revealed that liquid creosote had 
accumulated on top of a peat layer beneath the 
shallow sand, about 15 feet underground. 
Groundwater in a deeper sandy aquifer, beneath 
the peat, also contained dissolved creosote. 

In 1994 and 1996, sediment sampling revealed 
creosote contamination in the site's drainage 
ditch and downstream in Greenfield Creek. 
Sediment contamination was not detected in the 
Cape Fear River below the mouth of the creek, 
however, creosote was detected in sediment at 
the site's western waterfront. 

In 1995, the North Carolina Department of 
Environment and Natural Resources (NCDENR) 
Superfund Section completed a Site Inspection 
Prioritization (SIP) report, summarizing site 
history and the results of prior investigations. 
The SIP determined that contaminant migration 
in Greenfield Creek extended beyond mapped 
wetland frontage, and that the creek was used for 
fishing. The SIP determined the site· to be a 
candidate for listing on the federal National 
Priorities List (NPL) of Superfund sites. 

The US Environmental Protection Agency 
Region IV (EPA) completed an Expanded Site 
Inspection (ESI) in July 1997. The ESI 
confirmed soil, groundwater and creek sediment 
contamination at the site. ESI sampling also 
detected dioxins in surface soils from the site's 
former production and wood storage areas 
(Figure 2). Fish samples from Greenfield Creek 
were tested for site contaminants (except for 
dioxin/furan), but results were inconclusive. 



• 
To summarize, investigations completed at 
SWP indicate that the site historically 
contaminated surface and subsurface soils, 
shallow and intermediate groundwater 
aquifers, and Greenfield Creek. The ESI 
results confirmed the site as a candidate for 
the National Priorities List. 

FEDERAL SUPERFUND PROGRAM 

The Superfund program is a federal cleanup 
program authorized under the 
Comprehensive Environmental Response, 
Compensation and Liability Act of 1980 
(CERCLA) and the Superfund Amendments 
and Reauthorization Act of 1986 (SARA). 
These acts authorize the US EPA to 
investigate and clean up uncontrolled and 
unregulated hazardous waste sites. 

Figure 3 is an overview of the Superfund 
process. Following Site Discovery, Site 
Assessment documents that site contaminants 
are a likely hazard to human health or the 
environment. If the site qualifies for NPL 
listing and federal cleanup, a Remedial 
Investigation and Feasibility Study (RifFS) 
is then conducted. 

An RI/FS typically takes 18 to 24 months to 
complete. The primary objectives are to 
characterize the nature and extent of site 
contamination, to determine human health and 
environmental risk posed by contamination, 
and to evaluate potential remedial options. 

Figure 3. Superfund Process 

• 
Possible remedies are compared based on cost 
and effectiveness in meeting cleanup goals. The 
remedy selection is documented in a Record of 
Decision (ROD). The chosen remedy is applied 
to the site cleanup, and the design chosen is 
presented in the Remedial Design (RD). 
Remedial Design may take up to a year. The 
actual cleanup, referred to as the Remedial 
Action (RA), may take several years, or decades 
for groundwater remediation. 

STATE DEFERRAL 

During May 1999, as an alternative to NPL 
listing and federal cleanup, the EPA agreed to 
defer NPL listing of the SWP Wilmington site 
while voluntary Remedial Investigation and site 
cleanup was performed by SWP, the potentially 
responsible party (PRP). This option is referred 
to as a State Deferral. 

State Deferral is outlined in a Memorandum of 
Agreement between North Carolina and the 
EPA. Under the deferral program, the PRP(s) 
signed an Administrative Order on Consent 
(AOC) agreement with the state to conduct 
remedial investigation and cleanup under state 
rather than federal oversight. The site remains 
subject to both federal and state cleanup 
standards for protectiveness of human health and 
the environment. Figure 4 presents an overview 
of the State Deferral process, which was 
described in the February 1999 Proposed 
Deferral Site Fact Sheet. 
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REMEDIAL INVESTIGATION 
WORKPLANDEVELOPMENT 

During June 1999, following approval and 
signing of the State Deferral AOC, SWP 
submitted a draft Remedial Investigation 
Report to the NC Superfund Section for 
review and comment. This document 
summarized environmental investigations and 
site-specific data generated by SWP to date. 

The NC Superfund Section reviewed the draft 
report, identifying additional sampling and 
data requirements for completion of the RI. 
These included the need for more complete 
characterization of the site's groundwater 
contamination, as required by the State ofNC 
Administrative Code, Title 15A, Subchapter 
2L. The Superfund Section noted that the 
extent of free-product creosote contamination 
beneath the site had not been adequately 
characterized for potential recovery. 

Additional comments by the NC Superfund 
Section addressed location and/or spacing of 
RI soil and sediment samples, the need for 
additional groundwater data from the 
petroleum facilities north and south of the site, 
and the collection of fish tissue samples 
during the RI. The NC Division of Water 
Quality also reviewed portions of the 
submittal, commenting on fish tissue sampling 
methodology, ecotoxicity study of site 
sediment contaminants, and ecological risk 
assessment to be completed during the RI. 

Southern Wood Piedmont Company 
responded to the initial comments during 
March and April 2000 and, after additional 
communications with NCDENR, completed 
its Draft 2.0 Supplemental Remedial 
Investigation Workplan on May 23,2000. 
The supplemental workplan addressed 
comments made by DENR. 

6 

• 
RI ACTIVITIES 

The following is a list of Remedial Investigation 
Activities proposed by SWP, designed to address 
additional data requirements identified by the NC 
Superfund Section. These RI objectives are 
intended to delineate further the extent of 
contamination at the site, and its likelihood of 
having an impact on human health or the 
environment. The RI results will help determine 
the future course of site remediation. RI 
activities are described in detail in Section 3.2 of 
the Supplemental RI Workplan. 

DNAPL Characterization: The extent and 
physical nature of dense, non-aqueous phase 
liquid (DNAPL) creosote beneath the site 
requires further investigation. Areas of suspected 
accumulation in the subsurface will be 
investigated by collecting direct push core 
samples of subsurface soil, to determine the 
presence or absence of creosote and its potential 
mobility for future removal from the subsurface. 
Approximately 36 locations will be cored to 
delineate the spill area. 

In addition, 2 additional shallow sand 
monitoring wells and one deep sand monitoring 
well will be installed near the thickesd known 
creosote accumulations to determine the present 
thickness and pumpability of the creosote 
product. The deeper well will be cased into the 
intervening peat layer to reduce the likelihood of 
cross-contamination from the upper to the lower 
aquifer. 

Groundwater Sampling: The site's existing 
monitoring wells will be resampled to 
characterize current groundwater conditions in 
the shallow sand, deep sand, and bedrock 
aquifers at the site. In addition, the Amerada 
Hess and Paktank petroleum companies will be 
contacted to determine whether groundwater 
sample data are available from monitoring wells 
at their facilities, north and south of the site. 



• Groundwater samples will be collected by 
SWP in accordance with the USEPA's 
Environmental Investigations Standard 
Operating Procedure Quality Assurance 
Manual, and will be analyzed at a North 
Carolina Certified Laboratory. 

Limited groundwater sampling for 
dioxin/furan contamination will be conducted 
in the site's former covered ditch and 
production areas and near Greenfield Creek 
(Fig. 2), plus an off-site background location. 
The monitoring wells to be sampled are 
closest to soil samples there dioxin/furan 
contamination has been detected. Limited 
Subsurface Soil Sampling for dioxins/furans 
will be conducted at these respective soil 
locations as well 

Groundwater level measurements will be 
completed at the site's monitoring wells to 
characterize the present groundwater flow 
pathways within and between the site's semi
connected aquifers. If possible, monitoring 
will also occur at the adjacent petroleum 
terminals. Installation of staff gauges in 
adjacent surface water bodies will help 
determine the relationship between 
groundwater and surface water flow. All of 
the above measurements will be repeated at 
intervals throughout the tidal cycle. 

Sediment Sampling: Selected locations on 
the main drainage ditch and Greenfield Creek 
will be sampled for dioxins/furans, to 
determine whether these contaminants exist at 
elevated levels in the creek system. 
Approximately 15 supplemental sediment 
samples will be collected to tighten sample 
resolution to approximately 200-foot intervals, 
and to delineate "hot" contaminated zones 
along the waterways. Sediment will also be 
sampled at an adjacent wetland area and at an 
off-site background location. 

• To support an assessment of the ecotoxicity of 
contaminated sediments physico-chemical 
parameters of the sediment samples will be 
tested, including particle size, total organic 
carbon, salinity, pH and ammonia. In addition 
the parameter Acid Volatile Sulfide (A VS) of 
sediment samples will be tested to determine the 
likelihood of sediment contaminants actually 
passing into the· aquatic food chain. 

Fish Tissue Sampling: To determine whether 
site contaminants have contaminated game and 
other food fish in the drainage ditch and 
Greenfield Creek, fish tissue sampling will be 
conducted during the RI. Fish will be caught 
approximately 6 locations, including 3 on 
Greenfield Creek, and reference samples from 
Greenfield Lake, and two nearby, separate creeks 
to establish ambient contaminant levels . 

Fish sampling, where possible, will represent 
both recreational fish caught (and eaten) by 
humans, and natural prey of fish eating birds and 
animals. Fish will either be caught by tackle 
and/or net, or stunned by localized electroshock. 
Sampling will be overseen by Division of Water 
Quality Environmental Services Branch (ESB) 
personnel. 

RISK ASSESSMENT 

Analytical data generated by the Remedial 
Investigation will be used to support a Human 
Health and Ecological Risk Assessment of the 
SWP site, to characterize the risk to human 
health and to the environment posed by 
contaminants existing at the site. In particular, 
the assessment will determine the risks posed to 
the Greenfield Creek ecosystem by sediment 
contamination in the creek, and the risk posed to 
humans by consumption of fish living in the 
creek. The Risk Assessment will be used to 
determine appropriate action during subsequent 
phases of site remediation. 
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• CO~TY~OLVEMENT 

Community officials, civic leaders, residents 
and other interested parties are encouraged to 
learn more about the Southern Wood 
Piedmont site, the Federal Superfund program 
and the State Deferral program. The state also 
seeks community input on the site, the draft 
AOC and the decision to defer the site to the 
state rather than proceed with the federal 
Superfund process. 

Both the City of Wilmington and the State 
Ports Authority have expressed their interest 
in expediting cleanup and redevelopment of 
the site. Currently, the State Ports Authority 
plans to redevelop the site to expand their 
warehouse facilities. 

The NCDENR, Superfund Section has 
established an Information Repository, 
which will be maintained at: 

The New Hanover County 
Public Library, Reference Desk 
210 Chestnut Street 
Wilmington, North Carolina 28401 
(910) 341-4390 

RA 

Figure 4. Deferral Process 
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• Documents currently available at the repository 
are listed below. All site documents generated 
after the deferral will be added to the repository. 
A list of documents held by the repository will be 
updated and available at the Southern Pines 
Public Library Reference Desk. 

All documents in the local Information 
Repository, as well as all historical state file 
information about the SWP-Wilmington site, are 
available for public review and photocopying at 
the office of the NC Superfund Section in 
Raleigh, NC. Individuals wishing to review this 
files should contact: 

Scott Ross, Public Information Assistant 
Superfund Section 
Division of Waste Management 
NCDENR 
401 Oberlin Road, Suite 150 
Raleigh, NC 27605 
Telephone: (919) 733-2801, ext. 328 

The State will conduct an informal public 
Information Session on August 9, 2000 from 3 to 
7 p.m. The meeting will be held in the New 
Hanover County Public Library's large meeting 
room, 210 Chestnut Street, Wilmington, N.C. 

day public comment period on the draft AOC and 
the 30-day public comment period on the 
public's support of the deferral. Verbal and 
written comments will be accepted at the meeting 
and written comments will be accepted. The 

·I RA Workplan 



• purpose of the session will be to discuss the 
RI Workplan and to identify and address any 
public questions or concerns about the work 
plan. The state will solicit comments and 
questions from the public. The meeting will 
begin the 30-day comment period ending 
September 8, 2000. All Written comments 
must be postmarked no later than that date. 

• State Contact and Project Manager 

Questions and comments about the 
site. the AOC or the deferral process 
should be directed to: 

Stuart Parker, Hydrogeologist 
NC Division of Waste Management 
Superfund Section 
401 Oberlin Road, Suite 150 
Raleigh, NC 27605 
Telephone: (919) 733-2801, ext. 277 
Fax: (919) 733-4811 
Email:parkersf@wastenot.enr.state.nc.us 

• US EPA Contact 

Questions about the Federal Superfund 
program should be directed to: 

Luis Flores 
Remedial Project Manager 
NC Site Management Section 
US EPA Region IV . 
Waste Management Division 
61 Forsyth Street S.W., 11th Floor 
Atlanta, GA 30303-3104 
Telephone: (404) 562-8807, or 

(800) 435-9233 

• GLOSSARY: 

Administrative Order on Consent (AOC) - A 
voluntary agreement between the state and 
potentially responsible parties that outlines steps 
for completing remedial actions at contaminated 
sites. 

Aquifer - A subsurface geologic formation 
which contains and transmits significant amounts 
of underground water. 

Biodegrade - To break down into simpler 
chemical constituents, through biological 
processes. 

Chromated copper arsenate (CCA) - A wood 
preserving compound consisting of copper, 
chromium, oxygen and arsenic, applied under 
pressure to impregnate and preserve lumber. 

Creosote - A tarry, organic wood preserving 
compound, derived from distillation of coal tars 
and most commonly used to protect 
manufactured wood products such as telephone 
poles and railroad ties. 

Comprehensive Environmental Response, 
Compensation and Liability Act of 1980 
(CERCLA) - A federal law passed in 1980 
granting the EPA the authority to investigate and 
clean up uncontrolled and/or abandoned 
hazardous waste sites, using money obtained 
from the Superfund Trust Fund and/or legal 
action against parties responsible for the 
pollution. 

Dioxins - A class of organic chemicals derived 
from chlorination of phenols; a transformation 
product ofPCBs, furans, and pentachlorophenol; 
considered highly toxic. 

Expanded Site Inspection - The final stage of 
federally-funded site assessment, undertaken to 
identify potential NPL sites, using stringent 
sampling protocol and ·documentation 
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• Groundwater Water which exists beneath 
the earth's surface and migrates through 
openings in soil and bedrock; often a principal 
drinking water source. 

Groundwater Monitoring Well- A test well, 
generally of small diameter and specified 
depth, installed into an aquifer to measure and 
sample groundwater. 

Hazardous Waste Landfill- An engineered, 
permitted facility, constructed to contain and 
secure hazardous waste chemicals, or material 
containing such chemicals, against human 
exposure or migration to groundwater or the 
environment. 

Information Repository - A designated 
storage place, typically in a library or 
courthouse, in which the public can access 
file information pertaining to site investigation 
and cleanup. 

Landfarming - A method of treating organic 
soil contaminants, in which affected soils are 
applied to the land surface, fertilized, and 
tilled to encourage natural biodegradation of 
contaminants by existing soil organisms. 

Memorandum of Agreement- An agreement 
between EPA and the state granting authority 
to the state to conduct environmental 
investigation, and compel and oversee 
environmental remedial actions. 

National Priorities List (NPL)- The EPA's 
list of top-priority hazardous waste sites 
eligible for Federally funded investigation and 
cleanup under the Superfund Program. 

Pentachlorophenol - An organic wood 
preserving compound composed of (phenolic) 
carbon, chlorine and hydrogen, generally 
applied using diesel fuel as a carrier. 
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• Polynuclear Aromatic Compounds - Large 
organic molecules (composed of 3 or more 
interconnected benzene ring structures) common 
in creosote. Several of these compounds are 
known or suspected to cause cancer. 

Potentially Responsible Parties - A person or 
entity identified as a past or current owner or 
operator of a site where hazardous substances are 
known to have been released. 

Record of Decision - Documentation of the 
selection of a preferred remedy for cleanup of a 
hazardous waste site, based on cost and 
effectiveness. 

Remedial Action - The physical process of 
cleaning up a hazardous waste site. 

Remedial Design - The design of the proposed 
remediation system used to clean up 
contamination which usually includes a 
treatability study. 

Remedial Investigation/Feasibility Study -
Post-assessment investigation of a hazardous 
waste site to determine the full nature and extent 
of contamination, the hazard posed to the human 
population and the environment, and the 
evaluation of various cleanup options for the site. 

Site Assessment Process - The process of 
investigating, sampling, screening and 
prioritizing hazardous waste sites as candidates 
for inclusion on the EPA's National Priorities 
List. 

Site Inspection Prioritization (SIP) - A 
Federally funded, pre-remedial environmental 
site assessment, undertaken to evaluate potential 
NPL-candidate sites by updating information 
and/or analytical data from previous site 
assessments, for use in the Hazard Ranking 
System. 



• State Deferral - An agreement under which 
EPA defers consideration of sites for NPL 
listing while states compel and oversee 
remedial actions conducted and funded by 
potentially responsible parties. 

Superfund Amendment and 
Reauthorization Act of 1986 (SARA) -
A federal law passed in 1986, reauthorizing 
the CERCLA process with new provisions, 
and modifications to existing provisions 

Tidal Estuary - Portion of a coastal river 
influenced by ocean tides and containing 
mixed fresh and salt water. Often a major 
breeding place for fresh and salt water 
organisms. 

Water Table Aquifer - A water-bearing 
geologic unit, frequently composed of soil 
and/or weathered rock, where groundwater 
exists in equilibrium with atmospheric 
pressure and is not confined by any overlying 
stratum ofless permeable material. 

• 
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North Carolina Department of 
Environment and Natural Resources 
Division of Waste Management 
401 Oberlin Road, Suite 150 
Raleigh, North Carolina 27605 

To: 

• 
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250084 (MAIN) - Page 1 - Composite 

NO. 4446 P. 2/2 

NOTICE OF PUBLIC AVAILABILITY SESSION 
AND REMEDIAL INVESTIGATION WORKPLAN, 

NC DIVISION OF WASTE MANAGEMENT: 

NOI\'04 CAAOUNA DEI'ARTMEI'iT Of 
EJMRONMEI'iT AND HAT\JIIAL RESOUACE!l 

SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON. NEW HANOVER COUNTY, NC 

The Division of Wasta Managumunt, Superfund Section, will conduct a public availability sussion ut ttle Jllew Hanover 
County Pull lie library, on August 9, 2000 from 3 pm tc 7 pm. The purpose of the lntormaiBBnlon Is to answur any 
quu:rticns about the planned Remedial Invest! gallon at tho Southern Wocd Piedmont Co. Site, which Is undergoing 
aueszmenl and cleanup of hazardous subG~anees under Srara Oversight. 

The Southern Wood Piedmont site, located at Greenfield S!reot at the Capu Fear River, is a former wood treating facility 
which closed In H183. lnvostlgations complatud at the uito to dMe indicllta axtanslve soli and groundwa.tur by cruoscto 
componontu which have also bac1n datacUtd In stream sediments butwuun tho property and the Cape Faar River. Dioxin 
has also be on dutectud ut theaitu. Curruntly, the US Environmental Protection Agency (EPA) has duturrud fed ural action 
ut ttlis eite Vthila Southern Wood Piedmont Co. cluana up thu aitu under Stato authority. 

The NC Division of Waste Management (Division) hall entered into an Aaminlstratlva Order (AOC) wl!h Southorn Wood 
Piedmont Co. to conduct a voluntary cleanup of hazardous sub:rtancos pur:suant to N.C.G.S. 1SOA-31D.9(b). T.he State 
hu ravlewed and communtud on a. draft Remedial lnvealigation (R) workplan for further delineation of tho SWP :situ's 
impllct on &Oil and groundwater quality, and on adjacunt surfacu waterway11 lll'ld fiaheriaa. 

An administrative record housing ccpios of the purtinunt documvntu, including a copy of the draft Rl WorJcplan, Is 
a.va.llablu in thu information repository located at: 

Now Hanover County Public Ubrary 
Referoncu Dusk 
210 Chestnut Street 
Wilmington. NC ~401 
Toluphonu: (910) 341-4390 

This Information Is also availablu in Raleigh, NC at thv following location: 

NC DivieJon of waste Management 
401 Obur1ln Road- Suitu 150 
Raleigh, No1'1t1 Carolina 27605 
IQ acneduJe an appointment: 
Contact Mr. Scott Ro:ss at (919) 733-2801, uxt. 328 

Tl\a mooting will begin the 30-day public comment period, and the Division will :seek public communt on thu draft Rl 
Wcrkpla.n. Oral and written commen18 will ba acceptod at the mooting, and wrlnsn comments will be accepted through 
the mall during tha SO-day comment purled. Wiit1!m CSJmmunts m quostioov lll2.lllil D.t. !:l..ii&Wl to.: 

stuart F. Par)(or, 1-fydrogeoJogiat 
NC Division of Wa11tu Managomunt 
Suporfund Suction 
401 Oborlln Road, Sullo 150 
Raleigh, North Carolina 27605 
(919) 733-2801, vxt. 280 
FAX: (919) 783-4611 

ALL WRITTEN COMMENTS ON tHE ORAFTRI WORKI'LAN MUST BE POSTMAAKEC NO LATER THAN SEPTEMBER 8, 2000. 

'""" 



• • PO. Box 5447 
Spartanburg, S.C. 29304 

Phone: (864) 599-1 070 
. eJ S '1887 

Southern Wood Piedmont Company MAR 13 2000 

SUPERFUND SECTION 

March 10, 2000 

Mr. Stuart F. Parker, Jr. 
Hydrogeologist 
North Carolina Dept. of Environment & Natural Resources 
North Carolina Superfund Section 
401 Oberlin Road -Suite 150 
Raleigh NC 27605 

Re: Invoice for Quarterly Cost Summary 
SWP- Wilmington 
USEPA ID# NCD058517467 

Dear Mr. Parker: 

The enclosed Cashier's check for $3,498.12 is provided as payment for oversight costs 
referenced in your letter of February 7, 2000 to my attention. The costs were incurred from July 
1, 1999 through December 1999 oversight activities. Payment is made according to the Consent 
Order (Docket# 97-SF-117) between the NC Division of Waste Management and Southern 
Wood Piedmont Company. 

Please contact me at 864-599-1070, extension 103 if you have questions or comments. 

Sincerely, 

W. P . Arrants 
Manager of Environmental Affairs/ 

Regulatory Compliance 

CC: M. D. Pruett 
M. H. Sayers 

4387bw 

l 
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• NOR.AROLINA DEPARTMENT OF 
ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

February 7, 2000 

· . : CERTIFIED MAIL, RETURN RECEIPT REQUESTED 

. ·;. 811-L HOLMAN 

. : SECRETARY 

Mr. William P. Arrants 
Manager of Environmental Affairs/ Regulatory Compliance 
Southern Wood Piedmont Company 
P.O. Box 5447 
Spartanburg, SC 29304 

SUBJECT: Invoice and Quarterly Cost Summary 
Federally-funded, State Deferral oversight costs 
Southern Wood Piedmont Site 

. ' ~. ) -~ • • • t 

,. _: .. : :. Wilmington, New Hanover County, NC 
. - , \- ..... ~·'·'- . 

... ····'.. US EPAID#: NCD 058 517 467 

~,.:5'\1~.:!~~~-~ Dear~~=:~ enclosed a quarterly cost summary for oversight costs incurred by 
"~:.;;t~l:::-i' -~~~-( 

1 
t'~ .. J::~~ federally-funded State staff for the period from July 1, 1999 through December 31, 

I ·~-J-L,..! i r· :~,?J-. 1999. Oversight activities specific to the subject site were conducted pursuant to the 
1- ·:-· { r I\ r ~ Consent Order (Docket# 97-SF-117) between the NC Division of Waste Management 
fi {: f :\'·} LI4 (Dh ivisionh) andalSouther:n Wooedd dPie?monhi! C?mpan~ edffective$May 24, 1999hi. As

1 d ~ 1 • ~ to.. ..o; s own, t e tot costs mcurr unng t s time peno were 3,498.12. T s etter 
t• l t J'T f"-'~:t 
f~ f /.. _ tt . . (-==:,;.~ serves as our invoice for those costs. 

J .--[··,d.) -~.&11gJl Pursuant to paragraph V.B. of the Consent Order, we hereby request full 
s~-~-~2__2t:.:L.~;·:~:2.:.:,~:r~ payment of the attached costs to the Division within {60) days of receiving this 

~--.:.' ;_;.~·- .· : ·. ---::·. --~_...,~ 

, .. 

~.:·: -~ ... ,..:~: 

:· ·---- . 
. ~----~-

~- ~ .. - ,·_:·--_: ~'·:·~-~·.;~. 

invoice. Payment should be by certified or cashier's check payable to "NC DENR" and 
mailed to the address listed below. 

Mr. Stuart F. Parker, Jr. 
Hydrogeologist 
North Carolina Superfund Section 
401 Oberlin Road- Suite 150 
Raleigh, NC 27605-1350 

Failure by Southern Wood Piedmont Company to make full and timely payment of the 
requested amount to the Division will make Southern Wood Piedmont Company 
subject to any and all remedies available to the Division. 

1646 MAIL SERVICE CENTER, RALEIGH, NORTH CAROLINA 27699·1 646 

401 OBERLIN ROAD, SUITE 150, RALEIGH, NC 27605 

PHONE 919·733·4996 FAX 919·715•3605 

AN EQUAL OPPORTUNITY I AFFIRMATIVE ACTION EMPLOYER • 50% RECYCLED/10% POST•CONSUMER PAPER 



• 
Mr. William P. Arrants 
February 7, 2000 
Page 2 

• 
Thank you in advance for your attention to this matter. If you have any 

questions, please contact me at (919) 733-2801 , ext. 290. 

attachment 

cc: Stuart arker 
Rob Gelblum 
Mary Massey 

Sincerely, 

~,.-:--=:-:::-= ==--:;-----3--

Dan LaMontagne, Head 
Site Evaluation and Removal Branch 
Superfund Section 

Rosemary Patton, US EPA Region IV 



., ' 

• • 
Quarterly Cost Recovery Summary (07/01/99- 12/31/99) 

State Deferral Site 
Southern Wood Piedmont Wilmington 

EPAID: NCD058517467 

I. Personnel & Fringe Benefits 

Date of Hours Annual Salarylhr Total 
Work Worked Salary Rare Cost 

07/99 9 $51,195 28.44 $255.96 

8/99 44 $51,195 28.44 $1,251.36 

09199 12.5 $51,195 28.44 $355.50 

10/99 7.5 $51,195 28.44 $213.30 

11/99 22 $51,195 28.44 $625.68 

12/99 28 $51,195 28.44 $796.32 

II. Travel $ 0.00 

ill. Equipment 0.00 

IV. Supplies 0.00 

V. Contractual 0.00 

VI. Other 0.00 

Total Recovery Cost $3,498.12 

* Hourly Salary was figured on 1800 hours worked a year. 

Fringes July 1, 1999- June 30, 2000 
Social Security 7.65% 
Retirement 8.83% 
Medical 2,254.80 per year 



Re: swp update • • 

1 of 1 

Subject: Re: swp update 
Date: Thu, 9 Dec 1999 07:56:31 -0500 

From: "Layton Bedsole" <layton_bedsole@ncports.com> 
To: "Stuart Parker" <Stuart.Parker@ncmail.net> 

hey, 
what's a NPL\DOD sounds like part of the Mars probe. The signs were in 

place, I'll check on them. No new news on development, still looking at a 
road and maybe some open storage pads. thanks for the update, hlb. 
-----Original Message-----
From: Stuart Parker <Stuart.Parker@ncmail.net> 
To: Layton Bedsole <layton_bedsole@ncports.com> 
Date: Wednesday, December 08, 1999 5:24 PM 
Subject: Re: swp update 

> 
>Hi Layton, 
> 
>We've received the draft RI workplan. However, we are still 
>working out the formal review process (i.e., which Section personnel 
>are involved). For consistancy EPA has encouraged us to include 
>our state NPL/DOD specialists, who are most familiar with state cleanup 
>requirements. 
>I'll keep you posted. 
> 
>Speaking of which, I drove past the site and Optimist Park a few weeks 
>ago, but didn't see any signs. Where specifically were they placed ? 
>Have there been any new developments within SPA regarding future site 
>development ? 

> 
>Regards, 
>Stuart Parker 
> 

12/09/1999 10:49 AM 



•• NORTH .OLINA DEPARTMENT OF 
ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

September 9, 1999 

CERTIFIED MAIL, RETURN RECEIPT REQUESTED 

Mr. William P. Arrants 
Manager of Environmental Affairs/ Regulatory Compliance 
Southern Wood Piedmont Company 
P.O. Box 5447 
Spartanburg, SC 29304 

SUBJECT: Invoice and Quarterly Cost Summary 
Federally-funded, State Deferral oversight costs 
Southern Wood Piedmont Site 
Wilmington, New Hanover County,NC 
US EPA ID#: NCD 058 517 467 

Dear Mr. Arrants: 

Please find enclosed a quarterly cost summary for oversight costs incurred by 
federally-funded State staff for the period from May 24, 1999 through June 30, 1999. 
Oversight activities specific to the subject site were conducted pursuant to the Consent 
Order (Docket# 97-SF-117) between the NC Division ofWaste Management 
(Division) and Southern Wood Piedmont Company effective May 24, 1999. As 
shown, the total costs incurred during ~his time period were $145.45. This letter 
serves as our invoice for those costs. 

Pursuant to paragraph V.B. of the Consent Order, we hereby request full 
payment of the attached costs to the Division within (60) days of receiving this 
invoice. Payment should be by certified or cashier's check payable to "NC DENR" and 
mailed to the address listed below. 

Mr. Stuart F. Parker, Jr. 
Hydrogeologist 
North Carolina Superfund Section 
401 Oberlin Road - Suite 150 
Raleigh, NC 27605-1350 

Failure by Southern Wood Piedmont Company to make full and timely payment of the 
requested amount to the Division will make Southern Wood Piedmont Company 
subject to any and all remedies available to the Division. 

401 OBERLIN ROAD, SUITE 1 SO, RALEIGH, NC 27605 

PHONE 919-733-4996 FAX 919-715·3605 
AN EQUAL OPPORTUNITY I AFFIRMATIVE ACTION EMPLOYER • 50% RECYCLED/1 0% POST-CONSUMER PAPER 
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• 
Mr. William P_ Arrants 
September 9, 1999 
Page 2 

~------ ------- ---

• 
Thank you in advance for your attention to this matter. If you have any 

questions, please contact me at (919) 733-2801 , ext. 290. 

attachment 

cc: Stuart Parker 
Rob Gelblum 
Mary Massey 

Sincerely, 

~ 
Pat DeRosa, Head 
Site Evaluation and Removal Branch 
Superfund Section 

Rosemary Patton, US EPA Region IV 



... 

• • 
Quarterly Cost Recovery Summary (05/24/99 -06/30/99) 

State Deferral Site · 
Southern Wood Piedmont Wilmington 

EPAID: NCD058517467 

I. Personnel & Fringe Benefits 

Date of Hours Annual Salarylhr 
Work Worke-d Salary Rate 

05199 2 $56,244 31.25 

6/99 3 $49,769 27.65 

IT. Travel 

ill. Equipment 

IV. Supplies 

V. Contractual 

VI. Other 

Total Recovery Cost 

*Hourly Salary was figured on 1800 hours worked a year. 

Fringes April!, 1999- June 30, 1999 
Social Security 7.65% ' 
Retirement 10.10% 
Medical 1736.00 per year 

Total 
Cost 

$62.50 

$82.95 

$ 0.00 

0.00 

0.00 

0.00 

0.00 

$145.45 



• 
MEMORANDUM 

TO: Mary Massey 
Jeanette Stanley 

. ,. / I 
From : Pat DeRosa/f:t_: 1-Jr-------

• July 19. 1999 

RE: Reimbursement of recovered PA/SJ CA funds from State deferral projects 

Please find a it ached copies of the correspondence between myself and Rosemary Patton, 
US EPA regarding reimbursement of recovered federal CA funds. I have also attached a copy of 
our first letter to the responsible panies requesting reimbursement. Jeanette will be receiving the 
check to ensure it is received by the deadline and no violation of the AOC has occurred. It should 
be stamped in with the date received. Please let me know when it comes in. Jeanette will give the 
check to Mary for deposit to the P A/S I cooperative agreement program fund. Mary will copy the 
check to myself, Jeanette, and Rosemary Patton verifying that the money has been received and 
deposited to the CA. Please note the CA account number, site name and date deposited on your 
correspondence. This process should ensure that EPA is kept aware of the recovery of federal 
funds and should allow us to track the amount of money we have recovered for each project. 
Thanks! 

attachments 

91t:t/9<t 

/har:J, · _ . 
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• \..·:;_..r,. 
.,;r".' ,. • NORTH CAROLINA" DEPARTMENT OF 

ENVIRONMENT AND NATURAL RESOURCES 

New Hanover County Public Library 
21 0 Chestnut Street 
Wilmington NC 2840 I 
Attn: Mr. Robert Cox 

Dear Mr. Cox: 

DIVISION OF WASTE MANAGEMENT 

June 3, 1999 

Attached please find items 15 and 16, to be added to the existing Information 
Repository for the Southern Wood Piedmont - Wilmington site. If you have any 
questions, please call me at (919) 733-2801. Thank you. 

Attachments 

Sincerely, 

~ 
Stuart F. Parker, 
Hydro geologist 
Superfund Section 

401 OBERLIN ROAD, SUITE ISO, RALEIGH, NC 27605 

PHONE 919·733-4996 FAX 919-715·3605 
AN EQUAL OPPORTUNITY I AFFIRMATIVE ACTION EMPLOYER· 50% RECYCLED/I 0% POST•CONSUMER PAPER 
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10 

11 

12 

13 

14 

15 

16 

•• • 
SOUTHERN WOOD PIEDMONT- WILMINGTON 

List of Repository Documents & Information 

New Hanover County Public Library 
210 Chestnut Street 

Wilmington NC 28401 
Contact: Robert Cox 

(910) 341-4390 

Document Date Item Sent to Repository 

Inactive Hazardous Sites Program Cleanup 
Guidance, August 1998 February 24, 1999 

Fact Sheet on Superfund February 24, 1999 

Fact Sheet: Southern Wood Piedmont- Wilmington February 24, 1999 

Site Inspection Prioritization (SIP) and References February 24, 1999 

EPA's Expanded Site Inspection and References February 24, 1999 

Draft Administrative Order on Consent (AOC) February 24, 1999 

Memorandum of Agreement (MOA) February 24, 1999 

Public Meeting Handout (March 18, 1999) March 18, 1999 

Wilmington Morning Star Article on Deferral of 
Southern Wood Piedmont Site (March 11, 1999) April27, 1999 

Notice of Public Meeting and AOC (March 3, 1999) April27, 1999 

Public Meeting Transcript (March 18, 1999) April27, 1999 

Memorandum to File, Stuart Parker (April27, 1999) April27, 1999 

Wilmington City Council Resolution (April 20, 1999) April27, 1999 

State Deferral Request May 1999 

EPA Deferral Approval Letter (May 17, 1999) June 3, 1999 

Finalized Deferral AOC (Signed by SWP and DENR) June 3, 1999 
(May 24, 1999) 

c:\wpfiles\repolist wpd, 6/3/99 



• . NORT.AROLINA DEPARTMENT OF 
ENVIRONMENT AND NATURAL RESOURCES 

VIA UPS OVERNIGHT MAIL 

Mr. JeffRosbach, President 
Southern Wood Piedmont Company 
591 Springfield Road 
Spartanburg, SC 29304 

May 24, 1999 

SUBJECT: Finalized Administrative Order on Consent 
Southern Wood Piedmont Site 
Wilmington, New Hanover County, NC 
USEP A ID Number: NCD 058 517 467 

Dear Mr. Rosbach: 

DIVISION OF WASTE MANAGEMENT 

I am pleased to inform you that the US EPA has approved our request for 
deferral of the Southern Wood Piedmont site. Enclosed is a copy of the 
Administrative Order on Consent (AOC) that was signed today, May 24, 1999. 

Pursuant to the execution of this AOC, the next step in the process is the 
submittal of four (4) copies of the Remedial Investigation Report to the division within 
thirty (30) days, no later than June 24, 1999. If you have any questions, please contact 
Stuart Parker at (919) 733-2801, ext. 277. 

Attachments 

cc: Stuart Parker 
Pat DeRosa 
Rob Gelblum 
Bill Arrants, SWP 

Sincerely, 

~rJ-~ 
William L. Meyer, Director 
Division of Waste Management 

Layton Bedsole, NC State Ports Authority 
Tom Pollard, City ofWilmington 
Luis Flores, US EPA 
New Hanover County Library, Information Repository 

401 OBERLIN ROAD, SUITE 1501 RALEIGH, NC 27605 

PHONE 919·733-4996 FAX 919·71 5-3605 
AN EQUAL OPPORTUNITY I AFFIRMATIVE ACTION EMPLOYER • 50% REC:YC:LED/1 0% POST•C:ONSUMER PAPER 
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INRE: 

NOR.ROLINA DEPARTMENT OF E.ONMENT 
AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 
SUPERFUND SECTION 

•• ; t' 

SOUTIIERNWOOD PIEDMONT CO. 
NCD 058 517 467 
WILMINGTON, NORTH CAROLINA 
NEW HANOVER COUNTY 

. ! I 

ADMINISTRATIVE . ORDER 
ON CONSENT PURSUANT TO 
N.C.G.S. 130A-310.9(b) AND 
SUPERFUND STATE DEFERRAL 
MEMORANDUM OF 
AGREEMENT 

DOCKET NUMBER 97-SF-117 

The following constitutes the agreement of the parties hereto. This Administrative Order on 
Consent (Consent Order) is entered into pursuant to the Superfund State Deferral Memorandum of 
Agreement between the US EPA Region IV (EPA) and the State ofNorth Carolina. Southern Wood 

_;.Piedmont Company concurs with the conclusions oflaw contained herein solely for purposes of this 
.: Cohsent Order. . • · · . 

L JURISDICTION 

This Consent Order is entered into under authoiity vested . in the Secretary of the· 
North Carolina Department ofEnvironment and Natural Resources (Department) by North 
Carolina's Inactive Hazardous Sites Response Act of 1987 (the Act), which constitutes Part 
3, Article 9 ofChapter 130A of the North Carolina General Statutes (N.C.G.S} N.C.G.S. 
130A-310 et seq. The Secretary of the Department has delegated this authority to the 
Director of the North Carolina Division of Waste Management (Director). 

ll. STATEMENT OF PURPOSE 

This Consent Order is entered into for the purpose of addressing the hazardous 
substance or waste disposal site (the Site) defined in Section ill. A of this Consent Order, 
which the Department has determined endangers public health or the environment. In 
entering into this Consent Order, the objective of the Division of Waste Management 
(Division) and Southern Wood Piedmont Company is for Southern Wood Piedmont Company 
to implement a voluntary remedial action program approved by the Division involving: (1) 
preparation of a Remedial Investigation Plan to evaluate the extent of contamination related 
to wood preserving operations conducted on the Site, whether comingled with other 
contaminants or not; (2) implementation of the Remedial Investigation Plan; (3) completion 
of a Remedial Action Plan to. evaluate alternatives for meeting cleanup standards; and ( 4) 
implementation of the approved Remedial Action Plan. 



m. 
• • 

STIPULATIONS OF FACT f,L fi!-
A "The Site" consists of !we eeniJ..9aS properties ~ently owned by !he City ei 

1 
fl-w:HwMtgtraR and the State Ports Authority, Fe9f3eeti4 , located on Greenfield Street, 

Wilmington, New Hanover County, North Carolina, and any additional area which 
has become contaminated as a result of hazardous substances or waste disposed at 
that property. 

B. Southern Wood Piedmont Company or a predecessor company conducted wood 
treating operations at the Site from 1932 through 1983. Those operations included 
the use and application of creosote, pentachlorophenol, and chromated copper 
arsenate. 

C. Surface soil sampling at the Site has revealed the presence of polynuclear aromatic 
hydrocarbons, arsenic, and dioxins. 

D. · Groundwater sampling at the Site has revealed the presence of volatile organics and 
polynuciear aromatic hydrocarbons in the groundwater, plus non~aqueous phase liquid 
creosote product in the subsurface. · 

E. Sediment sampling in the site's drainage ditch, and downgradient along Greenfield 
Creek, has revealed the presence of polynuclear aromatic hydrocarbons 'characteristic 
·of creosote. · · · 

IV. CONCLUSIONS OF LAW 
} 

A The substances identified in Sections ill. C., D. and E. above are hazardous 
substances as defined in the Comprehensive Environmental Response, Compensation 
and Liability Act/Superfund Amendments and Reauthorization Act, 42 U.S. C. Section 
960 I et seq., and are thus such substances for purposes of the Act pursuant to 
N.C.G.S. 130A-310(2). . 

B. Disposal ofhazardous substances referred to in the preceding paragraph has occurred 
at the Site within the meaning ofN.C.G.S. 130A-31 0(3) pursuant toN. C~G.S. 130A-
290(a)(6). 

C. . The Site is an inactive hazardous substance or waste disposal site for purposes of the 
Act pursuant to N.C.G.S. 130A-310(3). 

D. Southern Wood Piedmont Company is an owner, operator, or other responsible party 
in relation to the Site within the meaning of N.C.G.S. 130A-310.9, pursuant to 
N.C.G.S. 130A-310(4), -310(5), -310(9), and -310.7. 

2 

' . \' 
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• • 
E. This Consent Order is authorized pursuant to the power of the Secretary under 

N.C.G.S. 130A-310.9(b), and by delegation the Director, to enter into agreements 
with owners, operators, or other responsible P.~rties for implementation of voluntary 
remedial action programs as to inactive hazardous substance or waste disposal sites 
in accordance with remedial action plans approved by the Department. 

V. REIMBURSEMENT OF COSTS 

-· . ~ 

VL 

-·.:J.~. : 
.-. ... ·.-. ... 

A. 

B. 

As evidenced by Attachment A hereto, Southern Wood Piedmont Company has paid, 
or agreed to repay, EPA $619,069.84 in past federal response costs which EPA 
determines are owed in relation to the Site. Those costs shall include, but may not be 
limited to, the costs of activities conducted by the Division and funded under federal 
Superfund cooperative agreements. 

Southern Wood Piedmont Company shall reimburse the Division for all federally 
funded oversight and enforcement costs the Division incurs pursuant to this Consent 
Order. The Division will mail Southern Wood Piedmont Company quarterly cost 
summaries and invoices for these' costs. The cost summaries will be of the type 
provided by the Division to EPA as part of the documentation which the Division 
provides to EPA for cost recovery purposes. Within sixty ( 60) days 'of receiving each 
invoice, Southern Wood Piedmont Company shall submit full payment to the Division. 
Payment shall be by certified or cashier's check payable to "NC DENR". 

WORK TO BE PERFORMED 

All work performed pursuant to plans approved under this Consent Order shall be 
under the direction and supervision of a professional engineer or a licensed geologist with· 
expertise in hazardous substance site cleanup and comply with the current U.S. Environmental 
Protection Agency (EPA) Region IV, Environmental Investigations Standard Operating 
Procedures and Quality Assurance Manual, May I 996. 

A ·within thirty (30) days after the execution of this Consent Order, Southern Wood 
Piedmont Company shall submit to the Division four ( 4) copies of a Remedial 
Investigation Report organized in sections corresponding to and including at least the 
items listed below in Sections VI. D. and G. 

B. Within thirty (30) days of receiving notice from the Division of any deficiency in the 
Remedial Investigation Report, Southern Wood Piedmont Company shall submit to 
the Division information or material sufficient to correct such deficiency. The 
Division shall use best efforts to review this submission in a timely manner so that the 
Division's disapproval or authorization does not affect Southern Wood Piedmont's 
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ability to meet any time schedule or deadline in connection with any of its obligations 
under this Consent Order. When the Division determines that the Remedial 
Investigation is complete, the Division will notifY Southern Wood Piedmont Company 
in writing. ·· 

C. Should additional remedial investigation work phases be necessary, Southern Wood 
Piedmont Company shall submit the subsequent work phase investigation plan within 

. thirty (30) days of receiving notice from the Division of the additional work phase 
required. The Division shall use best efforts to review this submission in a timely 
manner so that the Division's disapproval or authorization does not affect Southern 
Wood Piedmont's ability to meet any time schedule or deadline in connection with any 
ofits obligations under this Consent Order. The requirements for the submittal and 
content of plans and reports under Sections VI. D., E., F., G., and H. shall apply to 
subsequent work plans and reports except where, in the Division's sole discretion, the 
submission of such would duplicate a previous submittal. 

D. Within thirty (30) days of receiving notice from the Division of the additional work 
phase requirecl Southern Wood Piedmont Company shall submit to the Division four 
( 4) copies of a Supplemental Remedial Investigation Plan (Investigation Plan) 
organized in sections corresponding to th~ following items and including at least: 

I. · Site location information including site street address, longitude and latitude, 
and site and surrounding property land use. . . 

2. A summary of all management practices employed at the site for hazardous 
wastes and any wastes managed on site that may have contained hazardous 
substances, including a list of types and amounts of waste generated (with 
RCRA waste codes), treatment and storage methods, and ultimate disposition 
of wastes; a description of the facility's past and current RCRA status; the 
location and condition of any vessels currently or previously used to store any 
chemical products, hazardous substances or wastes; and a surrimary of the 
nature of all on-site hazardous substance releases, including one-time 
disposals or spills. 

3. United States Geological Survey topographic maps. sufficient to display 
· topography within a one-mile radius of the site. 

4. A site survey plat {prepared and certified by a Registered Land Surveyor) 
including scale; benchmarks; north arrow; locations of property boundaries, 
buildings, structures, all perennial and non-perennial surface water features, 
drainage ditches, dense vegetation, known and suspected spill or disposal 
areas, underground utilities, storage vessels, existing on-site wells; and 
identification of all adjacent propert:x owners and land usage. 
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5. A description of local geologic and hydrogeologic conditions. 

6. Inventory and map of all wens, springs, and surface-water intakes used as 
sources of potable water within a one-half mile radius of the center of the site. 
If the site is greater than one hundred (100) acres in size, the inventory and 
map must cover a one-mile radius from the center of each source area. 

7. Identification of environmentaJJy sensitive areas on and adjacent to the Site 
including: 

Marine Sanctuaries 
National and State Parks 
Designated and proposed Federal and State Wilderness and Natural Areas 
Areas identified under the Coastal Zone Management Act 
Sensitive areas identified under the National Estuary Program or the Near Coastal 

Waters Program 
Critical areas identified under the Clean Lakes Program 
National Monuments 
National and State Historical Sites 
National and State Seashore, Lakeshore, and River Recreational Areas 
Critical habitats and habitats known to be used by State or Federally designated or 

· proposed endangered or threatened species or species under review as to their 
endangered or threatened status . 

National and State Preserves and Forests . 
National and. State Wildlife Refuges · 
Coastal Barriers and Units of a ·coastal Barrier Resources System 
Federal land designated for protection of natural ecosystems 
Spawning areas critical for the maintenance of fish/shellfish species within river, lake 

or coastal tidal waters ·:- · . · 
Migratory pathways and feeding areas critical for maintenance of anadromous fish 

species within river reaches or areas in lakes or coastal tidal waters in which such 
fish 5pend ex1ended periods of time 

Terrestrial areas utilized for breeding by large or dense aggregations of animals 
Rivers State or Federally designated Scenic or Wild 
State lands designated for wildlife or game management 
Areas important to maintenance of unique biotic communities 
State-designated areas for protection or maintenance of aquatic life 
Wetlands 

8. A copy of the current owner's(s') deed(s) to the property. 

9. A chronological listing of all previous owners and each period of ownership 
since the property was originally developed from pristine land. 

10. Operational history with aerial photographs and Sanbome Fire Insurance 
maps to support land-use history. 

11. A list of all hazardous substances which have been used or stored at the site, 
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and approximate amounts and dates of use or storage as revealed by available 
written documentation and interviews with a representative number of former 
and current employees or occupants possessing relevant information. · 

12. Site e~vironmental permit history, including copies of aU federal, state, and 
local environmental permits, past and present, issued to Southern Wood 
Piedmont Company or within Southern Wood Piedmont Company custody or 
control. 

13. A summary of all previous and ongoing environmental investigations and 
environmental regulatory involvement with the site, and copies of all 
associated reports and laboratory data. 

14. Proposed procedures for characterizing site geologic and hydrogeologic 
conditions and identifying and delineating each contamination source as to 
each affected environmental medium, including any plan for special 
assessment such as a geophysical survey. 

15. Proposed methods, locations, depths of, and justification for, all sample 
collection points for all media sampled, including monitoring well locations 
and anticipated screened intervals. 

16. Proposed field and· laboratory procedures for quality assurance/quality 
control. 

17. Proposed analytical parameters and analytical methods for ali samples. 

18. ·A contact name, address and telephone number for the principal consultant 
. and laboratory, and qualifications and certifications of all consultants, 
laboratories and contractors expected to perfonn work in relation to this 
work plan. Any laboratory retained must currently be either certified to 
analyze applicable certifiable parameters under Title 15A of the North 
Carolina Administrative Code, Subchapter 2H, Section .0800, or be a contract 
laboratory under the EPA Contract Laboratory Pro grain. 

19. Equipment and personnel decontamination procedures. 

20. A health and safety plan that conforms to OSHA requirements and assures 
that the health and safety of nearby residential and business communities will 
not be adversely affected by activities related to the remedial investigation. 

21. A proposed schedule for site activities and reporting. 
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• • 22. Any other information required by the Division or considered relevant by the 
remediating party. 

23. If this document includes any work that would constitute the "practice of 
engineering" as defined by N.C.G.S. 89C, the signature and seal of a 
professional engineer must be included. If this document includes any work 
that would constitute the "public practice of geology" as defined by N.C.G.S. 
89E, the signature and seal of a licensed geologist is required. 

Within thirty (30) days of receiving notice from.the Division of any deficiency in the 
Investigation Plan, Southern Wood Piedmont Company shall submit to the Division 
information or material sufficient to correct such deficiency. The Division shall use 
best efforts to review this submission in a timely manner so that the Division's 
disapproval or authorization does not affect Southern Wood Piedmont's ability to 
meet any time schedule or deadline in connection with any of its obligations under this 
Consent Order. 

F. When the Division determines that the Investigation Plan is complete, the Division 
will notifY Southern Wood Piedmont Company in writing. Southern Wood Piedmont 
Company shall begin the Supplemental Remedial Investigation no sooner than 
receiving written approval of the Investigation Plan from the Division, nor later than 
thirty {30) days thereafter. 

G.· Within one hundred twenty·· (120)· days of- receiVing· written· approval of the 
Investigation Plan from the Division, Southern Wood Piedmont Company shall submit 
to the Division four (4) copies of a Supple~ental Remedial Inves~igation Report 

· documenting implementation of the approved Investigation Plan, organized in sections 
corresponding to the following items and including at least: 

1. 

2. 

A narrative description of how the investigation was conducted, including a 
discussion of any variances from the approved work plan.· 

A description of groundwater monitoring well design and installation 
procedures, including drilling methods used, completed drilling logs, "as built" 
drawings of all monitoring wells, well construction techniques and materials, 
geologic logs, and copies of all well installation permits. · 

3. A map, drawn to scale, showing all soil, surface water and sediment sample 
locations and monitoring well locations in relation to known disposal areas or 
other sources of contamination. Monitoring wells must be surveyed to a 
known benchmark. Soil sample locations must be surveyed to a known 
benchmark or flagged with a secure marker until after the remedial action is 
completed. Monitoring well locations and elevations must be surveyed by a 
Registered Land Surveyor. 

4. A description of all laboratory quality control and quality assurance 
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• • procedures followed during the remedial investigation. 

5. A description of procedures used to manage drill cuttings, purge water and 
decontamination water. 

6. A summary of site geologic conditions, including a description of soils and 
vadose zone characteristics. 

7. A description of site hydrogeologic conditions {if groundwater assessment is 
determined to be necessary), including current uses of groundwater, notable 
aquifer characteristics, a water table elevation contour map with groundwater 
flow patterns depicted, tabulated groundwater elevation data, and a 
description of procedures for measuring water levels. 

8. Tabulation of analytical results for all sampling (including sampling dates and 
soil sampling depths) and copies o_f all laboratory reports (including QA/QC 
support data referenced to specific samples). 

9. Soi~ groundwater, surface water and sediment contaminant delineation maps 
and cross sections, including scale and sampling points with contaminant 
concentrations. . 

10. A description of procedures and the results of any special assessments such 
as geophysical surveys, immunoassay . testing (EPA SW -846 4000 series 
methc:>ds), soil gas su~eys, or test pit excavations. 

11. Copies of all field logs and notes, and color copies of site photographs. 

12. Any other information required by the Division or considered relevant by the 
remediating party. 

13. If this document includes any work that would constitute the "practice of 
engineering" as. defined by N.C.G~S. 89C, the signature and seal of a 
professional engineer must be included. If this document includes any work 
that would constitute the "public practice of geology" as defined by N.C.G.S. 
89E, the signature and seal of a licensed geologist is required. · 

H. The Division shall use best efforts to review this submission in a timely manner so that 
the Division's disapproval or authorization does not affect Southern Wood Piedmont's 
ability to meet any time schedule or deadline in connection with any of its obligations 
under this Consent Order. Within thirty (30) days of receiving notice from the 
Division of any deficiency in the Supplemental Remedial Investigation Report, 
Southern Wood Piedmont Company shall submit to the Division information or 
material sufficient to correct such deficiency. When the Division determines that the 
Remedial Investigation is complete, the Division wili notify Southern Wood Piedmont 
Company in writing. 
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• •• I. Should additional remedial investigation work phases be necessary, Southern Wood 
Piedmont Company shall submit the subsequent work phase investigation plan within 
thirty (30) days of receiving notice from the Division of the additional work phase 
required. The requirements for the submittal and content of plans and reports under 
Sections VI. D., E., F. G., and H. shall apply'to subsequent work plans and reports 
except where, in the Division's sole discretion, the submission of such would duplicate 
a previous submittal. 

J. If the Division determines that hazardous substances or waste disposed at the Site 
have affected any drinking water wells, Southern Wood Piedmont Company shall, by 
a deadline established by the Division, provide an alternate drinking water source for 
users of those wells. 

K. 

L. 

Following Southern Wood Piedmont Company's completion of the Remedial 
Investigation, the Division will ascertain cleanup standards for each contaminated 
medium at the Site. The Division sh8.II meet with Southern Wood Piedmont to review 
the basis for cleanup standards, risk levels, remedial alternatives, design, end use of 
the site, and institutional controls. Southern Wood Piedmont Company shall use the 
Division's cleanup standards to develop remedial alternatives in the Remedial Action 
Plan, as described in Section VI. L. of this Consent Order. 

Within ninety (90) days of receiving written notice from the Division that the 
Remedicil InveStigation is oomplete, Southern Wood Piedmont Company shall submit 
to the Division four ( 4) copies of its proposed Remedial-Action Plan (Action Plan) for 
all contaminated media at the.Site that exceed the cleanup standards ascertained by 
the Division, organized in sections corresponding to the following items and including 
at least:· · 

1. A statement of objectives for the Remedial Action. 

2. A listing of potentially applicable technologies. 

3. An evaluation of remedial alternatives using the following feasibility study 
criteria: 

a. Protection of human health and the environment, including attainment of 
remediation goals. 

b. Compliance with applicable federal, State and local regulations. 
c. Long-term effectiveness and permanence. 
d. Reduction of toxicity, mobility and volume. 
e. Short-term effectiveness: effectiveness at minimizing the impact of the site 

remediation on the environment and the local community. 
f. Implementability: technical and logistical feasibility, including an estimate 

of time required for completion. 
g. Cost. 
h. Community acceptance. 

9 



• • 4. A detailed description of Southern Wood Piedmont Company's preferred 
remedial alternative for each contaminated medium, from among the 
alternatives evaluated, including an evaluation of potential impact to any 
sensitive environments identified on or near the site and construction designs 
and specifications (any proposed treatment technology may require on-site 
testing or bench-scale testing of Site waste to verify its effectiveness). 

5. A description of all activities that are necessary to ensure that the proposed 
method(s) of remedial action is (are) implemented in compliance with 

· applicable laws and regulations and that cleanup goals established hereunder 
are met. These activities include, but are not limited to, well installation and 
abandonment, sampling, run-on/run-off control, and discharge of treated 
waste streams. 

6. The results of any treatability studies and/or additional site characterization 
needed to support the remedy. 

7. A description of methods of post-remedial and confirmatory sampling, and 
. any necessary maintenance. 

8. A health and safety plan that conforms to OSHA requirements and assures 
. that the health and safety of nearby residential and business communities will 
. not be ad:versely affected by activities related to the Remedial Action. 

9 ~ Equipment and perso~el decontamination proc_edur~s. 

10. A proposed schedule for completion of remedial design· and for Remedial 
Action construction, implementation and periodic sampling and reporting. 

11; If this document includes any work that would constitute the "practice of 
engineering" as defined by N.C.G.S. 89C, the signature and seal of a 
professional engineer must be included. If this document includes any work 
that would constitute the "public practice of geology" as defined by N.C.G.S. 
89E, the signature and seal of a licensed geologist is required. 

M. Southern Wood Piedmont Company shall provide to the Division the number of 
additional copies of the proposed Action Plan determined· by the Division to be 
required for distribution to the local health director, register of deeds, and each public 
library in the county where the Site is located, if requested by the Division. The 
Division shall also mail notice of the Action Plan to those who have requested notice 
that such plans have been developed, as provided in N.C.G.S. 130A-310.4(c)(2). The 
Division will not approve the Action Plan until at least thirty (30) days after public 
notice was provided. 

N. Within thirty (30) days of receiving notice from the Division of any deficiency in the 
Action Plan, Southern Wood Piedmont Company shall submit to the Division 
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• • information or material sufficient to correct such deficiency. 

0. Southern Wood Piedmont Company shall begin implementation of the Action Plan no 
sooner than receiving written approval from the Division nor later than sixty (60) days 
thereafter. ·· 

P. Any requests for modifications of the approved Action Plan must be submitted in 
writing to the Division, and may not be incorporated or implemented unless and until 
approved in writing by the Division. 

Q. Southern Wood Piedmont Company shall provide to the Division: weekly written or 
telephone progress reports each Friday during the soil and waste remedial action if 
less than one (I) month in duration; quarterly reports during groundwater remedial 
action, any soil and waste remedial action greater than one (I) month in duration, and 
any necessruy post-remedial maintenance; and a final report with confirmatory sample 
data documenting complete implementation of the approved Action Plan. The 
quarterly reports and final report should include, without limitation, complete "as
built" drawings and specifications of all remedial action systems; tabulated laboratory 
data; the location and depth of samples collected; a description of all field and 
laboratory quality controVquality assurance· procedures;· and legible and complete 
copies of all records of periodic system inspections, laboratory reports, waste 
manifests and chain of custody documentation generated dunng the reporting period. 
Quarterly reports shall be provided by the tenth day after each quarter concludes, with 
the first quarter commencing on the date of written approval of the Action Plan by the 
Division .. 

. . 
The final report shall be provided within one (I) month· following complete 
implementation of the approved Action Plan. The Division shall use best efforts to 
review this submission in a timely manner so that the Division's disapproval or 
authorization does not affect Southern Wood Piedmont's ability to meet any time 
schedule or deadline in connection with any of its obligations under this Consent 
Order; The report shall include a certification under oath by a corporate official of 
Southern Wood Piedmont Company in charge of a principal business function stating: 
"To the best of my knowledge, after thorough investigation, I certify that the 
information contained in or accompanying this certification is true, accurate and 
complete." If the document includes any work which would constitute the "practice 
of engineering" as defined byN.C.G.S. 89C, the signature and seal of a professional 
engineer must be included. If the document includes any work which would 
constitute the "public practice of geology" as defined by N.C.G.S. 89E, the signature 
and seal of a licensed geologist is required. 

Within thirty (30) days of receiving notice from the Division of any deficiency in the 
reports required by this paragraph or in the implementation of the plans required by 
this Consent Order, Southern Wood Piedmont Company shall submit to the Division 
information or material sufficient to demonstrate correction of such deficiencies. 
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• •• R. When the Division determines that the following conditions apply, Southern Wood 
Piedmont Company shall submit, for the Division's approval, a survey plat for 
recordation which complies with N.C.G.S. 130A-310.8(a): 

Condition 

(I) Remedial action or control of 
groundwater only is required. 

(2) Remedial action or control of 
groundwater and another 
environmental medium is 
required. 

(3) Recordation is appropriate as 
part of the approved remedy. 

.. 
Deadline for Submittal to Division 

Within thirty (30) days of receiving notice from the 
Division that the remedial investigation is complete. 

Within thirty (30) days of receiving notice from the 
Division that non-groundwater remedial action is 
complete. 

Within thirty (30) days of receiving notice from the 
Division to submit such a plat 

S. When the Division determines that implementation of the approved Action Plan and 
the final report is complete, the Division will notify Southern Wood Piedmont 
Company in writing. Thereafter, if Southern Wood Piedmont Company believes it 
has remediated the Site to current standards as provided in Part 5, Article 9 of 
Chapter 130A of the North Carolina General Statutes, it may submit a written request 

.. to the Division for such a determination, accompanied by the fee required by 
N.C.G.S. 130A-310.39(a)(2). 

Vll. SAMPLING, ACCESS, AND DATA/DOCUMENT AVAILABILITY 

A The Division or its representatives may take split or duplicate samples of any samples 
collected by Southern Wood Piedmont Company pursuant to this Consent Order. 
Southern Wood Piedmont Company shall notify the Division not less than ten (10) 
days in advance of any sampling, assessment or remediation activities. This 
notification may be given verbally.in the field by Southern Wood Piedmont Company 
to the Division. 

B. To the extent permitted by law, the Division or its representatives may conduct any 
field activity it deems appropriate in relation to the Site. Southern Wood Piedmont 
Company may take split or duplicate samples· of any samples collected by the Division 
during such field activity. 

C. . While this Consent Order is in effect, Division personnel and their representatives 
may, in addition to exercising any related legal rights, enter the Site without notice at 
all times and, while present: review the progress of activities required by this Consent 
Order; conduct such tests as the Division deems necessary; verify the data submitted 
to the Division by Southern Wood Piedmont Company; inspect and copy any and all 
records, files, photographs, operating logs, contracts, sampling and monitoring data, 
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• • and other documents relating in any way to this Consent Order; and otherwise assess 
Southern Wood Piedmont Company's compliance with this Consent Order. All 
parties with access to the Site pursuant to this paragraph shall comply with all· 
approved health and safety plans and the current U.S. Environmental Protection 
Agency (EPA) Region IV, Environmental Investigations Standard Operating 
Procedures and Quality Assurance Manual, May 1996. · 

D. Unless a confidentiality claim covering information provided under this Consent Order 
is made pursuant to Jaw and adequately substantiated when the information is 
submitted, such information may be made· available to the public by the Division 
without further notice to Southern Wood Piedmont Company. Southern Wood 
Piedmont Company agrees that under rio circumstances shall analytical data 
generated pursuant to this Consent Order be considered confidential. 

E. 

F. 

In a~y government enforcement action brought against Southern Wood Piedmont 
Company, Southern Wood Piedmont Company waives any objections to the 
admissibility into evidence (but not objections as to the weight) of the results of any 

.' arialyses of sampling conducted by or for Southern Wood Piedmont Company at the 
Site or o{other data gathered pursuant to this Consent Order. 

If Southern Wood Piedmont Company is unable by reasonable efforts to gain access 
to other property as necessary· pursuant to this Consent Order, the Division shall assist 
Southern Wpo_d Piedmont ~ompany in obtaining ~ccess. 

' .• ,; J • • • • ' •• -~ •• ~ 

.. : 

VIIT. DELAY IN PERFORMANCE 

·As soon as Southern Wood Piedmont Company is aware of the potential for delay, 
it shall submit to. the Division written documentation of the reasons for the delay and the 
efforts made by Southern Wood Piedmont Company to avoid the delay, as well as a· time by 
which such work can be completed. The Division shall review the documentation and shall 
promptly approve the new schedule if good cause is shown. Good cause may include, but is 
not limited to, extraordinary· weather, natural disasters and national emergencies. At a· 
minimum, good cause does not include normal inclementweather, increases in the cost of 
work to be perfqrmed under this Consent Order, financial difficulty for Southern Wood 
Piedmont Company in perforlning such work, failure by Southern Wood Piedmont Company 
to satisfY its obligations under this Consent Order (whether evidenced by a notice of 
deficiency or not), the pendency of dispute resolution, acts or omissions of Southern Wood 
Piedmont Company's contractors or representatives not otherwise constituting good cause, 
and failure by Southern Wood Piedmont Company or its contractors or representatives to 
make complete and timely application for any required approval or permit. The burderi of 
demonstrating good cause for delay, and that the delay proposed is warranted, is Southern 
Wood Piedmont Company's. 
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• • IX • DISPUTE RESOLUTION 

If Southern Wood Piedmont Company wishes to dispute any decision of the Division 
made pursuant to this Consent Order and cannot resolve the matter through infonnal 
negotiations, it shall, within fourteen (14) days ofbeing ~l()tified of such decision, submit to 
the Division a written statement of the grounds for its dispute and of the decision it advocates. 
Within a reasonable period following its receipt of such a written statement, the Division shall 
issue a written decision on the disputed matter. Within fourteen (14) days of receiving the 
Division's written decision on the dispute, the Division shall have received from Southern 
Wood Piedmont Company a written statement as to whether Southern Wood Piedmont 
Company shall abide by 'the decision. If the Division does not receive such a statement, or 
the statement is to the effect that Southern Wood Piedmont Company shall not abide by the 
decision on the dispute, this Consent Order shall be deemed dissolved. Termination of the 
deferral status of this Site shall also be grounds for dissolution of this Consent Order. In the 
event of dissolution of this Consent Order, the·.Division shall retain all its applicable 
enforcement rights against Southern Wood Piedmont Company. and Southern Wood 

· Piedmont Company shall retain all applicable defenses. Southern Wood Piedmont 
Company's invocation of dispute resolution shall not alone excuse noncompliance with this 

·Consent Order or any requirement established pur~u~nt.thereto. 

\._ : . - . 

X. ADDITIONAL PROVISIONS 
. . . . ' ~ . 

A All documents submitted by to the, DiVision pursuant to this Consent Order shall be 
sent by certified mail, return receipt requested, by Federal Express or other equivalent 
overnight service, or hand delivered to: 

Stuart F.-Parker, Jr., Hydrogeologist 
North Carolina Superfund Section · 
·401 Oberlin Road- Suite 150 
Raleigh, NC 27605-1350 

The Division will direct all correspondence ~elated to this Consent Order to: 
. . 

William P. Arrants 
Manager ofEnvirorimental Affairs/Regulatory Compliance 
Southern Wood Piedmo.nt Company 
P.O. Box 5447 
Spartanburg, South Carolina 29304 

B. This Consent Order shall be binding upon, and inure to the benefit of, Southern Wood 
Piedmont Company, its agents, successors and assigns. The signatory for Southern 
Wood Piedmont Company to this Consent Order certifies that he/she is authorized to 
execute and legally bind Southern Wood Piedmont Company as to this Consent 
Order. 
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• • C. Southern Wood Piedmont Company shall provide a copy of this Consent Order to 

D. 

E. 

each contractor or other person or entity retained to perform· any work under this 
Consent Order within seven (7) days after the effective date of this Consent Order or 
the date of retaining their services, whichever is later. Southern Wood Piedmont 

· Company shall condition any such contracts tipon satisfactory compliance with this 
Consent Order. Notwithstanding the terms of any contract, Southern Wood 
Piedmont Company is responsible for compliance with this Consent Order and for 
ensuring that such contractors or other persons or entities comply with this Consent 
Order. Submittal by Southern Wood Piedmont Company of each document pursuant 
to this Consent Order shall constitute certification by the signatory and by Southern 
Wood Piedmont Company of the truth, accuracy and completeness of the information 
contained in that document. 

Subject to the reservation of rights in Section X.E. of this Consent Order, upon 
payment ofthe amounts specified in Section V. (Reimbursement of Costs) and upon 
completion of the work specified in Section VI. (Work to Be Performed) ofthis 
Consent Order to the satisfaction of the Division, the Department covenants not to 
su·e·ortak:e any othercivil or administrative action against Southern Wood Piedmont 
Company for· any and all civil liability for injunctive relief or reimbursement of 
response costs in relation to the Site. 

The covenant not-to sue set forth in Section X.D. above does not pertain to any 
. matters other than those expressly specified in Section ·X.D.: above> The Department . 
. reserves and. the Consent Order is without prejudice to all rights agrunst Southern 
Wood Piedmont Company with, respect to all other matters, including but not limited 
to, the following:· ·.· : · · · · · 

: ··_. .. . 

(I) claims based on a failure by Southern Wood Piedmont Company to meet a 
requirement of this Consent Order, including but not limited to Section V. 
(Reimbursement of Costs), Section VI. (Work to be Performed), Section Vll. 
(Sampling~ ·Access, and Data/Document Availability), and Section X. 
(Additional Provisions); · 

(2) any liability resulting from past or future releases of hazardous substances, 
pollutants or contaminants, at or from the Site caused or contributed to by 
Southern Wood Piedmont Company, its successors, assignees, lessees or 
sub lessees; 

(3) any liability resulting from exacerbation by Southern Wood Piedmont, its 
successors, assignees, lessees or sub lessees, of contamination at the Site; 

( 4) any liability relating to hazardous substances, pollutants or contaminants not 
present or existing on or under the Site as of the effective date of this Consent 
Order; 

(5) criminal liability; 
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• • ( 6) liability for damages for injury to, destruction of, or loss of natural resources, 
and for the costs of any natural resource damage assessment incurred by the 
Department, to the extent permitted by law; and 

(7) liability for violations of local, State or·federal.law or regulations. 

F. In the event the Division determines Southern Wood Piedmont Company is in 
violation of this Consent Order or requirements established pursuant thereto, the 
Division may: order Southern Wood Piedmont Company to remedy the violation(s) 
or temporarily or permanently halt implementation of this Consent Order; conduct 
part or all of the remediation itself, seek cost recovery; and/or take any other action 
within the Division's enforcement authority regarding inactive hazardous substance 
or waste disposal sites. In that event, Southern Wood Piedmont Company shall retain 
all applicable defenses. The dispute resolution procedure set forth in Section IX. 
above, in addition to applying to all other decisions made by the Division pursuant to 
this Consent Order, shall also apply to any determination by the Division that 
Southern Wood Piedmont is in violation of this Consent Order or requirements 
established pursuan~ thereto. 

G. To protect the public health or the environment, the Division may order a temporary 
. or permanent halt_ to iinplem~ntation of this Consent Order, or order actions within 

·· . ·its authority regarding inactive hazardous substance or waste disposal sites in addition 
'. t<? ~r?t~erthan ~hose required hereunder. . .. . . 

. .. ·. . . ·.· 
H. . . All actions r~quired. pursuant. to this Consent Order shall be in accordance with 

applicable local, state and federal laws and regulations, unless an exemption regarding · 
particular state or local laws or regulations is specifically provided in this Consent 
Order now or later. · 

I.. . Southern Wood Piedmont Company agrees to indemnify_and save and hold harmless 
the State of North Carolina, and its agencies, departments, officials, agents, 
employees, contractors and representatives, including without limitation the State 
Ports Authority, from any and all claims or causes of action arising from or on 
account of acts or omissions of Southern Wood Piedmont Company or its officers, 
employees, receivers, trustees, agents, or assigns in relation to the Site. The State of 
North Carolina shall give prompt, written notice to Southern Wood Piedmont 
Company of all such claims or causes of action. Except to the extent this Consent 
Order constitutes a contract, neither the State of North Carolina nor any agency or 
representative thereof shall be held to be a party to any contract involving Southern 
Wood Piedmont Company relating to the Site. 

16 
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By: 
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J. Southern Wood Piedmont Company shall preserve, for at least six (6) years after 

termination of this Consent Order, all records and documents in its possession or in 
the possession of its divisions, employees, agents, accountants, contractors or 
attorneys which relate in any way to this Consent Order. After this six (6)-year 
period, Southern Wood Piedmont Company shall notify the Division at least thirty 
(30) days prior to the destruction of any such records and documents. Southern Wood 
Piedmont Company shall comply with any Written request by the Division, prior to the 
day set for destruction, to continu·e to preserve such records and documents or to 
provide them to the Division. Southern Wood Piedmont Company may assert any 
available right to keep particular records and documents, other than analytical data, 
confidential. 

K. Except as otherwise provided herein, this Consent Order shall not constitute a 
satisfaction of, or release from, liability for any claim arising as a result of operation, 
ownership or use of the Site by Southern Wood Piedmont Company, its agents, 
contractors, lessees, successors or assigns. 

L This Consent Order may not be modified without the written consent ofthe.parties. 

M. Except for obligations under Section X. F~, G. and J. above, this Consent Order shall 
terminate ·when Southern Wood Piedmont Company receives written notice from the 

·. Division that all activities required pursuant to this Consent Order have been 
· completed to the Division's satisfa~tion. · 

This Consent Order is entered into on the _th day of,_ ______ l999: 

tJ.dt--. d-~ 
William L. Meyer, Director 
Division of Waste Management 
North Carolina Department ofEnvironment 

and Natural Resources 

csign1£·~L 
Name of ~atory, Title ' /: 

s;,IC ~ J./12 p~/ A· edmm _ 
' Company 

c\wp60filc\dcfcrral\swpfin4.aoc (1/13/99) 
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CERCLA SECTION 122{h) (1) AGREEMENT 

FOR RECOVERY OF PAST RESPONSE COSTS 

IN THE MATTER OF: 

Southern Wood Piedmont Superfund 

Wilmington, New Hanover County 
North Carolina 

) 
) 

Site) 
) 
) 
) 
) 

Southern Wood Piedmont Co. and 
its parent company, Rayonier, Inc. 

) 
) 
) 

Settling Parties. ) 
) 

AGREEMENT FOR RECOVERY 
OF PAST RESPONSE COSTS 

' 
U.S. EPA Region 4 
CERCLA Docket No.99-01-C 

PROCEEDING UNDER SECTION 
122{h) {1) OF CERCLA· 
42 u.s.c. § 9622{h) {1) 

I. JURISDICTION 

. 1. This Agreement is entered into pursuant to the authority 
vested in the Administrator of the U.S. Environmental.Protection 
Agency ("EPA") by Section 122 {h) (1). of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980, 
as amended ("CERCLA"), 42 U.S.C. § 6922(h) (1), which authority 
has been delegated to the Regional Administrators of the EPA by 
EPA Delegation No. 14-14-D. This authority has been redelegated 
through· the Director; Waste Management through the Associate 
Division Director for· the Office of Superfund and Emergency 
Response to the Chief, Waste Programs Division. 

2; .This Agreement is made and entered into by EPA and the 
· Southern Wood Piedmont Co. and its parent company Rayonier, 

Inc. ("Settling Parties".). The Settling Parties consent to and . 
will not contest EPA's jurisdiction to enter into· this Agreement 
or to ~plement or enforce its ter.ms. 

II. BACKGROUND 

3. This Agreement concerns the Southern Wood Piedmont.:· 
Superfund Site ("Site") loc~ted on Greenfield Street, Wilmington, 
New Hanover County, North Carolina. The Site is located in a 
light industrial area and was formerly a wood treatment and 
storage facility operated by the Settling Party. EPA alleges that 
the Site is a "facility" as defined by Section 101(9) of CERCLA, 
42 u.s.c. § 9601(9). 

4. During operation of the facility, the Settling Party, 
Southern Wood Piedmont Co. used creosote, pentachlorophenol and 
chromated copper arsenate in its wood treating processes at the 
Site. These identified substances are hazardous substances 
pursuant CERCLA,.42 u.s.c. Section 9601 et seq. 
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S. In response to the release or threatened release of 
hazardous substances at or from the Site, EPA undertook response 
actions at the Site pursuant to Section 104 of CERCLA, 
42 U.S.C. § 9604. In January 1985, EPA conducted a Screening 
Site Investigation which included the collection of groundwater, 
subsurface soils in land farming areas, surface water, and 
biological tissue samples. The sample results indicated the 
presence of organic constituents of creosote and inorganics 
associated with chromated copper arsenate. Subsequently, EPA 
conducted an Expanded Site Investigation (ESI) to further 
determine the nature of the contaminants present at the Site; to 
confir.m if a release occurred and the attribution of those 

·- contaminants to the Site; and to identify possible pathways by 
which contamination could migrate from the Site. During the ESI 
additional samples were taken including biological tissue and 
subsurface soil samples. These investigations were detailed in a 
Report dated July 16,. 1997. 

6. In performing this response action, EPA incurred 
response costs at or in connection with the Site. 

7. EPA alleges that the Settling Parties are responsible 
parties pursuant to Section 107(a) of CERCLA, 42 u.s.c. § 
9607(a), and is liable for response costs incurred.at 'or in 
connection with the Site . 

. B. EPA and the· Settling.Parties desire to resolve Settling 
Parties' alleged civil liability for Past Response Costs without 
litigation and without.the admission or adjudication of any issue 
of fact or law. 

III. PARTIES BOUND 

~- This Agreement ·shall be binding upon EPA and upon the 
Settling Parties and its successors and assigns. Any change in 
ownership or ~orporate or other legal status of the Settling 
Parties, including but not limited to, any transfer of assets or 
real or personal property, shall in no way alter the Settling 
Parties' responsibilities under this Agreement. Each signatory 
to this Agreement certifies that he or she is authorized to enter 
into the ter.ms and conditions of this Agreement and to bind ·; 
legally the party represented by him or her. 

IV. DEFINITIONS 

10. Unless otherwise expressly provided herein, ter.ms used 
in this Agreement which are defined in CERCLA or in regulations . 
promulgated under CERCLA shall have the meaning assigned to them 
in CERCLA or in such regulations. Whenever ter.rns listed below 
are used in this Agreement or in any appendix attached hereto, 
the following definitions shall apply: 
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a. "CERCLA11 shall mean the Comprehensive Environmental 
Response, Compensation, and Liability Ac-t of 1980, as amended, 42 
U.S.C. § 9601, et §gg. 

b. "Agreement" shall mean this Agreement and any 
attached appendices. In the event of conflict between this 
Agreement- and any appendix, the Agreement shall control. 

c. "Day" shall mean a calendar day. In computing any 
period of time under this Agreement, where the last day would -
fall on a Saturday, Sunday, or federal holiday, the period shall 
run until the close of business of the next working day. 

d. "EPA" shall mean the United States Environmental 
Protection Agency and any successor departments, agencies or 
instrumentalities of the United States. 

e. "Interest" shall mean interest at the current rate 
specified for interest on investments of the Hazardous Substance 
Superfund established by 26 U.S.C. § 9507, compounded annually on 
October 1 of each year, in accordance with 42 U.S.C. § 9607(a) . 

. f. "Paragraph" shall mean a portion of this Agreement 
identified by an arabic numeral or a lower case.letter. 

g. "Parties" shall mean EPA and the s·et tling Parties. 

h. "Past· Response Costs" shall mean all cost~, 
including but not limited to direct and indirect costs, that EPA 
has paid at or in connection with the Site through April 24, 
1998, but do not include Interest accrued on all such costs 
through such date. 

i. "Section" shall mean a portion of this Agreement 
identified by a roman numeral. 

j. "Settling Parties" shall mean Southern Wood 
Piedmont Company and its parent company, Rayonier, Inc. 

. . k.· "Site" shal1 mean the Southern Wood Piedmont 
Superfund Site which consists of the areal extent of all 
groundwater, sediment, soil and surface water contamination 
emanating from that property. The Site property is located on 
Greenfield Street in Wilmington, New Hanover County, North 
Carolina, and encompasses approximately fifty two acres of land 
bordered by Amerada Hess Petroleum Terminal to the north, the 
Paktank Petroleum Terminal to the south, the Cape Fear River to 
the West and the Optimist Park and Front Street to the east._ 
The Site consists of two contiguous properties; currently, thirty 
five acres in the northern and central portion of the Site are 
owned by the City of Wilmington and the·remaining seventeen acres 
are owned by. the North Carolina State Ports Authority. 
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1 .. "United States" shall mean the uni'ted States of 
America, including it departments, agencies and 
instrumentalities. 

V. REIMBURSEMENT OF RESPONSE COSTS 

11. Within 30 days of the effective date of this Agreement, 
the Settling Party shall pay to the EPA Hazardous Substance 
Superfund $619,069.84, in reimbursement.of Past Response Costs. 

12. Payments shall be made by certified or cashier's check 
·made payable to "EPA Hazardous Substance Superfund." Each check 

-·--shall reference the name and address of the party making paynient, · 
the Site name, the EPA Region and Site/Spill ID Number 04-48, and 
the EPA docket number for this action, and shall be sent to: 

U.S. EPA Region 4 
Attention: Superfund Accounting 
P.O. Box 100142 
Atlanta, Georgia 30384 

13. At the time of paY.ment, the Settling Parties shall send 
notice that stich payment has been made to: 

Paula Batchelor 
Cost Recovery Section 
61 Forsyth Street, SW 
Atlanta, Georgia 30365 

VI. FAILURE TO COMPLY WITH AGREEMENT 

14. In the event that any payment required by Paragraph 11 
is not made when due, Interest shall continue to accrue on the 
unpaid balance through the date of paY.ment. 

15. If any amounts due to EPA under Paragraph 11 are not 
paid by the required date, ·settling Farties shall pay to EPA, .as· 
a stipulated penalty, in addition to the Interest required by 
Paragraph 14, $200.00 per day that such payment is late. 

16. Stipulated penalties are due and payable within 30 days 
of the date of demand for payment of the penalties. All payments 
to EPA under this Paragraph shall be identified as "stipulated 
penalties" and shall made in accordance with Paragraphs 12 and 
13. -

17. Penalties shall accrue as provided above regardless of· 
whether EPA has notified the Settling Parties of the violation or 
made a demand for payment, but need only be paid upon demand.· 
All penalties shall begin to accrue on the day after payment is 
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due, and shall continue to accrue through the day the U.S. EPA 
receives full.pay.ment . 

. 18. In addition to the Interest and Stipulated Penalty 
payments required by this Section and any other remedies or · 
sanctions available to EPA by virtue of Settling Parties' failure 
to comply with the requirements of this Agreement, if Settling 
Parties fail or refuse to comply with any ter.m or condition of 
this Agreement it shall be subject to enforcement action pursuant 
to Section 122 (h) (3) of CERCLA, 42 U.S.C. § 9622 (h) (3). If the 
United States, on behalf of EPA, brings an action to enforce this 
Agreement, Settling Parties shall reimburse the United States for 

·-·all costs of such action, including but not limited to costs of 
attorney time. 

19. Notwithstanding any other provision of this Section, 
EPA may, in its unreviewable discretion, waive paY.ffient of any 
portion of the stipulated penalties that have accrued pursuant to 
this Agreement. 

VII.. COVENANT NOT TO SUE BY EPA 

·20. Except as specifically provided in Paragraph 21 
(Reservations of.Rights by EPA), EPA covenants not to sue 

. Settling Parties pursuant to Section 107(a) of CERCLA, 
42 u.s.c; § 9607(a), to· recov~r Past Response Costs. This 
covenant shall take·effect upon receipt by EPA of all amounts 
required by Section V {Reimbursement·of Response Costs)· and· 
Section VI, Paragraphs .14 (Interest on Late Payments)' and 15 
(Stipulated Penalty.for Late Pay.merit). This covenant not to sue 
is conditioned upon the satisfactory performance· by Settling 
Parties of its obligations under this Agreement. This covenant 
not to sue extends only to Settling Parties and does not extend 
to any other person. · 

VIII. RESERVATIONS OF RIGHTS BY EPA 
. . 

· 21. The covenant not to sue by EPA set forth in Paragraph 
20 does not pertain to any matters other than those expressly 
identified therein. EPA reserves, and this Agreement is without 
prejudice to, all rights against the Settling Parties with 
respect to all other matters, including but not limited to: 

a. liability for failure of Settling Parties to meet a 
requirement of this Agreement; 

b. liability for costs incurred or to be incurred by 
the United States that are not within the definition of Past 
Response Costs; 

c. liability for injunctive relief or administrative 
order enforcement under. Section. 106 of CERCLA, 42 u.s.c. § 9606; 
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d. criminal liability; and 

e. liability for damages for injury to, destruction 
of, or loss of natural resources, and for the costs of any 
natural resource damage assessments. 

22. Nothing in -this Agreement is intended to be nor shall 
it be construed as a release, covenant not to sue, or compromise 
of any claim or cause of action, administrative or judicial, 
civil or criminal, past or future, in law or in equity, which the 
United States may have against any person, fir.m, corporation or 
other entity not a signatory to this Agreement. 

IX. COVENANT NOT TO SUE BY SETTLING PARTIES 

23. The Settling Parties agree not to assert any claims or 
causes of action against the United States, or its contractors or 
employees, with respect to Past Response Costs or this Agreement, 
including but not limited to: 

a. any direct or indirect_claim for reimbursement from 
the. EPA Hazardous Substance Superfund established by 26 u.s.c. § 
9507, based on Sections 106(b) (2), 107, 111, 112, or 113 of 
CERCLA, 42·u.s.c. §§ 9606(b) (2), 9607, 9611, 9612, or 9613, or .. 
any other provision of law; · 

-b. any claims arising out of the response actions at 
the Site for which the Past Response Costs were incurred; and 

c.· any claim against the United States pursuant to 
Sections 107 and 113 of.CERCLA, 42 U.S.C. §§ 9607 and 9613, 
relating to Past Response Costs. · 

. . 

24. Nothing in this Agreement shall be deemed to constitute 
approval or preauthorization of a claim within the meaning of 
Section 111 of CERCLA, 42 U.S.C. § 9611, or 40 C.F.R. ~00.700(d). 

X. EFFECT OF SETTLEMENT/CONTRIBUTION PROTECTION 

25. Nothing in th±s·Agreernent shall be construed to create 
any rights in, or grant any cause of action to, any person not a 
Party to this Agreement. EPA and the Settling Parties each 
reserve any and all rights (including, but not limited to, any 
right to contribution), defenses, claims, demands, and causes of 
action which each Party may have with respect to any matter, 
transaction, or occurrence relating in any way to the Site 
against any person not a Party hereto. 

26. EPA and the Settling Parties agree that the actions 
undertaken by Settling Parties in accordance with this Agreement 
do not constitute an admission of any liability by the Settling 
Party. The Settling Parties do not admit, and retain the right 
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to controvert in any subsequent proceedings other than 
proceedings to implement or enforce this· Agreement, the validity 
of the facts or allegations contained in Section II of this 
Agreement. 

27 .. The Parties agree that Settling Parties are entitled, 
as of the effective date of this Agreement, to protection from 
contribution actions or claims as provided by Sections 113(f) (2) 
and 122 (h) (4) of CERCLA, 42 U.S.C. §§ 9613 (f) {2) and. 9622 (h) (4}, 
for "matters addressed" in this Agreement. · The "matters 
addressed" in this Agreement are Past Response Costs. 

28. Settling Parties agree that with respect to any suit or 
claim for contribution brought by it for matters related to this 
~greement, they will notify EPA in writing n6 later than 60 days 
prior to the initiation of such suit or claim. Settling Parties 
also agree that, with.respect to any suit or"claiffi for 
contribution brought against them for matters related to this 
Agreement, they will notify EPA in writing within 10 days of 
service of the complaint or claim upon them. In addition, 
Settling Parties shall notify EPA within 10 ·days of service or 
receipt of any Motion for Summary Judgment and within 10 days of 
receipt· of any order from a court setting a case for trial, for 
matters related to this. Agreement. 

29. In any subsequent administrative or judicial proceeding 
initiated by EPA, or :by the United States on behalf of EPA, . for·· 
injunctive relief, recovery of response costs, or other· 
appropriate relief relating to the Site, Settling Parties shall 
not assert, and may not maintain, any defense or claim based upon 
the principles of waiver, res judicata, collateral estoppel, 
issue preclusio~, claim-splitting, or other defenses based upon 
any contention that the claims raised in the subsequent 
proceeding were or should have been brought in the instant case; 
provided, however, that nothing in this Paragraph affects the 
enforceability of the covenant not to sue by EPA set forth in 
Paragraph 20. 

XI. RETENTION OF RECORDS 

30. Until six yearp after the effective date of this 
Agreement, each Settling Party shall preserve and retain all 
records and documents now in its possession or control, or which 
come into its possession or control, that relate in any manner to 

·response actions taken at the Site or to the liability of any· 
person for response actions conducted and to be conducte~ at the 
Site, regardless of any corporate retention policy to the 
contrary. 

31. ··After the conclusion of the document retention period 
in the preceding paragraph, Settling Parties shall notify EPA:at 
least 90 days prior to the destruction of any such records or 
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documents, and, upon request by EPA, Settling Parties shall 
deliver-any such records or documents to EPA. Settling Parties 
may assert that certain documents, records, or other information 
are privileged under the attorney7client privilege or any other 
privilege recognized by federal law. If Settling Parties assert 
such a privilege, they shall provide EPA with the following: 1) 
the title of the document, record, or information; 2) the date of 
the document, record, or information; 3) the name and title of 
the author of the docUment, record, or information; 4) the name 
and title of each addressee and recipient; 5) a description of 
the subject of the document; record, or information; and 6) the 
privilege asserted. However, no documents, reports, or other 
information created or generated pursuant to the requirements of 

··--this or any other judicial or adminis-trative settlement with· the 
United States shall be withheld on the_grounds that they are 
privileged. If a claim of privilege applies only to a portion of 
a document, the document shall be provided to EPA in redacted 
form to mask the privileged information only. Settling Party 
shall retain all records and documents that they claim to be 
privileged until EPA has had a reasonable opportunity to dispute 
the privilege claim and any such dispute has been resolved in 
Settling Parties' favor . 

. · ·32.. By signing. this Agreement, Settling Parties certify 
individually that, to the best of their knowledge and belief, it 
has: .. . 

. . 
a. not altered, mutilated, discarded, destroyed or 

otherwise disposed of any records, documents or other informati"on 
relating to its potential liability regarding the Site, after 
notification of·potential liability or the filing of a suit 
against the Settling Parties regarding the Site; and 

b. fully complied with any and all.EPA ·requests for 
infor.rnation.regarding.the Site pursuant to Sections 104(e} and 
122 (e) of CERCLA, 42 U. S.C. §§_ 9604 (e) and 9622 (e) 

33. By signing this· Agreement,· Settling Parties agree to 
provide EPA with any and·a~l requested non-privilege information 
currently in its possession, or in the possession of its· · 
officers, directors, employees, contractors or agents, which:· 
relates in any way to the ownership, operation or control of~ the 
Site, or to the ownership, possession, generation, treatment, 
transportation, storage or disposal of a hazardous substance,·. 
pollutant or contaminant at or in connection with the Site 
available to EPA. Any assertions by Settling Parties that a ·. 
document is privilege will be subject to the requirements in 
paragraph 31. 

XII. NOTICES AND SUBMISSIONS . -· 

34. Whenever, under the terms of this Agreement, notice is 
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required to be given or a document is ~~quired to be sent by one 
Party to another, it shall' be directed to the individuals at the 
addresses specified below, unless those individuals or their 
successors give notice of a change to the other Parties in 
writing. Written notice as specified herein shall constitute 
complete satisfaction of any written notice requirement of this 
Agreement with respec~ to EPA and Settling Parties. 

As to EPA: 

Marlene J. Tucker 
Environmental Accountability Division 
Office of Legal Support 
61 Forsyth Street,. S.W. 
Atlanta, Georgia 30303-8960 

Luis Flores 
North Site Remedial Branch 
North Carolina Section 
61 Forsyth Street, S.W~ 
Atlanta, Georgia 30303-8960 

As to Settling Parties: 

·william H.· Kitchens;· Esq .. 
Arnall, Golden & GregorY, LLP· 
2800 One Atlantic Center · 
1201 W;. Peachtree Stie~t~. 
Atlanta, Georgia 30309 · 

Lisa PalUiribo 
Vice President & General Counsel · 
Rayonier Inc.·· 
1177 Summer Street 
Stamford, Connecticut 06904 

XIII. INTEGRATION 

35. This Agreement constitutes the final, complete and 
exclusive agreement and understanding among the·Parties with 
respect to the settlement embodied in this Agreement. The· 
Parties acknowledge that there are no representations, agreements 
or understandings relating to the settlement other than those 
expressly contained in this Agreement. 

XIV. PUBLIC COMMENT 

35. This Agreement shall be subject to a public. comment 
period of not less than 30 days pursuant to Section 122(i) of. 
CERCLA, 42 u.s.c. § 9622(i). In accordance with Section 
122(i} (3} of CERCLA, EPA may modify or withdraw its consent to 
this Agreement if comments received disclose facts or 
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considerations which indicate that this Agreement is 
inappropriate, ~proper or inadequate . 

XV. ATTORNEY GENERAL APPROVAL 

36. The Attorney General or her designee has approved the 
settlement embodied in this Agreement in accordance with Section 
122(h) {1) of CERCLA, '42 U.S.C. § 9622(h) (1). ' 

XVI. EFFECTIVE DATE 

37. The effective date of this Agreement shall be the date 
upon which EPA issues written notice that the,public comment 
period pursuant to Paragraph 35 has closed and that comments 
received, if al)y, do not require modification of or EPA 
withdrawal fro~ this Agreement. 

IT IS SO AGREED: 

u.s. Enviro~\~~otection Agency 

By: ~iN~tJ:) C':'t.\tl\ 
~ Chief, Programs·Service Branch 

~..)-

Date 
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THE UNDERSIGNED SETTLING PARTY enters into this Agreement in the 
matter of SOUTHERN WOOD PIEDMONT SUPERFUND SITE., U.S. EPA 

·.Region 4. CERCLA Docket No. 99-01-C, located in Wilmington, New 
Hanover County, North Carolina: 

FOR SETTLING PARTY: ~rr., d/ 11<km/ 
.JName] · 

?. o, &x s-y ~7 

By: 
[Date] 

'. 
' 

.. .. ·.·.· 

.·. 

,_ 

·. 
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UNITE STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION4 
ATLANTA FEDERAL CENTER 

61 FORSYTH STREET 
ATLANTA. GEORGIA 30303-8960 

MAY l ., 1999 

Mr. William L. Meyer, Director 
Division of Waste Management 
North Carolina Department of Environment and 

Natural Resources 
Suite 150 
401 Oberlin Road 
Raleigh, NC 27605 

Dear 1vfr. Meyer: 

The Environmental Protection Agency (EPA) is in receipt of your request and supporting 
documem:ation,··dated April28, 1999, for the deferral of the Southern ·wood Piedmont Site in 
Wilmington (NCD 058 517 467) to the State ofNorth Carolina. Unrlcr this deferral, the North 
Carolina Department of Emironment and Natural Re~ources will take the lead in overseeing the 
Potentially Responsible Parties in their investigative activities and, if necessa.ry, cleanup of the Site. 
EPA concurs with the State's request to defer the above referenced Site and \'\ill replace Appendix B 
- Sites Deferred to the State of North Carolina in the Superfund State Deferral ·Memorandum of-:-· 
Agreement \\-ith the amended copy the State supplied. EPA does not intend to pursue listing this Site 
on the National Priority List while the Site is deferred to the State. 

EPA is appreciative of the willingness of the Division ofWa.ste :Management, North Carolina 
Department of Environment and Natural Resources to accept tlus new challenge. If you have any 
questions, please contact Luis E. Flores at 404-562-8807 . 

. · 
Sincerely, 

Richard D. Green 
Director 
Waste Management Division 

Internet Address (URL) • http://www.epa.gov 
Recycled/Recyclable • Printed with Vegetable 011 Based Inks on Recycled Paper (Minimum 25% Postconsumer) 
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Mr. Richard D. Green, Director 
Waste Management Division 
US EPA Region IV 
Atlanta Federal Building 
61 Forsyth St. 
Atlanta, GA 30303-8960 

NORTH .ROLINA DEPARTMENT OF 
ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

April28, 1999 

Subject: State Deferral Request 
Southern Wood Piedmont Co. 
Wilmington, New Hanover ~ounty, NC 
NCD 058 517 467 

Dear Mr. Green: 

In accordance with the Superfund State Deferral Memorandum of Agreement 
between US EPA Region IV and the S~ate of North Carolina (MOA), we request 
your approval ofthe subject Southern Wood Piedmont- Wilmington site for State 
deferral. We understand that by deferral of this site to the State, EPA will defer 
consideration of the site for listing on the NPL, while the State oversees remedial 
activities conducted by the responsible parties under the attached Administrative 
Order on Consent (AOC). Currently, we believe that this site meets all of the 
eligiblity requirements specified in the MOA. Key activities conducted to date are 
summarized below. 

On October 7, 1997, the NC Superfund Section initiated negotiation of a site
specific State Deferral AOC with Southern Wood Piedmont Company (SWP), the 
potentially responsible party (PRP) at this site. During October 1997, SWP entered 
into negotiations with EPA for reimbursement of costs for past federal investigation 
of the site. On December 18, 1997, the NC Superfund Section received written 
confirmation from Southern Wood Piedmont committing to sign the State Deferral 
AOC upon settlement ofEPA response costs as stipulated in the AOC. 

401 OBERLIN ROAD, SUITE ISO, RALEIGH, NC 27605 

PHONE 919·733-4996 FAX 919·715·3605 
AN EQUAL OPPORTUNITY I AFFIRMATIVE ACTION EMPLOYER • 50% RECYCLED/1 0% POST-CONSUMER PAPER 



Mr. Richard D. Green 
April28, 1999 
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On January 12, 1999, the Superfund Section received documentation that SWP had 

reimbursed the US EPA for past response costs. This documentation is included as Attachment A of 
the attached AOC. On January 29, 1999, the Superfund Section received the original AOC signed 
by the signatories for Southern Wood Piedmont. 

. On February 24, 1999 the Superfund Section established a local public information repository 
at the New Hanover County Public Library Reference Desk, 210 Chestnut Street, Wilmington, NC. 
An index of the site documents currently available for review at the repository is attached. All site 
files are also maintained and available for review and photocopying by the public at the offices of the 
Superfund Section in Raleigh, NC. 

The NC Supe~nd Section prepared a fact sheet destribing the SWP Wilmington site, its 
history, the federal Superfund and State deferral processes, and opportunities for community 
involvement. The fact sheet listed State and EPA contacts, and the time and location of the deferral 
"kickoff' public meeting. On February 18, 1999, copies of the fact sheet were mailed to federal, state 
and local government officials, and to state and local citizens' groups and environmental 
organizations. On March 8, 1999, 1245 fact sheets were mailed to residents within 1/2 mile of the 
site. A copy of the fact sheet is attached. 

Public notice of the proposed deferral was published in the Wilmington Morning Star on 
March 3, 1999, notifying the community of the "kickoff' public meeting scheduled for March 18. 
A copy of the notice is attached. 

On March 18, 1999, prior to the public meeting, representatives of the NC Superfund Section 
and the State Ports Authority met with Wilmington Mayor Hamilton Hicks and City Planner Mary 
Gornto at Wilmington City Hall, to discuss any questions or concerns on the part of the city 
government regarding the proposed deferral. In discussion, it was agreed that potential access routes 
to lower Greenfield Creek might be posted, to reduce the likelihood of public exposure to site 
contaminants or consumption of potentially contaminated fish. 

The March 18, 1999 public meeting was held at the New Hanover County Public Library in 
Wilmington. The meeting lasted approximately 2-1/2 hours and was attended by five NC Superfund 
Section personnel, two US EPA representatives, three PRP representatives, two State Ports 
Authority representatives, one county health department representative, and 9 members of the 
community. The meeting was recorded by a court reporter and a copy of the transcript of this 
meeting is attached. The meeting initiated the 30-day public comment period on the draft AOC and 
on the proposed deferral. 



Mr. Richard D. Green 
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On March 19, 1999, as requested by Ms. Helen Sidberry of the Wilmington Housing 

Authority, the NC Superfund Section held a public information session at the Charles T. Nesbitt 
Courts apartment complex on 2nd Street, the closest residential area to the site. The meeting was 
held for the benefit of residents of the complex who were unable to attend the public meeting the 
previous evening. Nine residents attended. 

During the information session, the NC Superfund Section reiterated site-specific and 
regulatory information presented at the public meeting, and held an informal discussion with residents 
to hear their questions and concerns. During the meeting, additional anecdotal reports suggested that 
some local residents had fished lower Greenfield Creek, at its confluence with the Cape Fear River. 
The prospect of posting access routes to the creek against trespassing was also discussed at the 
session. 

Comments received during the March 18 public meeting and responses from the State are 
summarized in an attached memorandum. None of the comments received during the meeting or 
during the March 19 information session were in direct opposition to the deferral. No public 
comment was received subsequent to the March 19 public information session. The 30-day public 
comment period ended April 17, 1999. · 

On April20, 1999, the City of Wilmington City Council voted for a resolution (attached) 
supporting the proposed deferral of the site to State oversight. An attached newspaper article 
provides additional evidence oflocal community support .. Based on the community response received 
to date, it appears that the community does not have significant, valid objections to deferring the 
SWP Wilmington site to the State. 

Based on the events summarized above, we believe that the SWP Wilmington site meets the 
eligibility criteria established in the Superfund State Deferral Memorandum of Agreement (MOA). 
An amended Appendix B to the MOA is enclosed to replace the current Appendix B upon your 
approval of this State Deferral. This amendment simply lists the Southern Wood Piedmont Co.
Wllmingto~ site under "Sites Deferred to the State of North Carolina". The State will sign the State 
Deferral AOC following EPA approval of the deferral. 
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We appreciate all the assistance we have received from Region IV in support of the State 

Deferral program. We look forward to continuing to work closely with your staff on this site. If you 
have any questions, please contact Pat DeRosa or Stuart Parker at (919) 733-2801, Ext. 290 or 277, 
respectively. 

Attachments (9): 
Appendix B ofDeferral MOA 
AOC signed by SWP 
Repository List of Documents 
Fact Sheet 
Public Notice 
Transcript of Public Meeting 
Memo on Public Meeting Comments 
Wilmington City Council Resolution 

Sincerely, 

~c;(~ 
William L. Meyer, Director 
Division of Waste Management 

Wilmington Morning Star (On-line Edition) Neyvs Article 

cc: Pat DeRosa 
file 

cc (letter only): 
William Arrants (Southern Wood Piedmont) 
Jack Butler · 
Stuart Parker 
Rob Gelblum 
Phil Vorsatz (EPA Region IV) 
Luis Flores (EPA Region IV) 
Information Repository 
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ATIACHMENTB 

Sites Deferred to the State ofNorth Carolina 

Site Name 
City. County 

SCM Proctor Silex 
Southern Pines, Moore County 

Southern Wood Piedmont Co. 
Wilmington, New Hanover County 

EPAID# 

NCD 003 234 549 

NCD 058 517 467 
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To: 

Date: 

From: 

Subject: 

:MEMORANDUM 

File 

April27, 1999 

Stuart F. Parker, Hydrogeologist 
NC Superfund Section 

Southern Wood Piedmont- Wilmington site 
NCD 058 517 467 
Wilmington, New Hanover County NC 
Issues discussed at Proposed State Deferral 
"Kickoff' Public Meeting, March 18, 1999. 

• 

SFP reviewed transcripts of the March 18, 1999 "kickoff' public meeting, held at the New 
Hanover County Public Library, in order to summarize issues raised during the meeting, and to ensure 
that no significant objections existed to proposed State Deferral of the Site. Following presentations 
by the Superfund Section and the US EPA, the following discussions occurred with individuals 
among the nine local residents who attended the meeting. 

1) The first issue raised was occupational exposure of past on-site workers to site contaminants 
during the facility's operation. 

Pat DeRosa explained that that issue was outside of the scope of Superfund, but that the State 
Division of Occupational Epidemiology could be contacted ifthere were concerns about clusters of 
disease occurrence. 

2) An attendee asked about the extent of contamination, and whether the increasing number of 
contaminated samples discovered over time was an indication that the site was "getting worse". 

SFP and Luis Flores explained that the scope of sampling events had increased since 
preliminary work during the 1990s (example: sampling in Greenfield Creek), and that as a result the 
site's contamination had become better understood over time. SFP noted that while the extent of 
contamination was fairly well characterized, additional sampling would be needed before cleanup 
could begin. 



• • 
3) Concern was raised over the apparent conflict of interest in allowing the responsible party 
(Southern Wood Piedmont Co.) to do the work of characterizing and cleaning up the site. 

SFP explained that the State would be authorizing and overseeing all of the PRP's assessment 
and remedial activities. Luis Flores and Pat DeRosa explained that PRPs were typically allowed to 
conduct voluntary action under agency oversight. The alternative, having the EPA do the work, 
would require federal cost recovery and possible litigation with the PRP, requiring use of federal 
money and lengthening the overall process. SFP explained that the authenticity of the data could be 
verified by oversight and by collection of split samples by the NC Superfund Section. 

4) An attendee inquired whether initiation of site cleanup would require the the entire 31 months 
projected by Pat DeRosa during her presentation. 

Pat DeRosa replied that the cleanup could begin sooner than 31 months, depending on how 
quickly certain activities were completed, such as the preparation, review and revision of reports. 
She pointed out that while the EPA's concurrence on the cleanup issues was desirable, the State 
would have final authority. Most important would be federal and state agreement on cleanup 
standards, which was written into the deferral program itself. 

5) A resident who arrived late at the meeting expressed general concern about the revelation that 
contamination existed in the community, and the ability to clean it up. 

SFP explained that once the extent of site contamination had been fully characterized, a 
number of potentially effective remedies were available to be evaluated for use at the site (Following 
closure of the meeting, SFP and Pat DeRosa spoke with this resident "informally, explaining to her that 
site contaminants had not affected residential drinking water, and had not migrated to residential areas 
near the site. This discussion appeared to allay her concerns considerably.). 

6) An attendee inquired as to the effectiveness of Southern Wood Piedmont's efforts to landfarm 
creosote-contaminated soils on site. 

SFP explained that the landfarming activity, characteristically, had broken down some of the 
less complex hydrocarbons in the soil, but that the more complex compounds had remained at 
relatively unchanged levels. SFP noted that landfarming had never been favored by the State as a 
remedial technology, and that more active bioremediation technologies existed which were potentially 
more effective in treating contaminated soils. 

No additional questions were raised, except whether a direct vote on the deferral was being 
solicited. Pat DeRosa clarified that the point of the meeting had been to raise issues and address any 
potential concerns or objections about the proposed State Deferral. No objections or additional 
concerns were raised subsequent to this discussion. 
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NORTH CAROLINA DEPARTMENT OF 

ENVIRONMENT AND NATURAL RESOURCES 

April26, 1999 

Mr. Erik Stromberg, Executive Director 
NC State Ports Authority 
PO Box 9002 
Wilmington, NC 28402 

Re: Fishery Posting 
Southern Wood Piedmont-Wilmington Site 
NCD 058 517 467 

Dear Mr Stromberg: 

DIVISION OF WASTE MANAGEMENT 

As a follow-up to our March 18, 1999 meeting at the City Planner's office, I 
have conducted a reconnaissance of those City and State Ports properties west of 
Front Street and Rte 421 from which public access is possible to Greenfield Creek. 
This reconnaissance was performed in order to address potential public health 
concerns regarding contamination of sediments in lower reaches ofthe creek by the 
Southern Wood Piedmont site. J" 

Portions of Greenfield Creek are accessible from properties owned by the City 
of Wilmington, the State Ports Authority, and the Ports Railway Commission. Our 
research indicates that fishing has taken place in areas of the creek where sediment 
contamination is either known or suspected to exist, specifically, between Front Street 
and the Cape Fear River. In order to limit public access and fishing in these areas, it 
is recommended that potential access routes be posted by the respective property 
owners. Because sampling to date has not determined whether fish or shellfish in the 
creek are actually contaminated, conventional posting (against hunting/fishing/tres
passing) is recommended. This letter is being transmitted to all three of the above 
organizations. 

The following is a breakdown of access routes which were identified during 
the reconnaissance and which are recommended for posting. These routes are also 
indicated on the attached aerial photograph map. 

401 OBERLIN ROAD, SUITE 1 SO, RALEIGH, NC 2760S 

. PHONE 919·733-4996 FAX 919-71 S·360S 
AN EQUAL OPPORTUNITY I AFFIRMATIVE ACTION EMPLOYER· SO% RECYCLED/1 0% POST-CONSUMER PAPER 
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Mr Stromberg 
April26, 1999 
Page2 

City ofWilmington: 

I) Greenfield Creek west ofFront Street/Rte. 421 -A 300-foot segment ofthe north bank of 
Greenfield Creek, lying between Front Street and a sewage pumping station to the west, is 
accessible by walking south from the City's Optimist Park. Sediment contamination has been 
detected on the creek bottom 300 feet further downstream from this creek segment, which 
contains mature bass, panfish and minnows. Posting is recommended along the accessible 
300-foot section of the north bank. · 

Recreational fishing takes place upstream of Front Street and Rte. 421, at the Greenfield 
Lake dam and the pool at its base. However, we believe that this area, which is part of 
Greenfield Lake Park, is not affected by the contamination further downstream. Therefore, 
posting is not indicated. 

Ports Authority: 

1) Front Street at Hess Terminal- A Ports Railway easement passes into the northeast corner 
of the Southern Wood Piedmont site (owned by State Ports Authority) at its boundary with 
the Amerada Hess Terminal. From this location, pedestrians can enter the site (which 
contains contaminated surface soils), and reach the north bank of contaminated lower 
Greenfield Creek. Posting is recommended within the northeast coQ"ter of the site. Posting 
is also recommended along the treeline which crosses east-west through the middle of the site. 

2) Woodbine Street - The south bank of the contaminated interval of Greenfield Cteek is 
accessible via Woodbine Street, which connects Burnett Boulevard to the Paktank Chevron 
Terminal entrance. Posting is recommended along the creek at the north end of Woodbine 
Street and on the adjacent Ports property to the east. 

Ports Railway Commission: 

1) Railway Easement - Greenfield Creek can also be reached indirectly from Optimist Park by 
walking south along the Ports Railway easement on the park's west side. The small bridge 
where the railway crosses the creek is conspicuously posted, however, the railway is not. 
Posting against trespassing is recommended along the railway border facing Optimist Park. 

2) On Site- As described above, the Southern Wood Piedmont site and Greenfield Creek are 
accessible where the Ports Railway easement enters the site's northeast corner. Posting is 
recommended on the easement at this location. 



- - ----- - ----- - - - - ---- --- - ------- I 

Mr Stromberg 
April 26, 1999 
Page 3 

If you have any questions about the above findings and recommendations please call me at 
(919) 733-2801, Ext. 277. 

Attachment 
cc: fi le 

Pat DeRosa 

Sincerely, 

~rv 
Stuart F. Parker, Jr. 
Hydrogeologist 
NC Superfund Section 
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Mr. William Taylor 
Ports Railway Commission 
1717 Woodbine Street 
Wilmington, NC 2840 I 

Re: Fishery Posting 

• NORTH CAROLINA DEPARTMENT OF 
ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

April26, 1999 

~outhem Wood Piedmont-Wilm~ngton Site 
NCD 058 517 467 

Dear Mr·. Taylor: 

As directed by Mr. Layton Bedsole, State·Ports Authority, I am enclosing the· 
NC Superfund Section's recommendation for posting of properties in proximity to 
Greenfield Creek in Wilmington. Investigation under the Superfund program has 
determined that sediments in portions of this creek, which flows from Greenfield Lake 
to the Cape Fear River, are contaminated with wood-treating chemicals believed to 
have originated at the above site. 

I recently conducted a reconnaissance of City and State Ports properties 
adjacent to Greenfield Creek, to identify possible access routes for fishing along the 
creek. Our research indicates possible fishing in areas of the creek where sediment 
contamination is either known or suspected to exist, creating a: potential public health 

· concem .. We are attempting to address this concern as ·partofplanned cleanup of the 
site under ~tate oversight. 

. Portions of Greenfield Creek are acces-sible from properties ~wned by the City 
of Wilmington, the State Ports Authority, and the Ports Railway Commission. In 
order to limit public access and fishing in these areas, it is recommended that potential 
access routes be posted by the respective property owners. Because sampling to date 
has not determined whether fish or shellfish in the creek are actually contaminated, 
conventional posting (against hunting/fishing/trespassing) is· rec-ommended. This 
letter is being transmitted to all three of the above Of.!~anizations. · 

The following is a breakdown of ac~ess routes which were identified during_ 
the reconnaissance and which are recommended for posting. These routes are also 
indicated on the attached aerial photograph map. 

401 OBERLIN ROAD, SUITE ISO, RALEIGH, NC 27E;OS 

PHONE 919-733-4996 FAX 919-715-360S 
AN EQUAL OPPORTUNITY I AFFIRMATIVE ACTION EMPLOYER- 50% RECYCLED/I 0% POST•CONSUMER PAPER 
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City ofWilmington: 

1) Greenfield Creek west ofFront Street!Rte. 421 -A 300-foot segment of the north bank of 
Greenfield Creek, lying between Front Street and a sewage pumping station to the west, is 
accessible by walking south from the City's Optimist Park. Sediment contamination has been 
detected on the creek bottom 300 feet further downstream from this creek segment, which 
c6ntains mature bass, panfish and minnows. Posting by the City is recommended along the 
accessible 300-foot section of the north bank. 

Recreational fishing takes place upstream of Front Street- and Rte. 421,- at the Greenfield 
Lake dam and the pool at its base. However, we believe that this area, which is part of 
Greenfield Lake Park, is not affected by the contamination further downstream. Therefore, 
posting is not indicated. ' 

Ports Authority: 

1) Front Street at Hess Terminal - A Ports Railway easement passes into the northeast comer 
of the Southern Wood Piedmont site (owned by State Ports Authority) at its boundary with 
the Amerada Hess Terminal. From this location, pedestrians can enter the site (which 
contains contaminated surface soils), and reach the north bank of contaminated lower 
Greenfield Creek. Posting is recommended within the northeast corner of the site. Posting 
is also recommended along the treeline which crosses east-west through the middle of the site. 

2) Woodbine Street - The south bank of the contaminated interval of Greenfield Creek is 
accessible via Wo_odbine Street, which connects ~umett Boulevard to the Paktank Chevron 
Terminal entrance. Posting is recommended along the creek at the north erid ofWoodbine 
Street and on the adjacent ;r>orts property to the east. 

Ports Railway Commission: 

1) 

2) 

Railway Easement - Greenfield ~reek can also be reached indirectly from Optimist Park by 
walking south along the Ports Railway easement o~ the park's west side. The small bridge 

·where the railway crosses the creek is conspicuously posted, however, the railway is not. 
Posting against trespassing is re~ommended along the rai.lway bo-rder facing Optimist Pai"k. 

On Site- As described above, the Southern Wood Piedmont site and Greenfield Creek are 
accessible where the Ports RailWay easement enters the site's northeast corner. Posting is 
recommended on the easement at this location . 

•• 

:,· 
• ~ 
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If you .have any questions about the above findings and recommendations please call me at 
(919) 733-2801, Ext. 277. . 

Attachment 
cc: file 

Pat DeRosa 

:,~ 

• :I, 
( 

Sincere~ 

)P. 
Stuart F. Parker, Jr .. 
Hydrogeologist 
NC Superfund Section 
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Ms. Mary Gornto, 
City Manager's Office 
102 N 3rd Street 
Wilmington, NC 2840 I 

Re: ·Fishery Posting 

• NORTH CAROLINA DEPARTMENT OF 
ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

April26, 1999 

Southern Wood Piedmont-Wilmington Site -
NCD 058 517 467 

Dear Ms. Gornto: 

As a follow-up to our March 18, 1999 meeting at the City Planner's office, I 
have conducted a reconnaissance of those City and State Ports properties west of 
Front Street and Rte 421 from which public access is possible to Greenfield Creek . 
This reconnaissance was performed in order to address potential public health 
concerns regarding contamination of sediments in lower reaches ofthe creek by the 
Southern Wood Piedmont site. 

Portions of Greenfield Creek are accessible from properties owned by the City 
of Wilmington, the State Ports Authority, and the Ports Railway Commission. Our 
research in_dicates that fishing has taken place in areas of the creek where sediment 
contamination is either known or suspected to exist, specifically, between Front Street 
and the Cape Fear River. In order to limit public access and fishing in these areas, ii 
is recommended that potential access routes be posted by the respective property 
owners. Because sampling to date has not determined whether fish or shellfish in the 
creek are actually contaminated, conventional posting (against hunting/fishing/tres
passing) is recommended. This letter is b~ing transmitted to all three of_the above 
organizations. . ' · · · · 

Th~ following is a breakdown of access routes which were identified during 
the reconnaissance and which are recommended for posting. These routes are also 
indicated on the atta~hed aerial photograph map . 

• .. 401 OBERLIN ROAD, SUIT!' I SO, RALEIGH, NC 2760S 

PHONE 919-733-4996 FAX 919-71S·360S 

AN EQUAL OPPORTUNITY I AFFIRMATIVE ACTION EMPLOYER • SO% RECYCLED/I 0% POST-CONSUMER PAPER ' 



Ms. Gornto 
April26, 1999 
Page2 

City ofWilmington: 

• • 

1) Greenfield Creek west ofFront Street/Rte.421 -A 300-foot segment of the north bank of 
Greenfield Creek, lying between Front Street and a sewage pumping station to the west, is 
accessible by walking south from the City's Optimist Park. Sediment contamination has been 
detected on the creek bottom 300 feet further downstream from this creek segment, which 
contains mature bass, panfish and minnows.· Posting is recommended along the accessible 
•300-footsectii:m ofthe north bank. : . . . 

Recreational fishing takes place upstream of Front Street and Rte. 421, at the Greenfield 
.Lake dam and the pool at its base. However, we believe that this area, which is part of 
Greenfield Lake Park, is not affected by the contamination further'downstream. Therefore, 
posting is not indicated there. · · 

Ports Authority: 

1) Front Street at Hess Terminal- A Ports Railway easement passes into the northeast comer 
of the Southern Wood Piedmont site (owned by State Ports Authority) at its boundary with 
the Amerada Hess Terminal. From this location, pedestrians can enter the site (which 
contains contaminated surface soils), and reach the north bank of contaminated lower 
Greenfield Creek. Posting is recommended within the northeast corner of the site. Posting 
is also recommended along the treeline which crosses east-west through the middle of the site. 

2) Woodbine Street - The south bank of the contaminated ·interval of Greenfield Creek is 
accessible via Wood6ine Street, which connects Burnett Boulevard to the Paktank Chevron 
Terminal entrance. Posting is recommended along the creek ~t the north end ofWoodbine 
Street and on the adjacent.Pc:>rts property to the east. 

Port Railway Commission: · 

1) Railway Easement - Greeqfield Creek can also be reached indirectly from Optimist Park by 
. ·walking south .along the Ports Railway easement on the park's west side. The small bridge 

where the railway crosses the creek is conspicuously posted, however, the railway is not. 
Posting against trespassing is recommended along the railway border facing Optimist Park. 

2) On Site- As described above, the Southern Wood Piedmont site and Greenfield Creek are 
accessible where the Ports Railway easement enters the site's northeast comer. Posting is 
recommended on the easement at this location. 

•' 

·'·· • 
'· . 
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Ms. Gornto 
April26, 1999 
Page3 

• • 
If you have any questions about the above findings and recommendations please call me at 

(919) 733-2801, Ext. 277. 

Attachment 
cc: file 

Pat DeRosa 

Sincerelyrl . 

. p 
Stuart F. Parker, Jr . 

. Hydro geologist- ·. 
NC Superfund Section 
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ResolutiorP 
. 

• 
Introduced by: Mary M. Gornto 

• City Council 
.City of Wilmington 
·-·-· North Carolina 

Apri(ZO, 1999 

RESOLUTION IN SUPPORT OF THE EPA DEFERRAL TO THE STATE OF 
NORTH CAROLINA. FOR OVERSIGHT OF THE REMEDIAL INVESTIGATION 

AND CLEANUP OF THE SOUTHERN WOOD PIEDMONT SITE 

LEGISLATIVE INTENT/PURPOSE: 

The Southern Wood :Piedmont site, which the City sold to the North Carolina State 
Ports Authority in 1998, has been detennined to be a candidate for the Federal Superfund 
National :Priorities List due to creosote contamination. In 1985. Southern Wood Piedmont 
excavated surface and subsurface contaminated soils; in 1992 and 1993, groundwater 
monitoring wells were installed at the site. Sampling in 1994 and 1996 did indicate that 
wood treating chemicals had been historically released to groundwater beneath the site, but 
that contamination had not reached the Cape Fear Rlver. At this time, it appears that there 
is little risk of the contamination causing a hazard to the public or the environment. 

Southern W~od Piedmont has signed a draft administrative order of consent, which 
binds them to a schedule for the investigation and cleanup, and has also ag~eed to l"ay 
assessment and oversight costs and to finance ~e cleanup. The advantages of State 
deferral include time savings, reduced costs, and improved community access to site 
information. NCDNER held public meetings in Wilmington during March 1999 to info:un 
interested citizens about the future disposition and remediation of the site. ~ 

RESOLVED: 

That the Wilmmgton CitY Council does hereby support EPA's deferral to the State 
of North Carolina for the oversight of the remedial investigation and cleanup of the • 
Southern Wood Piedmont site in Wilmington to aid in expediting the cleanup and 

redevelopment of the site. ~ £ ~ 

Mayor Hamilton E. Hicks,. Jr. 

Adopted at a recrular 
meeting on April2q 1999. 

ATTEST: 

'UklbP! J plan- Jidb»u. 
City Clerk · .. - - - ) 

· .. · ... · ·.· ·· ..... 
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MAR 311999 

· SUPERFUND SECTION 

KICKOFF PUBLIC.MEETING 

SOUTHERN WOOD PIEDMONT COMPANY 

WILMINGTON, NEW HANOVER COUNTY 

NORTH CAROLINA 

MARCH.18, 1999 

HELD AT THE NEW HANOVER COUNTY PUBLIC LIBRARY 

REPORTED BY: Tracy Schell 

Registered Professional Reporter 

Notary Public -
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1 MS. DEROSA: Okay. Well, let's get started then. 

2 Good evening, and I'd like to welcome everyone to the 

3 public meeting for the Southern Wood Piedmont site in 

4 Wilmington. My name is Pat DeRosa, and I'm with the State of 

5 North Carolina Department of Environment and Natural Resources 

6 Superfund Section. I'd like to thank you all for coming out 

7 tonight, and also like to thank the New Hanover County Public :05:34 

8 Library for making the room available to us for the meeting. 

9 The purpose of the meeting tonight is really 

10 ~we-fold. The first thing we would like to do is discuss the :05:44 

11 environmental concerns at the Southern Wood Piedmont site, 

12 which is currently a vacant property located at the end of 

13 Greenfield Street. And second, we'd like to get some feedback 

14 from the community on the State's proposal to have the State 

15 manage and oversee the investigation and clean up of the site, 

16 rather than have the work overseed and managed by the U.~ s. 

17 Environmental Protection Agency in Atlanta. And this 

18 as State Deferral. :06:12 

19 In addition to myself, we have two other sp~akers 

20 here tonight, Stuart Parker, who is also with the North 

21 Carolina Superfund Section. He's a state project manager for 

22 the site, and he'll be talking about the operational history 

23 and the concerns we have at the site. Also, Luis Flores with 

24 the U.S. Environmental Protection Agency. He's a remedial 

25 project manager who's been working closely with us on the 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
( 910) 343-8733 ( 888) 343-87 65 
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site. p6:06:42 

Also here tonight in the audience we have Diane b6:06:42 

Barrett who is also with the U.S. EPA. She's the community 06:06:44 

relations coordinator for Region four; and Latent Bedsole, p6:06:5o 

who's with the North Carolina State Ports Authority, and the 06:06:54 

Ports Authority is the current owner of most of the site. 06:06:58 

As you can see from the agenda, we' 11 spend the p6:07:02 

first 50 minutes going over the presentations just to give you p6:07:08 

some information about the site. And then we'll have about 06:07:10 

·two hours, or until actually would like to try to close p6:07:l4 

·about 8:30, because the library closes at 8:45, and we need to P6:07:18 

take doWn the equipment, but we'd like to have plenty of time 06:07:22 

. . 

for questions and comments after the presentations. 06:07:26 

If ·you haven't already picked one up;_· we have a copy P6:07:28 

of the fax sheet on the back table over there, and there's b6:07:30 

also a copy of all of the slides that we're going to. show back 06:07:34 

there as well. You might want to pick one up. Also, on the p6:07:38 

attendance list, if you can please indicate if you want to be p6:07:42 

on our mailing list if you're not already on it, so we· can 06:07:44 

make sure that you get any subsequent fact sheets or mailings 06:07:48 

about the site. p6:07:52 

The meeting tonight is being recorded by a court b6:07:54 

reporter, Tracy Schell. And since we wanted to record the 06:07:58 

whole meeting, if she needs to break., we might call a time out 06:08:02 

and take a break, so we can make sure we get everything on the b6:08:04 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
(910} 343-8733 (888} 343-8765 



1 record. The transcripts for the meeting we'll be available 

2 here at the New Hanover County Public Library, which is the 

3 local information repository located at the reference desk. 

4 And if you need some more information about the times, times 

5 are up here, but some more information on the fact sheet. We 

7 office in Raleigh if that's more convenient for you. 

8 At about 6:50 we'll open it.up for questions and 

9 comments. And if you have a question, please r~is~ your hand, 

10 ·so we can ~cknowledge you. And if you wish to speak, 

11 and state your name,. and affiliation for the record. 

12 in case we need to get back with you to respo~d ~o any of 

13 questions and comments, we can do so. 

14 And for those of you who would prefer to submit 

15 comments in writing rather than _verbally, on the very.last 

16 page of the handout there's a form that you can fill inJor 

17 comments and questions, and there's a box back there you can 

18 drop them off on your way out. There's also some pens back 

19 there if you need those. 

20 Next I would like to introduce Stuart Parker with 

21 the North Carolina Superfund Section. Stuart is going to tell 

22 us about the operating history and the environmental concerns 

23 at the site. 

24 

25 

MR. PARKER: Is there anyone here who doesn't know 

where the site is located? We have a slide which can 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
(910) 343-8733 (888) 343-8765 
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1 illustrate that more clearly. . Would anyone like to see that? p6:09:46 

2 Ariy questions on that? p6:09:48 

3 All right. As Pat said, my name is stuart Parker. 06:09:52 

4 I'm with the North Carolina Superfund Section. I've worked 06:09:54 

5 there six years doing site assessments for the EPA. And the P6:09:5e 

6 topics we're going to cover at this presentation are what b6:10:06 

7 hazardous substances are present at the site, and also what 06:10:10 

8 .their potential human health and environmental concerns are. 06:10:12 

9 The site itself is located on Greenfield Street p6:1o:16 

10 . between Front Street' and. Cape Fear River.. It consists of 93 06:10:20 

11 

12 

13 

acres of property owned by the State Ports Authority, and 

three acres privately owned in the southeast corner of the 

site~ -·The state Ports Authority·recently pur~hased-the 

p6:10:22 

p6:10:26 

b6:10:28 

14 northern portion of the site from the City of Wilmington. 06:10:32 

15 As far as the site· history goes, prior to 1932 the. p6:10:3B 

16 site was used prima_rily to construct concrete barges. From p6:1o:4o 

17 1932 to 1935 the site was first· used for wood treating by the b6:10:46 

18 North State-Treating Company. From 1935 to 1969 Taylor 06:10:50 

19 Colquitt leased the northern portion of the site from the city 

20 .of Wilmington for wood treating. 06:10:58 

21 From 1969 to 1971 the company ITT operated the site 06:11:12 

22 also as a wood ·treating facility, and Southern Wood Piedmont 06:11:16 

23 

24 

25 

formed under ITT in 1971. The facility closed in 1983. p6:11:20 

As far as future site use is concerned, the State p6:11:28 

Ports Authority hopes to use this site to expand its existing 06:11:30 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
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1 storage facilities. 

2 As far as specific facility operations that we know 

3 of, from 1932 to 1983 the site was used for creosote wood 

4 treatment. And from 1972 to 1983 the substance Chroma ted 

5 Copper Aresenate or CCA was also used for wood treatment. In 

6 1980 to 1983 Pentacholrophenol was also used. In 1985 

7 Southern Wood Piedmont excavated visibly contaminated soil at 

8 the site under a state consent order. 

9 Now, soils contaminated -- heavily contaminated with 

10 ·arsenic were disposed of in an off-site facility, ·and soils 

11 that were contaminated with creosote were landfalled in the 

12 north central portion of the site,. which you can see if you 

13 look at the standing diagram on the site in the overhead 

14 screen. 

15 And from 1990 to 1996 various contractors employed 

16 by Southern Piedmont have performed extensive environmental 

:11:56 

:12:32 

:12:46 

17 sampling at the site. In 1986 the EPA first took soil samples :12:52 

18 of the site, and subsequently in 1995 I conducted the site 

19 inspection prioritization, which is a stage in the Superfund 

20 assessment process. In 1997 the EPA contracted to perform 

21 what's known as an expanded site inspection on·the site, which :13:12 

22 involved additional sampling to confirm existing data. 

23 Hazardous chemicals which were used or are currently 

24 remaining at the site include, as mentioned before, creosote, 

25 arsenic, Pentachlorophenol or PCP, and as _a byproduct of PCP 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
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1 Dioxins. p6:13:36 

2 Creosote is used to protect and preserve rail road P6:13:40 

3 ties and other timber products usually cut into timber ties. 06:13:44 

4 It's manufactured be distillation of coal tar, and has a p6:13:48 

5 yellow, brown color, and a tar asphalt odor, which is quite p6:13:S2 

6 distinctive. It can volatilize or emit vapor when heated, 06:13:56 

7 when concentrated, or in close spaces. And it contains a 06:14:00 

8 class of chemical compounds known as polynuclear aromatic p6:14:04 

9 hydrocarbons, or PAH. 06:14:10 

10 Arsenic is present at the site as a byproduct of 06:14:14 

11 Chroma ted Copper Arsenat~. CCA is typically used to pressure 06:14:18 

12 

13 

14 

treat lumber such as used in building decks •. 

Pentachlorophenol is used for purposes similar to 

creosote. The majority of wood power poles is treated with 

p6:14:22 

p6:14:28 

06:14:30 

15 PCP. It's applied using petroleum as a carrier substance. As 06:14:34 

16 far as we know it tends to break dowri in sunlight. It's- p6: 14:38 

17 largely absent in soils in the site where we've tested for it. b6:14:42 

18 And if -- as a byproduct it was manufactured, it contains some 06:14:46 

19 low levels of dioxins. p6:14:52 

20 Dioxins, as I said, are trace contaminate of PCP. p6:14 :56 

21 Their human health effects are under investigation. The b6:15:00 

22 materials are considered highly toxic. They're not vola tile. 06:15:04 

23 

24 

25 

They don't volatilize, but they do tend bind into soil and 

sediment. There are several species of Dioxins, but these 

species 2, 3, 7, 8 Tetrachlorodibenzodioxin or TCDD "is the 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
( 910) 343-8733 ( 888) 343-87 65 
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most regulatory concern. 

As far as the potential effects of these site 

contaminates, any of these contaminates can cause chronic 

human health effects given long term exposure at sufficient 

high concentrations. I'll get into the possible roots of 

exposure later in this presentation. These compounds can be 

ecologically toxic to wetland communities, animals, and 

plants, and they have the potential to accumulate in the 

aquatic food chain much in the way that DET was a p~oblem 
._ . ~ ·. . . . . . 

_historically, building up in the eagles, ~ish eating birds. 

Places on site where residual soil contamination has 

been identified includes the wood treating areas on· the site, . 

which are located on the roughly squarish areas on the east 
0 0 '. j: ·:~· I ·, 0 '0 o o • 0 o 0 M 

si~e-· o_~ _the _sit~~-· ~:nd, ?'~so near the water front, ~nd: what's 

known as the covered ditch area which was --.which contained a 

large amount of creosote and subsequently excavated and_ 

backfilled. The wood storage areas -- I'm sorry, the wood 
. . . .· 

treating areas of the site in the south central area.and in 

areas where,.as I've said before, soils were landfarm~d in 

their attempt to get the rid of the creosote waste. 

Now, _I'm going to talk about the potential exposure 

pathways from the site. Surface water pathway is.the greatest 

concern to us. It's primarily a potential human health and 

environmental concern in the site affecting --.potentially 

affecting fishing on the site. and also wetland areas. There 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
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are two drainage pathways from the site. The first being p6:17:14 

direct or on-site drainage --·the on-site drainage ditch p6:17:20 

across from the site that's visible. Just a minute. Everyone p6:17:24 

see that? This is Greenfield Creek which leads -- this is 

south of the site. Water flows out of Greenfield Lake to 

Greenfield Creek. Surface drainage of the site passes down 

this drainage ditch, and also Greenfield Creek. Greenfield 

Creek empties into· the Cape Fea:r· River .. 

So, there are. really two ways for contamina.tes to 

p6:17:34 

p6:17:36 

P6:17:42 

p6:17:44 

p6:17:48 

b6:17:52 

·get on the site are the. waterways. One is direct run-off or p6:17:56 

scouring of soil which we r re not obse~ving happeni~g the~e p6:18:00 

days, because the site .. ·is.-vegetated, -~:md'the oth-er-is by. P6:18:o4 

flooding ·of· the Cape ·:Fe~r 'Riv~·.r: :The ca!i~ · Fe~i:: Ri~e.i : . ~.. 06:18:08 

periodically fl~ods ,·the·. ·site, -,which is in the 100 year flood P6:18:12 

. -
plane,· or a portion·· of ·it~ .. ' . 

. -
As far as the contamination that we kriow about-

currently· occurs in the surface water pathway. It's been 

determined by multiple sampling efforts that there· is .. some 

p6:18:18 

p6:18:22 

p6:18:24 

p6:18:26 

creosote contamination s.ediments in the site's drainage ditch P6:18:3o 

and down stream of the drainage ditch.in Greenfield Creek. p6:18:36 

There's also the possibility of creosote contamination in the p6:18:40 

Cape Fear River· sediments directly adjacent to the water b6:18:42 

front, which you can see is the dotted line at the west edge P6:18:46 

of the site, the undulating line there,_ although. that has yet p6:18:So 

to be confirmed. And also possibly at the mouth of Greenfield p6:18:54 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
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1 Creek. 6:19:oo 

2 Now, I want to emphasize that Greenfield Lake that 6:19:02 

3 the park land is to the southeast of the site has suffered no 6:19:04 

4 effects as a result -- is not considered a potential receptor 6:19:10 

5 of any contaminates from the site by virtue of the fact that 6:19:12 

6 it's upstream. 

7 What are the concerns about the surface water 

8 pathway. There's the potential for build up of contaminates 

9 in fish or other.animals in the Greenfield Creek areas that 

10 ·are contaminated. Now, we.don't actually know if that's. 

11 occurred. What little sampling data we have to date is 

12 inconclusive. We have to conduct additional investigations 

13 determine w~ether that pote~tial actually exists. 

14 Greenfield Creek has been used in the past for 

15 fishing and crabbing. It remains to be seen how much it's 

16 going to be used in the near future, how much it's curreptly 

17 being used. That's one of _the things we're trying to get 

18 feedback from the public about, particularly residents living 

19 near the site. Again, wetlands could be affected. And then 

20 beyond Greenfield Creek is the Cape Fear River, and there's 

21 potential, again, for sensitive environments such as wetlands, 

22 rare species, and the fishing industry be affected by the 

23 site, although again we don't know to what extent that 

24 potential could be realized. 

25 The secondary concern is the ground water pathway of 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
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1 the site. This is because there has been no apparent impact p6:20:30 

2 on the drinking water supplies by the site. And, 06:20:32 

3 because there's a potential concern about migration of ground 06:20:40 

4 water contaminates to surface water by discharge. Currently p6:20:46 

5 we've determined there are two water-bearing sand layers which b6:20:54 

6 lie beneath the site. These are each about 10 to 15 feet b6:20:58 

7 thick. They are underlain by a bedrock aquifer. But ground 06:20:58 

8 water in the sand aquifers is also affected by the Cape Fear P6:21:o4 

9 River tides. Cape Fear River is a tidal estuary, and as the p6:21:08 

10 -water rises in the waterway, then the ground water _within the 06:21:14 

11 sand layer shifts. .06:21:18 

12 · Now, east of the site we're not that concerned about 06:21:20 

ground water, because we believe it;s· an·area of higher p6:21:24 

14 · elevation, and we expect that ground water east of the site p6:21:28 

15 will flow toward the site of Cape Fear River and Greenfield b6:21:32 

16 Creek. So we don't believe there's a potential ·of subsurface 06:21:36 

17 contamination surroUnding the community as a result of the 06:21:40 

18 site. p6:21:42 

19 What we know about ground water contamination is p6:21:44 

20 that a liquid creosote product has accumulated at the base and 06:21:50 

21 the upper sand aquifer at approximately 10 to 15 feet beneath 06:21:50 

22 the former production and covered ditch areas of the site. p6:21:56 

23 That's in the east central portion of the site. We also know p6:21:58 

24 

25 

that some residual creosote is present in soils beneath b6:22:02 

beneath former above ground storage tang areas that are close b6:22:08 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
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1 to the water front. There doesn't appear to be as much 

2 product in this area in residual creosote soils. And we know 

3 that ground water in both the sand aquifers contains dissolved 

4 creosote compounds. 

5 What are the effects of this? Well, we don't know 

6 of any drinking water wells near the site except for one 

7 artisan spring at Greenfield Lake, which is up gradient of 

8 site and not much of an effect on it. Wilmington's municipal 

9 water comes from the Cape Fear River at Riegelwood, 

10 ·approximately 20 miles upstream. And there -- as I said, 

11 there's a slight potential for ground water seepage to 

12 transport contaminates to the drainage ditch at Greenfield.· 

13 Creek from the Cape Fear River. . . . 

14 On the site there is a certain amount of soil 

15 exposur.e hazard. Soil contamination on the site exceeds 

16 limits that were set by the EPA for human exposure in either 

17 industrial settings or residential settings. And also the 

18 contaminate levels in the soils exceed the State remediation 

19 goals for soil. Exposure to contaminated soil or sediment can 

20 occur only at the site property in the proper boundaries, or 

21 downstream of the site in the bed of the creek. Off site 

22 residents don't have to be concerned about exposure. 

23 Contaminant concentrations in the on-site soils are 

24 

25 

generally parts per million. The dioxin and arsenic residues 

that are on the site are not-volatile, and we don't believe 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
(910) 343-8733 (888) 343-8765 

:22:40 

:23:08 

:23:30 

:23:48 

:23:52 



13 

1 they present an air pollution hazard. Creosote in undisturbed 

2 soil at the site is not concentrated enough to produce 

3 measurable amounts of air pollution. Again, this is in the 

4 low parts per million range. 

5 The site is vegetated, so we don't have to worry 

6 presently about wind-blown dust transporting contaminates off 

7 the site to other areas. And there is the potential during 

8 future construction or excavation that workers working on the 

9 site could be exposed to the site contaminants, so probably 

10 ·would require safety monitoring in the event of construction 

11 activities. 

12 So in summary, contaminates present at the site are 

13 wood-treating chemicals and their byproducts are creosote, 

14 arsenic, and dioxins. These substances have been found in 

15 soil and groundwater at the site, and they've also migrated 

16 drainage pathways leading from the site. Although, the -

·17 presence of certain chemicals such as dioxins hasn't been 

18 determined yet. It's only limited sampling at the.site; and 

19 we don't know to what extent the dioxin contaminations 

20 occurred elsewhere. 

21 Important point, again, is people located off the 

22 site are not at risk for exposure to site contaminants by way 

23 of ground water, soil, or air. Potential concerns are that 

24 people working or trespassing on the site could be exposed to. 

25 site contaminates by contacting or swallowing soil accidently. 
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This hazard would be increased during future site development 

for on-site workers. We're concerned about the contamination 

of Greenfield Creek sediments, which may potentially pose a 

health hazard for people who regularly consume fish or other 

animals from the lower creek. 

No, again, I emphasize. We don't actually know 

the fish are affected by the contaminates that are present at 

the site. There is no contaminates present in the water 

column itself. And, again, I emphasize that Greenfield Lake 

±s a popular recreational area is not affected by this site. 

So in conclusion, we need to address contamination 

at the Southern Wood Piedmont site. We need to take 

appropriate action to protect human health, and the 

environment. The State of North Carolina has an active 

interest both addressing the site's potential chemical hazards 

and returning the site to productive use. 

MS. DEROSA: Thank you, Stuart. Before we go on, I 

wanted to -- some of you may have some questions of stuart 

about the specifics about the site, and any environmental 

concerns, the operation history. And if you would just, 

please, hold those questions until after all the 

presentations, we should have plenty of time to address them. 

We do want to hear your questions and comments, so please 

stick around for that, and we'll try to go through the rest of 

this as quickly as_ possible._ 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
(910) 343-8733 (888) 343-8765 

:25:52 

:26:02 

:26:.06 



• • 15 

1 In additional to talking about the environmental 06:27:12 

2 concerns of the site, the.second purpose for the meeting 06:27:14 

3 tonight is to determine whether the community supports our p6:27:18 

4 proposal to have a State managed investigation of clean up of p6:27:20 

5 the site under our state authorities, rather than having that 06:27:26 

6 done under the Federal Superfund Program. And this is, as I 06:27:28 

7 mentioned earlier, is known as State Deferral. But before EPA p6:27:32 

8 can defer the site to the State, the State must show that the p6:27:36 

9 community supports or accepts the deferral. And so if the 06:27:40 

10 ·community has any significant unresolvable objections to the 06:27:42 

11 deferral, then EPA would not permit the deferral to go p6:27:46 

12 ·forward. So, the purpose of the meeting here tonight is also 06:27:52 

to hear any concerns or objections to the deferral, and I want 06:27:56 

14 to try. to explain the process, so you will know whether or not p6:27:58 

15 you think it's a good idea. p6:28:02 

16 If the EPA is to oversee the clean up, the site 06:28:06 

17 would first have to be put -- basically identified as a OG:28:10 

18 national priority for clean up, and be put on a list called 06:28:14 

19 the National Priorities List. Then once the site is on the p6:28:20 

20 list, EPA could thEm proceed with any further investigation of 06:28:22 

21 

22 

23 

24 

25 

clean up of the site. Currently we estimate it would take 06:28:26 

about 12 months from tonight to get the site listed on the p6:28:30 

National Priorities List. p6:28:34 

And alternatively we're proposing the State Deferral b6:28:36 

option, in which case the Sta~e would oversee the work, and 
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1 the site would not have to be put onto the list. :28:42 

2 What I want to discuss with the second half of the 

3 program, then, are first to explain the Federal Superfund 

4 process, then explain the State Deferral process, compare the 

5 two processes, and discuss benefits as we see them of 

6 deferral, and then open the floor up to questions. So with 

7 that, I would like to introduce Luis Flores with the u.s. EPA, 

8 Remedial Project Manager, and he'll talk about the Federal· 

9 Superfund. 

10 MR. FLORES: All right; Thanks, Pat. I was asked 

11 by Pat and Stuart to present a brief overview of the 

12 process. Well, the Superfund process, as I tried to summarize :29:38 

13 it there, is actually a little bit more complicated than that, 

14 but in gene~al that's basically what the Superfund law tell us 

15 to do. So for this presentation, I basically have .divided 

16 whole Superfund program in eight important milestones. -So 

17 those milestones are the ones showing in the boxes in the 

18 center of the overhead. 

19 You see the first one is basically the site. 

20 discovery. You know, know where the site is and know that 

21 there are potential for contaminates to be present on site. 

22 After the site is discovered, there's actually three 

23 intermediate steps, which we have already done on this site, 

24 which is the preliminary assessment site inspection 

25 prioritization, and the expanded site inspection, which is 
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1 conducted in most sites to collect data graphs for the ESI. 06:31:12 

2 So the purpose of conducting these intermediate p6:31:24 

3 steps is to collect site data to determine the priority for p6:31:26 

4 clean up of the site in relation with other sites around the 06:31:32 

5 nation. So the way the priority for clean up of the site is p6:31:34 

6 calculated is using the what is called the hazard ranking b6:31:42 

7 system, or HRS, which is a group of mathematical formulas in 06:31:46 

8 where all of the data collected during· the investigations are P6:31:S2 

9 plugged into these formulas, and at the end we end with a p6:31:S8 

10 number that is called the site score. If the site score is 06:32:00 

11 more than 28. 5, then the. site qualifies to be included in the 06:32:06 

12 National· Priorities List, which is the list that Pat 

13 mentioned. It's basically a list that includes all sites in b6:32:14 

14 the nation that their final store is above 28.5. And this 06:32:22 

15 28.5 is kind of· a magic number, but that's the number that the 06:32:26 

16 Superfund law tells us to use. p6:32:34 

17 So, basically, at this point in this specific site 06:32:38 

18 we are in between Box 1 and Box 2. So as Pat mentioned we 06:32:42 

19 have two alternatives. If, we go through the Federal p6:32:SO 

20 Superfund process that is shown in that overhead, and in that 06:32:54 

21 case we will have to prepare a ranking package, which will be 06:33:oo 

22 Box No. 2 to propose the site to be included in this National 06:33:06 

23 Priori ties List. p6:33:14 

24 Pat mentioned that it probably will take around 11 p6:33:14 

25 to 12 months, basic~lly, a ye~r to have the site final with 
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the FDL. After that happens, the EPA will conduct the 

remedial investigation, which basically will be collect 

samples to determine the extent of the contamination at the 

site, and that is Box No. 3. 

At the end of that a report will be prepared, which 

is the remedial investigation report, which we're going to 

to prepare a feasibility study, which is Box No. 4. This 

feasibility study is basically a study that weighs the 

different potential alternatives .that can be used to address 
' • ' • • ' •:- I .-. ~ a I '·' • · ';, ,.1 

·the contcn.nination at the site and cleaning ~t up. 
.. -· 

So after the feasibility study is reported, there's 

another intermediate steps in between. Box_ 4 and 5, where EPA 

will issue ~~~t- -~e call a prop,os~d ~la,n._ T:hat p.roposed._ pl~ 

has the -- or presents to the public EPA's preferred . 
. _ . ..... . . . . . . . . ~ :· . - . . ; . . '. . . . - .... 

alternative for clean up. So basically includes their 
.• 

recommendation that EPA is proposing to clean up the si~e, 

it will go to all of the people that are interested on the 

site. We will mail that to them. 

And at that point we'll start a public comment 

period where usually for 30 days where people will submit 

comments on the proposed alternative that EPA is proposing. 

It can also be extended if the public needs more time for 

another 30 days, so it will be like 60 days. 

After that, after we have addressed all of the 

questions and comments that we received during the public 
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1 comment period, we will prepare what we call the record of 

2 decision, which is the document that documents the alternative 

3 that we are selecting to clean up the site. :35:32 

4 After we have the record of the decision documenting 

5 what alternative is, we will have to design that alternative, 

6 and that usually takes like another year to design the 

7 alternative before we can implement the alternative on Box No. :35:52 

8 8, which will be basically the actual clean up. 

9 And as I said-in the beginning, it's kind of 

10 ·simplified -- or that overhead simplifies the whole Superfund 

11 process. And you're probably wondering why those other three 

12 

13 

boxes that are there, the one that says removals. Well, it's 

part of the things"that we have to do throughout the whole 

14 process that makes it not that simple. Removal basically 

15 stands for, you know, at any time during the investigation. 

16 For example, if we find out that a removal action is neened, 

17 the EPA will move to the site, and you know, excavate the soil 

18 or whatever, if it's warranted. Not that that's the case 

19 here, I don't believe, but it's just in general. 

20 Also, the box that says enforcement, that basically 

21 is -- we will have to be conducting some enforcement actions 

22 throughout the whole process also to determine who is actually 

23 going to clean up the site, who is going to pay for the clean 

24 up, and how that's going to be done. So basically, that's 

25 where all of the attorneys come in place, on board, and so, I 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
(910) 343-8733 (888) 343-8765 

:36:20 

:36:34 

:37:02 



(_:: .. ;: 
~,~-

·-·· 

20 

1 said makes the whole process a little bit more difficult. 

2 we also have to do community relations that we will -- we 

3 always do to maintain or keep all of the community informed 

4 all of the activities that we are doing. 

5 So, basically-in summary, that's the Federal 

6 Superfund process, and I think that will -- we will take 

7 questions at the end. 

8 MS. DEROSA: Thanks, Luis. 

9 Next I would like to take a few minutes to talk 

10 Qbout the State Deferral process. And first I want to give a 

11 little bit more in depth definition of State Deferral. · State 

12 Deferral is a program -- a program by which EPA can defer 

13 listing a site on the National-Priorities List while the State 

14 oversees, and manages the remedial investigation, and clean up 

15 of the site. 

16 Oops, sorry. Hit my mouse button by mistake. 

17 While the clean up is .conducted by the responsible 

18 parties at the site, those are the parties that are 

19 responsible for the contamination at the site. 

20 And this is a fairly new program for us. In 1995 

21 EPA first published their guidance on the deferral program, 

22 how a program like this could be set.up. In 1997 the State 

23 EPA agreed that the states had the authority and-technical 

24 

25 

expertise and the resources to oversee site clean ups and 

establish the process of doing this. This process is set out 
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in a legal document, which rs known as the Memorandum of 06:39:32 

Agreement or MOA, and this document, if you're interested in p6:39:36 

looking at it, is available in the repository here at the P6:39:38 

library. 06:39:42 

The first step in the process -- oh, I did want to 06:39:44 

mention. We do have another site that we are working on under p6:39:46 

our State Deferral program if anyone is interested. It' 5 the b6:39:52 

SBM Proctor Silex site in Southern Pines. So if you wanted to 06:39:58 

·talk to some of the community in Southern Pines about that· p6:40:00 

~ite, I can pass that information onto you as far as the P6:4o:o4 

contact people's names. 06:40:06 

The -first step in the deferral. process is signing of p6:40:10 

an Administrative Order on Consent/'i: ~d this· is ~a legal . 

docllinent between the·· State and the. responsible par.t.i'e~,. i~ 

thi·s case, Southern Wood Piedmont, in which the responsible 

parties agree to conduct and pay for the inve~tigation and 

· P6: 4o: 12 

06:40:18 

06:40:20 

06:40:24 

clean up of the site· as needed. And this document is -- has P6:40:26 

been signed by Southern Wood Pl.edmont. It won't be signed by 06:40:32 

the state until we have taken comments from ·the community for 06:40:36 

30 days, and this order is available for your review here at p6:40:40 

the library as well, if you would like to take a look at it. b6:40:42 

After the Administration Order on Consent is 06:40:50 

finalized, and assuming that the EPA grants the deferral to 06:40:52 

us, then the next step would be submittal of a remedial p6:40:56 

investigation report. And this report in this case, Southern p6:41:oo 
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1 Wood Piedmont and EPA and the State have conducted a 

2 significant amount of work at the site already. So the first 

3 report that we will receive from Southern Wood will summarize 

4 all of the work that is being conducted at the site so far. 

5 And these findings will be due to us 30 days after the AOC is 

6 finalized. And this report will basically summarize, based on 

7 the information that's been gathered so far, what is known to 

8 be the extent of contamination at the site. And then the 

9 State and EPA will review the document. The document will be 

10 ·revised accordingly.as the State and EPA submit comments on 

11 the document to Southern Wood. 

12 The next step would be submittal of a supplemental 

13 investigation work plan, and thi~ would only be case if 

14 additional sampling is needed at the site. If we think 

15 additional sampling is needed, then Southern Wood Piedmont 

16 their consultants will develop a work plan to address any data 

17 gaps that we have identified in the work that's been done so 

18 far. And this work plan would basically include things like 

19 additional sampling plan, if there needs to be a well.survey 

20 done, if there has not been a complete identification of 

21 wetlands, any other wo·rk that needs to be done at the site. 

22 Again, this will be submitted to EPA, and the State for 

23 review, and the company will revise the work plan as we see 

24 fit 0 

25 The next step, once they've got the work plan 
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1 finalized, will be to actually conduct the work study out and p6:42:44 

2 the work plan. And this will be the supplemental remedial 06:42:_48 

3 investigation. And again, this is conducted by the 06:42:52 

4 responsible parties. The State will be overseeing the field p6:42:56 

5 work conducted at the site, and the results of the work will P6:42:58 

6 be put together into a report known as the Supplemental 06:43:04 

7 Remedial Investigation report, which will be sent to EPA and 06:43:08 

8 the State for review. And then this report, in addition to 06:43:14 

9 the initial report that was submitted, should give a complete P6:43:18 

10 

11 

12 

13 

~icture of any contamination concerns that are at the site. 

The next step in the process after the report is 

completed and the extent of contamination· is known, is the 

proposed remedial action plan,·which is prepared by the 

p6:43:20 

b6:43:28 

06:43:34 

06:43:40 

14 responsible parties, and this plan describes the alternatives P6:43:42 

15 for cleaning up the site to meet the preliminary clean up b6:43:48 

16 goals that are established by the State. And if you' 11 Took 06:43:52 

17 at Luis's slide, this step is analogous to what the EPA calls 06:43:56 

18 a feasibility study. 06:44:oo 

19 In addition to looking at all of the options for p6:44:02 

20 cleaning up the site, the responsible parties will propose a p6:44:06 

21 preferred remedy they see as the best alternative to address 06:44:10 

22 the contamination at the site, and also include a preliminary 06:44:14 

23 design for that remedy. And that proposed plan will then be 06:44:20 

24 reviewed by the State, and the EPA will be copied, and they' 11 p6:44:24 

25 submit comments on that as we~l. 
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However, before a ·remedy is selected, the State will 

hold another public meeting, and there will be another 30-day 

comment period on the proposed plan, at which point we would 

welcome comments from the community on the proposed remedy 

that the company has indicated as a preferred remedy, and the 

State, EPA believes also to be the preferred remedy. And we 

will address any of the comments that we receive during the 

public comment period, and revise the remedial action plan 

the deferred plan as needed based on the comments that we 

receive. 

The next step would be to finalize the remedial 

design for the selected remedy, and then finally to begin the 

remedial action of the clean up. 

This slide is just to show the comparison.between 

the State Deferral and the Federal Superfund programs, and 

they are really very analogous programs. This is just tQ 

of point that out. In both cases the Governmental Agency or 

the State, or EPA enters into an agreement with responsible 

parties known as the Administrative Order of Consent, _and then 

the next step is the remedial investigation phase in which --

there's a slight difference here in that in the State's case 

we call it an RI, a supplemental remedial investigation. And 

in the case of the federal program, they submit they're 

remedial investigation, and feasibility study looking at the 

options for clean up at the same time. 
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1 Our remedial action plan, which is the next step, :46:14 

2 would include that feasibility stage. And then the 

3 fifth steps are really very similar in that there's a public 

4 comment period on the proposed remedy, and the remedy is then 

5 selected. And then the last step being that there's a :46:32 

6 remedial design phase, and there's beginning of the remedial 

7 action on clean up at the site. 

8 This is a time line just kind of giving you an idea 

9 of how long this all takes from tonight till the time that :46:44 

10 ·remedial action gets started. In the case of the State :46:50 

11 Deferral program, we estimate it would be about 31 months :46:52 

12 today that the clean up would actually get started. And this 
.. 

13 is just to show a comparison between the two options for 

14 address.ing the site. These are our best estimates. Sometimes :47:08 

15 things take longer, sometimes things take shorter, but these 

16 are just kind of estimates •. For the deferral program, we 

17 estimate, as I just indicated, 31 months from tonight starting 

18 remedial action. 

19 If the site has to be first listed on the National 

20 Priorities List, and then go through the Federal Superfund 

21 process, we estimate it would take about 47 months before the 

22 remedial action could get started. 

23 What are the similarities between the two programs? 

24 Well, we just talked about the processes being very similar. 

25 Both processes maintain the polluter pays concept in that the 
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parties responsible for the·contamination would then have to 

pay for addressing the investigation and clean up of the site. 

The State clean up levels at the State Deferral site :48:00 

must be at least as protective as those that would be imposed 

if EPA was managing the clean up, and I want to stress that. 

This clean would not be in any way less protective or less 

stringent if it was managed by the State. 

And lastly, there's a community involvement 

requirement in both cases, in EPA's case and the State's case, 

~ith the additional requirement for State Deferral of this 

initial meeting with the public, and ascertaining whether 

there's any oppbsition to the Deferral. 

What will the State do to ensure that we have 

community acceptance of Deferral? Well, we've already 

established the information repository here at the library. 

We've mailed out a fact sheet to over 1,200 residents an9 

community_ people within a quarter of a mile of the site. And 

:48:12 

:48:28 

if you are not already on our mailing list, and you wish to :49:04 

be, if you would please indicate on that attendance list that· :49:06 

we·can make sure you are on there now. We put an ad in the 

Wilmington Star announcing the meeting. Hopefully, some 

people saw that. We're conducting the public meeting tonight, 

of course, and tomorrow we are also having a public 

availability session at the Nesbitt Court Apartments, which 

are very near by the site. W.e understand there's a lot of 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
(910) 343-8733 (888) 343-8765 

:49:24 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

:•.:-· .. 13 ,,._ -·· ,_ ... :-. ...__.... 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 ·--

residents there who couldn'f make it to the meeting tonight, 

and we agreed to meet with them just to be there to answer 

questions, and provide them with the handouts we have here 

tonight in case they have any concerns. 

And hopefully, what we're doing now is trying to 

explain the differences between the State and EPA response 

27 

processes. We have established a 30-day public comment period 

on the Deferral, which starts tonight, and also a. 30-day 

comment period on the Administrative Order and Consent, which 

~s available here at the repository for your review. We will 

then respond to the comm~nts that we receive, and provide 

documentation to the EPA indicating whether or not we have 

community acceptance of the Deferral. 

What we'll continue to do· is we'll maintain the 

information repository throughout the entire process until the 

site work is complete. We will continue to provide direct 

information and assistance to the community as needed, and we 

would like your input on that. If there is some other way 

that we can communicate with people, and make sure people are 

informed, or solicit information from the community, if you 

have any suggestions, we would like to hear that. 

We will continue to provide fact sheets, public 

notice, public meetings, an opportunity for comment before the 

draft, remedial action plan is finalized. Certainly before 

the remedy is selected, we want to make sure that we've heard 
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everybody's concerns, everyone has chance to look at the 

proposals, and give us some feedback on the proposed remedy. 

Again, please let us know what you think, and if 

there is some other way that we can better involve the 

community, we would like to do that. Some of the differences 

between the Deferral and the Federal Superfund process. They 

are done through different authorities. One is done through 

the State Inactive Hazardous Sites Response an act authority, 

and the other one i_s done under . the Superfund Law which is ". ~ ~ : =~ ..... ' ,. . '·.... .i '.: ..... -·· . ·.• . - ... ' ..... -· . ' . ·• . • • . ., ~-~ 

~ERCLA or Comprehensive Environmental Response Compensation 
·, • • ' ••• ~ • • ... • • • .... - J 

Liability~ct, CERCLA as _amended by SARA, Superfund Amendment~ 

and.Reauthorization Act of 1986. And just those are federal 

statutes as opposed to state, statutes. .· 
. -• ... .... .. .. .... .. ... .. .. · 

Under the deferral situation, the State would be the 
.. - .. . ·:: ~-"' .: . ., 

-
lead ag~~cy ~ the Norti; _Carolina Department ~f Env:_iro~ent L 

Natural Resources, and the U.S. EPA would still be .. invol:ved in 

the: process. They' 11 be monitoring __ the ~tate activities~-· 

They'll be receiving copies of documents and proyiding . 

comments. We also will be providing them with quarterly 

reports as to the progress at the site. 

In the other case the federal Superfund process, EPA 

leads and the state acts in the support role. Will the site 

be listed on th~ NPL? Under the state option it will not be 

listed on the NPA. Under the federal option it would be 

listed on the NPL. However,-if at any time during the 
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deferral process the responsible party becomes uncooperative, 

or if for some reason EPA is not satisfied with the way 

they're managing the project, the EPA can terminate the 

deferral, or the State can request the deferral be terminated. :53:10 

In which case, the option still exists for EPA·to proceed with 

listing the site on the National Priorities List, and working 

on cleaning up the site under the Federal Superfund process. 

So that always remains as a fall back position if for some 

reason the Deferral does not work out, or there's -- the 

·responsible parties become uncooperative. 

The oversight. Under the State Deferral program a 

state staff will directly oversee the work conducted at the 

site. Under the Federal Superfund program that's usually done 

by EPA and their contractors. This is a fairly significant 

difference. Under the Federal Superfund program, if a site is 

listed on the National Priorities List, there is something 

known as a technical assistance grant which is available to 

communities from EPA. Could be up to $50,000, and this is 

awarded to communities so that they can hire environmental 

consultants to assist them in interpreting technical data 

about the site. In the case of State Deferral this is not 

available. We do not have any state funds appropriated to 

give to the community for this purpose. 

What we hope to do is by virtue of the fact that we 

are much closer to·Wilmington~ we're in Raleigh, it's a little 
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1 closer than Atlanta, and we're going to be at the site quite a 

2 bit, we would like to make ourselves as available as possible 

3 to meet with the community, and to sit down, and go over the 

4 technical data, basically volunteer our services as much as 

5 possible, but unfortunately we can't fund hiring a technical 

6 consultant. There are other programs available. We have some 

7 information about other programs like the TOSS program 

8 also available through EPA that may be an avenue for 

9 supporting this type of activity. 

10 Time frame to begin clean up, again, we estimate 31 

11 months to start under the deferral option and 47 months to 

12 start .under the EPA option. And this just summarizes what I 

·13 just went through, comparing the programs, and showing the 

14 differ~nces between the two programs. 

15 What we see .as the benefits of State Deferral. 

16 Well, I think the first one is that we can -- the clean U.P of 

17 the site could by initiated more quickly. The quicker we can 

18 get to cleaning up the site, addressing any of the problems at 

19 the site, to work quickly, the contaminates at the site could 

20 be contained if there's any migration, and the more quickly 

21 the site can be redeveloped and put back into productive 

22 reuse. 

23 Second, as I mentioned, the State staff is closer to 

24 the site, so we can be out at the site more often than EPA 

25 can. If they were working on. site just by virtue of the fact 
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that we're located a lot closer to the site, we can be more 

responsive. If we get a call from a citizen saying something 

is going on out there, you guys need to come out and check it 

out, and we can get out there pretty quickly, and we can be 

more available to the public just to meet with them, and 

answer questions, and you can phone us up, and we're pretty 

close by. 

And lastly, we reduce oversight cost because we're 

using state staff. It's -- we're eliminating the middle man. 

"In the EPA's case they often use their own staff, plus 

oversight contractors, which because they are so far from the 

site, they need to h~ve additional eyes and ears at the site. 

In our case we are located more closely. We don't have to 

hire·contractors, and we can eliminate that additional· 

oversight cost. 

Just wanted to close by saying that if you have any 

comments that you would like to submit on the proposed 

referral or on the AOC, you can raise those issues verbally 

tonight, or you can provide us with written comments. ·We've 

got a box for comments in the back. There's a sheet on the 

back of the handouts, if you want to jot something down. 

And also you can send written comments to stuart. 

His address is up here in the handout, you can fax them to 

him, and also send them by e-mail. 

And lastly if you have some other questions that are 
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not specifically a comment on the De~erral or the AOC, ask 

Stuart. He's the State Project Manager for.the site. This 

his phone number, and just to be fair, I didn't want to put 

just his number and not mine. But as an alternate, if he's 

not available, you can give me a call as well, and I'll make 

sure that your questions get answered. So with that, 

the presentations, and open the floor for questions. Thank 

you all for being so patient. Any questions? 

UNIDENTIFIED SPEAKER: What about that employees 

"that were working at the site? Has anything been down 

at that situation, wheth~r or not they were impacted. 

32 

MS. DEROSA: Nothing has been done so far. If -- I 

guess, if there is some information on employees and things 

like that, you think maybe some concern to past e~ployees, I 

mean, we can pass, like we have a Division ~f Occupational 

(inaudible) with the State, and if there's some concern~out 

some disease cluster or something that we might have some 

information on, we can pass that information on to ~hem, and 

see if they can take a look at it. 

Again, what we're trying to assess here is not so 

much occupational exposure. That's people who are exposed as 

part of their jobs are out of the realm of Superfund, but we 

could refer you to some people in the State, if you are 

interested in that. 

:58:04 

:58:24 

:59:00 

:59:18 

:00:04 

UNIDENTIFIED SPEAKER: It seems that over the years, :00:12 
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1 according to the fact sheet,·· more -- it's discovered more and 

2 more toxins. They started out they didn't really find 

3 anything, and then over the years they found more and more. :00:20 

4 Is that because of the technology became -- :00:22 

5 MS. DEROSA: Well, Stuart might by able to answer 

6 that better. :00:30 

7 MR. PARKER: Yeah. I think that's more of the :00:32 

8 result of the location of samplings that took place. 

9 Initially, there wasn't very detailed groundwater information. :00:38 

10 Now the site has had several dozen monitoring wells installed :oo:42 

11 in it, and so we know about more about the groundwater :00:46 

12 contamination. As far as·the soil contamination, a similar :00:48 

13 situation. The contractors that have worked in the past on :00:52 

14 the site may initially have taken only a dozen or so samples, :00:58 

15 and on subsequent passes have taken several dozen samples. :01:00 

16 have a pretty good idea now we have pretty good sampling- :01:04 

17 coverage on site. We just need to -- we may :01:08 

18 need to sample some additional compounds, but I don't think :01:12 

19 that this we don't really see any indication of a spread 

20 over time of contamination. It's more an artifact of places :01:20 

21 we've gone to look for contamination. :01:24 

22 For example, the sampling of sediments in Greenfield :01:26 

23 Creek is a relatively recent occurrence. It wasn't initially 

24 

25 

addressed back during the early 90's. At that time a lot of :01:34 

.. 
the sampling centered around whether the landfarming operation :01:38 
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1 on the site was having an effect on the contamination 

2 there. I hope that answers the question. 

3 UNIDENTIFIED SPEAKER: So, it's not going to get 

4 worse. It's just going to stay like it is until the 31 months 

5 pass, and you begin to get rid of it? 

6 MR. PARKER: Well, there's certainly the potential· 

7 for the contamination to spread, but as far as the imminent 

8 hazard of that occurring, we don't think there's any hazard. 

9 As I said, if we started digging up large amounts of soil at 

10 ·the.site, that might allow some contaminates to volatilize, 

11 and expo~ure to workers. 

12 If we knew that there.was lot of fishing going on 

13 on the Greenfield Creek, we'd certainly want future sampling 

14 to determine whether there actually is contamination, or . 

15 whether the fish are actually being affected by that, and 

16 whether that presents a hazard. The same would betrue _.i.n 

17 Cape Fear River. We want to propose additional sampling in 

18 the Cape Fear River bed to determine if there actually has 

19 been contamination, but it would be pretty much the same 

20 situation if we did that with the State or EPA. There would 

:01:42 

:01:46 

:01:48 

:01:54 

:01:58 

:01:58 

:02:04 

:02:12 

:02:14 

:02:18 

:02:24 

:02:28 

:02:30 

:02:32 

:02:42 

21 still be, I wouldn't say delay, but there would be an interval :02:46 

22 time during the regulatory process before additional sampling 

23 occurred. :03:00 

24 UNIDENTIFIED SPEAKER: One more question. :03:04 

25 MR. FLORES: Yeah. _ I think that probably the reason :03:06 
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what appears that more contamination has been discovered as :03:08 

the years pass has to do with the scope of the investigations. :03:12 

Like in the early years when we first go over there after the 

site is discovered, only a few samples are collected, and 

is a big area. So, it's enough that we find one that one 

sample that is contaminated, so that we decide to move to the 

next step. And then on the next step, the scope of the 

investigation actualiy increases so more samples are 

collected. And I guess.in this site the third step was 

"basically the expanded site inspection. And on that one, a 

:03:22 

:03:26 

:03:32 

:03:36 

:03:38 

:03:42 

:03:46 

lot more samples· were· collected, so areas that were not :03:52 

covered originally were sampled. :03:56 

·. · ··And ·then ri6w either if it goes to the Sfate or to :03:58 

l • ' 

EPA,- the remedial ·investigation in Box No. 3 will -- similar :04:02 

to what the state will do, they will ·cover whatever gaps are :04:10 

not covered in the previous investigation, but I guess.tfiat it :04:16 

probably will be safe to say that the containinatiOI1. has been :04:20 

there·all of the time. It's just· that we-- the first thing :04:24 

we do is try to identify that is there, and then determine the :04:28 

extent, but I don't think it's really increasing. There's 

no -- :04:36 

MR. PARKER: This isn't a site that would be 

characterized as an emergency in nature. If it was, then an 

earlier action, removal type action, or emergency action by 

the EPA would take·place. An-example of a site like that 
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would be if we had -- if we knew that a community well was :04:52 

contaminated with creosote as a result of the site, or if we :04:52 

had a documented instance of fish kill, or something of an :04:54 

unknown origin occurring here at the site, that sort of thing. :05:oo 

UNIDENTIFIED PERSON: One more question. According :05:10 

to the fact sheet, once again, if there'S the State Deferral :05:10 

the Southern Wood Piedmont Company has signed a draft asking, 

binding them to a schedule for investigation and clean up of 

their Wilmington site. So the company that caused all this :05:22 

·~ould be the one that would be overseeing the removal? :05:26 

MR. PARKER: The State would be overseeing the :05:32 

activities. We would have to review all of their proposed :05:32 

activities. We would have to make ~ure that tl).ey met the EPA 

and State requirements. Does. that answer the question? :05:38 

The operators-- the_people operating the site :05:46 

actually doing the process, that's the responsible party_in :05:46 

this case identified as Southern Wood Piedmont, but they would 

it wouldn't be a matter of the fox guarding the hen house, 

if that's what you're talking about. We're in a neutral :05:56 

position. Our state agency is a neutral position where we :06:00 

would be overseeing and approving the activities that occur. :06:04 

UNIDENTIFIED PERSON: But that they would be the :06:10 

company that would be -- they_ wouldn't just be responsible 

financially. They would be the ones overseeing the removal of :06:14 

the contaminates .. 
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MS. DEROSA: They.would be doing the sampling. :06:18 

Actually their consultants who would be doing the sampling, :06:20 

and hiring people to do whatever clean-up activities are done. :06:24 

Our role is to oversee it. 

MR. PARKER: Regulatory. :06:32 

MS. DEROSA: In other words, every step of the :06:34 

process has to be approved before they can continue onto the :06:36 

next step. 

MR. FLORES: And that is similar to the federal :06:40 

"process. We first give what we call the PRP to the :06:44 

responsible party the opportunity to do the work with EPA and :06:50 

the State overseeing what they are doing. If we cannot work :06:56. 

something out with them, ·then EPA will do it. In this case 

just like we would do, the State has given the opportunity to :07:06 

the PRP's to do the work, and they have agreed by signing this :07:12 

AOC, so they will do it. They will pay for the cost, ana 

the State and EPA's role will be overseeing what they are 

doing, and reviewing all of the documents and everything. So 

in that aspect, it's similar to what we will do as in the 

federal process or what the Deferral will do. The difference 

is that the State in this case is the one having the lead, and 

the EPA is in a supportive role. 

UNIDENTIFIED PERSON: I just want to comment that 

that may always have been the way it's done, but it just 

doesn't seem like a rea~ gooa idea to me. 
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1 MS. DEROSA: I think the idea -- well, it's two :08:00 

2 things. The first thing is, I think, the EPA and the Congress :08:04 

3 wanted to see the people who are responsible for doing the :08:10 

4 contamination actually pay for doing the clean up, and so in 

5 other words to give them that opportunity to do that. And 

6 that's usually the first shot. Otherwise 

7 UNIDENTIFIED PERSON: I think they should be :08:30 

8 responsible financially. I just don't know if they should be :08:30 

9 the ones overseeing the -- :08:34 

10 

11 MR. FLORES: It's like we will be overseeing. Like, 

12 for example, they have to submit a plan with their locations :08:42 

13 where they're going to be collecting the samples, for example, :08:44 

14 and we have to approve that. :08:48 So it's not that they can 
.• . . . ... 

15 collect samples whenever they feel that there's nothing there. :08:52 

16 So, we have to approve that, and then while they're 

17 the samples, either the State or EPA will be there, and 

18 looking at the handling of the samples is done properly, and 

19 then it will go to a lab that is supposed to be fine. But in 

20 general seems like I see what you're saying, but --

21 MR. PARKER: You're saying that you feel there's a 

22 conflict of interest in allowing --

23 

24 

25 

UNIDENTIFIED PERSON: Yes, that's what I'm saying. 

MR. PARKER: Allowing a contractor for the 

responsible party to do the actual sampling, that's your 
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concern. Is that what you're saying? 

UNIDENTIFIED PERSON: Yes. It seems like a conflict 

of interest. 

MS. DEROSA: Alternatively what happens is that if 

you can't get the responsible parties doesn't do the work, 

and a government agency has to pay for it, in the case of 

State, we probabiy, you know, wouldn't be able to do that, 

if it was an NPL site, the EPA used Superfund to do it spends 

· their money, then they have to go to court, and recover their 

·cost, and it takes years to get that money back. 

And so, it's -- and plus then they can try -- they 

can -- they have to sue for their damages. They can try to 

collect damages from the responsible party. 

MR. PARKER: · But litigation cost are a major 

contributor to cost. 

:09:32 

:09:38 

:09:40 

:09:52 

:09:58 

:10:02 

:10:04 

:10:10 

:10:14 

:10:18 

:10:22 

MS. DEROSA: So to avoid that and to avoid usizl"g the :10:24 

Government's money to begin with, this was the way Congress :10:24 

set up the federal process. 

MR. PARKER: If you're concerned about potential 

problems with the authenticity of the sampling, we've :10:32 

established through. multiple means that there is contamination :10:36 

of the site. And obviously if it suddenly disappeared over 

night we would be very suspicious. And we, of course, have 

the option of taking split samples from the contractors, and 

sending them to our state laboratory to determine whether 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
(910) 343-8733 (888) 343-8765 

:10:40 

:10:44 



40. 

there is a discrepancy in the information they're giving us. 

So it's not likely that anyone is going to be able to fake 

information. Any contractor that did that would be :11:02 

potentially slitting their own throat by doing so. :11:08 

UNIDENTIFIED PERSON: I'm not saying it would 

happen. I'm just curious. :11:14 

MR. PARKER: So we have all sorts of options, 

though, as to how we confirm what's going on at the site as :11:22 

the regulatory agency. :11:24 

UNIDENTIFIED PERSON: Is it possible it would take :11:30 

less than 31 months to get started? :11:32 

MS. DEROSA: It's possible. We would like it to. :11:34 

UNIDENTIFIED PERSON: It seems like an awfully long 
. ' 

time to since the investigation is already done. :11:40 

MS. DEROSA: Yeah. It may take less time than that. :11:44 

Depends on how quickly reports get prepared and reviewed, and 

if t~ere are any changes that need to be done, how quickly we 

can negotiate that, and get agreements on that. So, 

hopefully, there is a possibility we could get started before 

31 months. Of course, we would prefer that. 

UNIDENTIFIED PERSON: Along the same lines. And 

Luis has all of the studies for the EPA in his review period, 

but will EPA have to give their blessing to each stage, or 

would you have that authority to keep the project moving 

forward, or will that have to. be your approval, to EPA their 
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approval, back to you to keep the project moving? :12:32 

MS. DEROSA: We will be the lead agency, and we will 

have the final approval on handling the project. However, we 

would like EPA to concur with what we're doing, and so we want :12:46 

to take -- get their conunents as well in what we're doing, how :12:52 

we're doing. The you·know, what EPA's, and correct me if :12:56 

I'm wrong, Luis. I don't want to speak for you. 

MR. FLORES : Go ahead. :13:06 

MS. DEROSA: But I guess, you know, there's kind of :13:06 

-two big areas that EPA is·going to be concerned with in :13:10 

looking at the Deferral. One· is, are we going are we :13:14 

to achieve the same level of clean up as would be achieved 
,. 

under the· federal-program~·-- That's ·a.ri absolute requirement · 

under the Defe.rrai' process. So whatever we Cio; it has to :13:26 

. ' ... ' .: ~ 

what they would do as far as addressing any kind of clean up :13:32 

standards and things ·like that ... So that is one major area. :13:38 

The second major area concerned about.is community :13:40 

support, what we're doing. 
•. 

UNIDENTIFIED PERSON:· 31 months is a long time~ :13:56 

MS. DEROSA: Well, we're saying it could be shorter. :13:58 

I mean, we'd like it to be shorter. I just want to make sure 

we factored in that worse case scenario. If everything comes 

in at exactly the due date. If it comes in earlier, then we 

can get started earlier and get along faster. 

MR. PARKER: Things really held to are the 
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requirements such as this meeting, Two weeks for the public to :14:22 

be notified of what is going on. But, if we have a report to 

our satisfaction in a shorter period of time, 30 days or 60 

days, then we can go ahead. There's no rules preventing us :14:36 

from doing so. :14:40 

MR. FLORES: Would not be only to EPA. It also :14:42 

would depend how good the reports are that the company has 

prepared. So if the initial report is not good, we're going 

to have a lot of problems, it's going to take longer. :14:50 

MS. DEROSA: Anybody else have any questions? :15:02 

UNIDENTIFIED PERSON: I just happened to come a :15:04 

little late. :15:06 

STENOGRAPHER: .I'm sorry, I. can't hear you •. 

UNIDENTIFIED PERSON: I was really concerned about 

(inaudible.} 

MR. PARKER: What kind of technology we use? Jt's :16:02 

hard to speculate at this point. There are a lot of potential :16:02 

uses of technology which EPA encourages us to use. One that's :16:06 

been discussed is biological remediation-- (inaudible.} :16:12 

MS. DEROSA: After we get the extent of the 

contamination defined, more contamination, we're pretty much :17:40 

we know all of the contaminates at the site, because if you :17:42 

have contamination of the soil, you might have to treat that :17:44 

differently then contamination of the sediment. And if it has :17:48 

to be some {inaudible) ground water then might have to pump 
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ground water whatever. So it.just depends on once we're sure 

the extent of the contamination, the contaminates we're 

dealing with, then we would have all of the options. It's a 

little early for that now, but Stuart has some of the ones 

that would be most likely be considered for degrading these 

wood treatment compounds. 

MR. PARKER: Any other questions, comments? 

UNIDENTIFIED PERSON: That landfarming operation, 

did that accomplish anything? 

MR. PARKER: It partially broke down some of the 

compounds. (Inaudible) The compounds as described as being 

part of the creosote, those are chemical substances that are 

composed of carbon rings various combinations. And some of 

the molecules are larger and more complex than others, and 

more difficult to break down. Some monitoring was done by ·a 

contractor in the·early 1990's, which demonstrated that ~orne 

of the compounds had degraded considerably, and other 

compounds were more recalcitrant and more· difficult to break 

down. 

That type of landfarming is not really approved by 

the State as a remedial method. It's fairly passive~ What we 

try to do now when we treat the soils is to introduce 

nutrients and oxygen in a more controlled setting to maximize 

the potential for the organisms to do the work. 

MS. DEROSA: Any more questions? If we don't have 
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any questions, I would like··to thank everybody for coming out. :20:02 

And if you think of anything afterwards, and you want to call :20:06 

Stuart, myself, our phone numbers are in the handouts. :20:10 

would like to submit your comments on your way out, we have 

got a box for comments out there. 

And please remember that the information repository 

is located here at the library. It will·be updated as we get 

new documents in and keep up with things. And if you think 

anything else that we can do to keep you all in~ormed, or 

·you've got information that you would like to share with us 

about the site, please don't hesitate to contact us. 

UNIDENTIFIED PERSON: Do you want us to vote on 

whether we want the State to do it? 

MS. DEROSA: Well, it's not .a vote so much. I 

if there are any objections you think that the Deferral is 

a good idea, that's what your trying to ascertain. 

MR. PARKER: Or concerns about any potential 

consequences of taking this course as outlined. 

UNIDENTIFIED PERSON: I think it's the thing to do 

myself, the Deferral. 

MS. DEROSA: Well, as I said we're not voting. 

We're just looking at just trying to raise issues, and if 

anybody has any objections here. Thank you very much. 
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STATE OF NORTH CAROLINA 

COUNTY OF NEW HANOVER 

C E R T I F I C A T E 

I, Tracy F. Schell, a Notary Public in and for the 

State of North Carolina, do hereby certify that the preceding 

public meeting was taken stenographically by me on the 18 day 

of March, 1999, and subsequently transcribed to the best of my 

ability to hear and transcribe what was being said. 

·~ have hereto set my hand and affixed my official notarial 

seal, this the 30th day of March, 1999~ 

TRACY F. SCHELL, NOTARY PUBLIC 
My Commission Expires 8/17/99 

NORTON, SCHELL & BRASWELL ASSOCIATED REPORTERS 
. (910} 343-8733 (888} 343-8765 
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Cleanup may create industry site, boost downtown development 

On-Line edition of the 
-- -!JI!f!!ft!!t!fil!!ii!!)- -

Wilmington, N.C. 

North Carolina's 
oldest daily newspaper 

Return to home page 

Thursday, March 11, 1999 

By BRIAN FEAGANS 
Wilmington Morning Star 

WILMINGTON, N.C; --Regulators and economic developers are working on a deal to clean up a 
former industrial lumberyard on the Cape Fear River, moving the 48-acre site closer to productive 
_use ~n~ strengthening plans to develop the downtown waterfront. 

Southern Wood Piedmont Co., which operated the lumberyard for a half-century until it closed in 
1983, would remove cancer-causing chemicals left behind in the soil under the proposed agreement. 

The deal, which will be the subject of a public hearing next Thursday in Wilmington, would shift . 
oversight of the cleanup from the federal government to the state's Superfund program, said Stuart 
Parker, a hydrologist 'Nith the N.C. Division ofWaste Management's Superfund section. 

By going the state route, the company can keep down costs incurred by a U.S. Environmental 
Protection Agency cleanup and avoid appearing on the national priority list of Superfund sites, he· 
~. • 
"For any property owner, there's a stigma for having NPL status," Mr. Parker said. 

Unless there are substanti_al objections from the public, the state plans to investigate how best to 
clean the. site, the~ let contractqrs for Southern Wood Piedmont do the work. 

. :~ 

The site, owned by theN. C. State Ports Authority, is just north of another 45 acres of undeveloped 
land the Wilmipgto~ port owns .near Greenfield and Front streets. 

At least two prospective buyers have looked at the property in recent months, said Scott Satterfield, 
executive director.ofWilmington In~ustrial Development, an industry-hunting group also known as 
the Committee of 100. 
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11lt is a really valuable site for us to be able to show our clients;u said Mr. Satterfield, who would 
not say what businesses are interested. 

. r 
The site has access to the river and rail lines at its eastern boundary. But disclosing the pollution 
problems- soil laced with dioxin and wood-treating wastes such as creosote and arsenic -. draws 
hesitation, Mr. Satterfield said. 

11This is definitely good news, II he said. 11At one point many years ago, that was a vibrant industrial 
center for Wilmington. We want to see it that way again. 11 

Karen Fox, a spokesman for the port, welcomed a state-led cleanup as well. 

The "tract is pegged for port expansion, but only after it's cleaned up, she said. 

Wilmington officials have pushed a plan to move Almont Shipping Terminals to the former 
lumberyard and clear its current home on the northern riverfront to expand the downtown 
commercial center. 

Under an agreement signed Jan. 28, Southern Wood Piedmont will pay the EPA $600,000 to 
reimburse the agency for investigative costs. The company also would cover state costs to oversee 
the eventual cleanup, which Mr. Parker said should take roughly two to three years. 

' 
After a battery of tests in 1997, the site qualified for the Superfund priority list primarily because of 
arsenic escaping to Greenfield Creek, which meanders into the Cape Fear. 

Nearby residents aren't in danger because of the pollution but should never ingest the soil there or 
fish in the lower parts of Greenfield Creek, Mr. Parker said. 

State investigators know the cancer.:causing pollutants have seeped into the soil, but they aren't sure 
how much has entered the groundwater, he said. They will test to determine the cheapest way to 
clean up the tract, then make sure the company follows a schedule for getting the job done. Any 
groundwater work could extend the cleanup by months 6~ even years, Mr. Parker said. 

A public hearing on the state's proposed takeover of the cleanup will be at 6 p.m. March 18 at the 
New Hanover County Public Library. 

•• 

3/11/99 1:04PM 
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PROPOSED .DEFERRAL SITE FACT SHEET 

Southern Wo.od Piedmont -
.. . 

Wilmingto·n Site 
Greenfield Street 
Wilmington, New Hanover County, NC 

February 199.9 

INTRODUCTION 

This fact sheet describes a proposed process for environmental assessment and cleanup at the 
Southern Wood Piedmont Site in: Wil.miiigton;· New Hanover -~ounty, N.C. The document 
includes~~ite description and his~ocy; a s~ary of previous investigations; a brief overview .of the 
Superfund program and the. state deferral process; COII1Inunity involvement activities and a list of · 

. contacts for additional site' information;' and a glossary of teims and acronyms commonly used in : . 
the Superfundprognim. WordS highlight~d-in ~o~d p~t withlfl this fact sheet are defined in the .~ 

· glossaiy. , _ · .. : · . . ;_~_-:: ,· _:~·; ·"":_,·:\(·~:-0 •• :. __ • ••• • •• ·:- ': • . • ! , · 

. i - ,._. ___ ._ 
~: -. . .- ..__ .. 

;_.,,. 

. .. -.. -
• j \ ~ • 

_,; •• · ·- <- _ .. • • 

..----------------..., •· ·.:'New Hanover County,·:NC (Figm:e 1)-. The 
The NC Superfund Section is conducting a · - site consists of 3 land parcels totaling 96 
"kickoff' publi9·-.me~~g 1'4arcli_J~, )9.99 : acres, plus additional area contaminated as a 
beginning at 6:00 p.m., at the 'New H~over . result of hazardous substance migration :from 

. County Public .· Librmj, · 210 · Chesti;lut .-_·St., ~- the site. ·The NC State Ports Authority owns 
Wilmington, NC.· The meeting. is fu:tended to 93 acres ofthe site. The remaining 3 acr~s, in 
provide information to help the imbli~ ~ecome : . ·the southeast part of the site, are privately 
more informed. and involved itt. the·· future ·- . owned. The site is currently vacant. . 
disposition and remediatio~: of the. site~ ·An 
additional public ,information session will be 
held for the benefit of residents of the Nesbitt 
Courts housing complex at the complex annex 
room on March 19, 1999, :from 10:00 am. to 
noon. 

SITE DESCRIPTION 

Th~ northern. half of the site is open lawn, 
while the southern half is ·mostly wooded, 
containing ~etlands and man-made drainage 
ditches. The property drains through a ditch 
to Greenfield Creek to the Cape Fear River 
tidal estuary (Figure 2). Lower elevations of 
the site tend to be flooded during highest tides 

. . . . · · or river floods. The only sti1Jctures onsite are 
The So_uihern Wood Piedmont (SWP) _. _wooden cribbing at 2 slips at the Cape Fear --
Wilmington Site is.located at the west end of waterfront. The NC Ports ~uthority proposes 
Greenfield Street (west ofFront Street) on the to develop the site as a future expansion of its 
Cape Fear River-waterfront, in Wilmington, existing facilities._ 
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• 
The surrounding neighborhood is mixed 
industrial, commercial . and residential. 
Petroleum storage terminals border the site to 
the north and south. 

An athletic field and commercial facilities are 
located southeast of the site along Front 
Street, and the Nesbitt Courts apartments are 
located east of the site on 2nd Street. 

SITEIDSTORY 

• 
landfarnihig areas in the nortli 'pint of the 
site. 

PREVIOUS INVESTIGATIONS 

· During the.1980s and early 1990s, samples of 
Iandfarm soil and adjacent groundwater were 
collected by SWP contractors. and tested for 
creosote components, including polynuclear 
ar~matic · hydrocarbons. · Soil · 'Sampling_ 
results indicated that some of.the creosote 
constituentS. in' the landfarm soil had 

The site was used to construct concrete barges undergone biodegradation, but that other 
during WWI. The North State Treating componentshad

1
not. Samplingresultsdidnot 

Company treated wood on-site form 1932 to . indicate that the landfarming operation had 
1935. From 1935 to 1969 Taylor Colquitt catlsed any lochl groundwater contamination. 
leasedtheportionofthesitewliichwasow.iled ,. .... -~ ..1· .k(-:' · ··· .. ·· · · · · · 
by the City ofWilmington. Thf? facility was ·. . In 1992 and 1993;-.SWP contractors began· 
taken over by ITT in 1969. Southern Wood ~.; . -·: . 1n5talliiig:'. and; . sampllng (~groundwater 
Piedniont was foinied under liT in .1971. ·· · , monitorin~..,..weliS' at the:. site~ .. According to i · 

. . : ·· · · their.1994 rep·ort, creo~ot~ contru;Iiination was . ~ 
• . .. •. . • . .•••.. , . . . • r 

Creosote-~- the_.primary_{·wood treating --~~--~found~in:the~san.dy~~shall~w.,~ate_r-:-table · . -· 
constituent historically used·. at the site. ':~; aqtiiferheneaththe.~ite~ Undemeatllthe.sife's . ·\ ' 

. Chroma ted copperarsenate (CCA) was also ·, . productioi:i'areas; il:q\lidcreosote had collected : . 
. . . . . . .. ·'• . . .. . ' . . . . 

used after 1972; and. pentachlorophenol · · · . -.on top of a peat~ layer at tlie bottom of the : 
(PCP) was used·-beginning--in~1980. Diesel. : shatlow·aquifer;aboiifiS'feetbeneaththeland 
fuet was also stored and used onsite. Wood- ·surface. Dissolved creosote compounds were· 
treatirlg occt.iried. primarily within the also. detected in the' deeper ·sand aquifer· ~ 
northern part of the site, where large amounts .. beneath the peat layer.' · · 
of treated and untreated lumber Were stored .. =_'

4 
..... ;.. ·~ ~,. ;_: =~r'~· . ~·: . · · 

·outdoors. Creosote accumulated in an east- .. Sediment sampling performed for SWP in 
westdrainageditchforseveralyearsatthesite 1994 ··and'··- 1996 ... -detected creosote. 
(Figure 2). contamination; both in·: the site's existing 

. . drainage ditch, and _doWDStream. from. the 
In 1985, under an Administrative Order on mouth .of the ditch' .. iii · Greenfield Creek. 
Consent with·. the State, Southern Wood ·Sampling did notA~dicate that the creek's 
Piedmont (SWP) excavated surface and .. contammation>.'had ,·reached the Cape Fear 

. . / "' .. 
subsurface soils contaminated with creosote River~·though.sonie creosote was found at the 
and CCA. Excavation occurred at the site's bottom - western'· edge· of the site where 
creosote drainage ditch and former production creosoie·shidge'had been used as fill material 
areas. Soils exceeding 5 parts per million along the waterfront' j:; • 

arsenic were disposed at the CSX hazardous ··: ·: .. _ .. _ .. 
waste landfill, in Pinewood SC. Creosote- ·· :·: 
stained soils were redeposited into two 

4 



• 
SWP contractors collected on~site surface soil 
samples dwj~g ihe"early 1990s and in 1996. 
The . samples ·. revealed .·. residual ; creosote. 
contamination in soils at the .site: In addition, 
soil testing in 1990 and 1996 detect~d dioxins 
in soils at the landfanning areas at the site~ No 
other areas of the site were tested for dioxin. 

In 1995, the North Carolina· Department· of 
Environment · and · Natural Resources · · 
(NCDENR) Superfund Section completed a 
Site Inspection Prioritization.(SIP) report, . 
which summarized the site history and the . 
results of prior investigations. Based on the 

' available infonnation, the .site was cieieimmed 
to be a candidate for the federal. Superfund 
National Prio~ties List (NPL): · ·. 

The US Enviro~ental Protection Agency 
Region IV ~p A) completed an Expanded 
Site Inspection (ESI) at the site iii l uly 1997. 
The EPA collected samples which confumed 
that soil and groundwater beneath the property 
anci ... sediment ·in·~·Greenfielci!· Creek ·.were 
contaminated by wood-presefVing cii~~cals. 
ESI samplirig 8Iso d~te.cted di~XinS-m sUrface 
soils, both 'at the landfarm .areas and' at the 
site's former production/wood storage meas 

. ·(Figure 2). The EPA collected fish samples 
· from Greenfield Creek . to_ be tested for 

creosote and CCA residues~ but· test re~Ults 
were inconcluSive. None of the creekbed or 
fish samples were tested for dioxins. 

Figure 3. Superfund Process 

• 
In summary, investigations completed at SWP 
indicate that the site has historically released 
wood treating chemicals to groundwater 
beneath the site. Runoff and/or groundwater 
seepage have also contaminated Greenfield 
Creek, a reported fishery and wetland. The 
nature and extent of contamination qualifies 
the site as a candidate for the National 
Priorities List of contaminated sites. 

THE SUPERFUND PROGRAM 

The Superfund program is a federal cleanup 
pro gram authorized under the 
Comprehensive Environmental Response, 
_Compensation and Liability Act of 1980 
(CERCLA) and the Superfund Amendments 
and Reauthorization Act of 1986 (SARA). 
These acts provide. the US Environmental 
Protection Agency (EPA) with the authority to 
investigate and clean up uncontrolled and 
unregulated hazardous waste sites. Initially, 
the Site Assessment Process documents that 
contamination at the site poses a likely hazard 
to human health or the environment. If the site 
meets the criteria for consideration · as a 
"national priority" for._cleanup, a Remedial 
Investigation and Feasibility Study (lyiFS) 
in conducted at the site. The RI/FS typically 
takes 18 to 24 months to complete, depending 
on the size of the site. 

5 



The primary objective .an RifFS is to 
characterize the nature and extent of the 
contamination at the site; to determine the 
relative risk to ne·arby human and 
environmental populations posed by a release 
of hazardous substances from the site; and to 
evaluate potential remedial optiqns. Several 
possible remedies are compared based on the 
effectiveness to meet cleanup goals and cost. 
The chosen remedy is documented in a 
Record of Decision (ROD). The remedy 
selected in the ROD is applied to the site 
cleanup, and the design chosen is presented in 
the Remedial Design (RD). 

· Completion of the Remedial Design may take 
up to a year. The actual' cleanup, referred to . 
as the Remedial Action (RA), may take 
several years to complete or," in the case of 
groundwater remediation~ several decades. 
Figure 3 presents an·· overview of the 
Superfund process. 

STATE DEFERRAL 

As an alternative to NPt listing and cleanup · 
under the federhl Superfund program, EPA 
may defer listirig the site on the NPL while the 
state oversees rem'edial investigation and 
cleanup conducted by parties responsible for 
the contamination. This is referred to as a 
State Deferral. State Deferral is outlined in a 

. Memorandum of Agreement between North 

Carolina and. EPA. _Under the. deferral 
pro~, the potenti'ally r~sponsible parties 
sign an Administrative· Order. on Consent 
(AOC).agreemerifWith 'ihe state to conduct .. 
remedial investigation and cleanup under state 

. rather' 'than . fe'dei"al 'oversight. The site is 
subject to both federal and state cleanup 
standards for ·protectiveness oflitimim health. 
and the environment. Cleanup standards 
applied at deferral sites' must be at least as 
protective .. as . those. applied at NPL sites. 
Figme ·4 presents. ru1· overview ~f the State 
Deferral process. · · · ; · · ._,_ · · · · · · · 

. ; : . . . .. ~ . ' . 

State Deferrill. ~ay ha~~- cemi.l~ advantages 
ovedisting asite ori'the NPL, and addressing 
it under thefederill pro~. . . . . . ... . . 

·.... .·_... .. . •. · .. 
'. . : 

The advantages of State Deferral are: ·:. 
• • ' ,;o :._ • ; "'· ;·.., .• ·_,• - t I • ·,; ·., ~ J ~.' ', t . 

' "',. ~ 1 •'; ,. o o oo '. ! ... ~ .. l,,n \ f o / \ ' • 

* InitiateremedlaiiiivesHgationalid_cleanup . 
more qui'ckly:. · ... · .. '·~.:. ·.~~·.' ~- ·. ·. .. .· . ; . 

• ... _.J~ _.,· ~= .••• ~-~ .. ;:·.':~~!..,.;.;···.~·-·· ·. ··-~·-· -: . 

. ·, . ,:-·~·;t 1 '•;,.i.,-.-~-~---·~ .... ,,..!:, ·.= .. i-·.-;·.~: . . ·.·. 
Before the EPA can_defer .. a·stte .. to the, ....... 

· state, t1lef musf~gree ~iliaC the. state ·'can . ~ 
• ' .~ 1 ": • • e •· · • :. t. 1 •• • : .. ,, ... -;;.. : • ". " • ... · · • • i." 

address the site at.least as rapidly as the .. 
EPA.· Th'ere is.a:Isoatiine·savings .. lti'that· ~-
the site. does nothave'io'undergo the NPL' -
listing process. 

....... , .. 

* Reduce. ~6st5; both . to the 'publlc and . . ; 
potentially · responsible parties, while . . 
maintaining the "polluter pays" concept. 

. : ~ .... ~ . . . 

.,.___ Ao____.c 1•1 Mcnru I~" RIIFS I 
~ 

.._RA__,~~ 
Figure 4. Deferral Process 
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Responsible parties .t agree to conduct 
and pay for the remedial investigation and 
cleanup of the site. They must also 
reimburse the state for oversight costs. 
Because the state will directly oversee the 
project, no oversight contractors are 
needed, thus reducing costs. . 

* Allow state staff to directly oversee site 
activities. 

State staff who are already familiar with 
the site's history will continue to oversee 
site activities directly. This will eliminate 
the need to bring new project managers up 
to speed. Also due to the proximity of 
state offices to the site, state staff will be 
able to spend more time at the site. 

* Improve community access to site 
information and State Project Manager. 

Since state staff Will be spending more 
time at the site, . they will · be .more 
available to meet with · community 
members and address any ·questions or 
concerns. 

Before a site can be deferred to the state, the 
state must show that: 

* The responsible parties are willing to enter 
into an AOC with the state and conduct 
and pay for all necessary investigation and 
cleanup at the site, including state 
oversight costs, and past response costs. 

* The community surrounding ;the site and 
other arrected parties support deferral of 
the site to the state. 

The Southern Wood Piedmont Company· 
(SWP) has signed a draft AOC, binding them 
to a schedule for investigation and cleanup of 
their Wilmington site. SWP has also agreed 
to reimburse the EI?A for past site assessment 

• • costs, to reimburse the State ofNC for future 
oversight costs, and to finance , the 
investigation and cleanup ~fthe site. 

The draft AOC is available for 30 days for 
public review and comment. In addition, the 
state solicits public comment regarding 
support for the State Deferral, and will address 
comments on the AOC and deferral. If there 
are no significant, valid, or unresolvable 
objections to the deferral, the state will then 
ask the EPA to defer the site to the state.: If 
the EPA agrees, the site will be deferred and 
the state will sign the AOC with · SWP to 
investigate and clean up the site. · ·· 

COMMUNITY INVOLVEMENT 
,,:· 

Community officials, civic leaders, residentS 
and other 'interested parties are _encouraged to 
learn more' : about·:. the· Southern''.' Wood 
Piedmont site, the Federal Superfund.proilcun 
and the State Defemu prograni: The state ~lso 
seeks cominuility hiput on the site~ tbttdiafi 
AOC and the decision to defer the site to the 
state rather than proceed . with . the federal 
S_uperfund process. : · · 

Both the City of Wilmington and the State 
Ports Authority have expressed theirinterest 
in expediting clean:up and redevelopment of 
the site. Currently, the State Ports Authority 
plans to redevelop the site to expand their 
warehouse facilities. . .... , 

The NCDENR, Superfund Section has 
established an Information Repository, 
which will be maintained at: 

The New Hanover County 
Public Library, Reference Desk 
210 Chestnut Street 
Wilmington, North Carolina 28401 
(910) 341-4390 
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• Documents currently available at ·the 
repository are listed below. All site 
documents generated after the deferral will be 
added to the repository. A list of documents 
held by the repository will be updated and 
availa~le at the New Hanover County Public 
Library Reference Desk. 

Memorandum Of Agreement 
Draft Administrative Order on Consent 
Site Inspection Prioritization report 
Expanded Site Inspection report 
. Fact Sheet- SWP Wilmington 
Fact Sheet on Superfund . 
State Inactive' Hazardous Sites Program 

Guidance for Assessment and Cleanup 

All documents in the local Information 
Repository, as well as all historical stte file 
info~~tion about the SWP-Wilmington site, 
are available · · for public review . and 
photocopying at the office of the NC . 
Superfund Section in Raleigh, ' NC. 
Individuals wishing to review these ·file 
should contact: -

Scott Ross, Public Information Assistant 
Superfund Section 
Division of Waste Management 
NC.DENR 
401 Oberlin Road, Suite ISO· 
Raleigh, NC 27605 · 
Telephone: (919) 733-2801, ext 328 

Other information about EPA's involvement 
at the site can be obtained from: 

Tamara Goosby 
US EPA Region IV Records Center 
Atlanta Federal Building· 
61 Forsyth Street, S.W., 11111 Floor 
Atlanta, GA 30303-3104 
Telephone: (404) 562-8946 

• The state will conduct a "kickoff' public 
meeting on March 18, 1999 at 6:00 p.m. 
The meeting will be held in the New 
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• Hanover County Public Library's large 
meeting - room, 210 Chestnut Street, 
Wilmington, N.C. 

The purpose of the meeting is to inform 
. the local community·about environmental 
concerns at the Southern Wood Piedmont
Wilmington site, and discuss the Federal 
Superfund program and the State Deferral 
program. The state will solicit comments 
and questions from the public. The 
meeting will begin the 30-day public 
comment period on the draft AOC and the 
30-day public comment period on the 
public's support of the deferral. Verbal 
and written comments will be accepted at 
the meeting and written comments will be 
accepted throughout the 30-day comment 
period ending April 17, l999. All Written 
comments must be postmarked no later 
than April 17, 1999. 

In addition, a two hour ·public information 
session will be held for the benefit of residents 
of the Charles T. Nesbitt Courts apartment 
complex. The session will be held for 
residents at 10:00 a.m. on Friday, March 19, 
1999 in the annex meeting room of the · 
complex.· 

• State Contact and Project Manager 

. Questions and comments about the 
site, the AOC or the deferral ·process 
should be directed to: · 

Stuart Parker, Hydrogeologist 
NC Division of Waste Management 
Superfund Section 
401 Oberlin Road, Suite 150 
Raleigh, N~ 27605 
Telephone: (919) 733-2801, ext. 277 

· Fax: (919) 733-4811 
Email :parkersf@wastenot.enr.state.nc.us. 



• • US EPA Contact 

Questions about . the Federal 
. Superfund program should be directed 
to: ·· · 

: . Luis Flores . . . _ 
Remedial Project Manager . . . 
NC Site Management Section 
US EPA Region IV 

. Waste Management Divisio~ 
61 Forsyth Street S.W., 1 Ith Floor · 
Atlanta, GA 30303-3104 
Telephone: (404) 562-8807, or 

(800) 435-9233 

GLOSSARY· 
. ·' 

Administrative Order on Consent (AOC)
A voluntary a.greement between the state and 
potentially re~onsible parties that outlines · 
steps·. for completing remedial· ·actions {·-ar· 
contaminated sites::-·-·' .. :·~·~,; ,,.; ., . ... . .. 

Aquifer.- A subSiuface'geologi~ formation· 
which contains : arid.: ~ts . significant 

. amounts ofundergiotind_w.atet::::;;,,~- · ~ -·: · · '' · 

Biodegrade - To break down into sinipler 
c~erillcal_ . constitu~ntS, through · biological: .. 
processes. ·· 

Chromated copper arsenate (CCA) - A 
wood preserving compound consisting of 

. copper, chromium, oxygen and arsenic, 
applied under pressure to impregnate and 
preserve lumber. 

. Creosote - A tarry, organic wood preserving 
compound, derived from distillation of coal 
tars and most commonly used to protect 
manufactured wood products such as 
telephone poles and railroad ties .. 

• Comprehensive Environmental Response, 
Compensation and Liability .Act of;l980 
(CERCLA) - A federal law passed in. _1980-
gran$g the EPA the. authority. to investigate 
and clean up uncontrolled andior·abandoned 
hazardous waste sites~ us~g money obtamed 
from the Superfund TiiistFurid and/or legal 
action against parties : responsible -for the 
pollution. . -~ _ . - · 

... · .. 
Dioxins - A --cla5s . of organic ~chemicals 
derived from chlorination of_ phenol-based 
organic compounds; a tranSformation product 
of PCBs, furans, and pentachlorophenol; 
consi~ered highly toxic. . ... · · ·!:.: 

. ·~:- . ; .-.-: : .. ~ ..• - :~··. i.~ i!:·I;·;: . 
·Expanded Si,~e .~sp_ection:- -The _final stage~
of ~ederauy.:funded .• site.: . as'sessment, 
under_taken: to: identify potential. ~L jSites, >! 
using'. Stringent ~sampling'.:;~ protocOl~. r'and. ~ 
d tati

.. :._,,_._··:,,· ' ·· ... i ;· ·: .~ .. -. : ,.·t·~<-._._ ., ... 
ocumen on .... , . -·· . ! ... .-:.· ~·•·r" ;:l .. ''j· ,· ., , .•. 

• • <- ' •••• ,:-_:.:,/.·,~ ;): ~~ •• jtj·-)<.i}il~}~;Jj;j;J;~i;.:.~;: 
Groundwater· .Water·wJ:iich exi~ beneath· . 
the . e'arth's ,surface: and ,_migrates~.tbl-ough~·-~ 
o~enTgs in soil an~ ~e,di~~k;-.of!eri'a'prii1cipai i. 

=.~f ~-~ ~o;::f:,: W!:· :~i/:1ri:;;!;;;.::::; , 
. GroundwaterMonitoringWell..:Atestweli : .. . - . . •' ~- . . . . ' ;. 

gene~ly of smau diameter arid ~edfied.; . 
depth, ~led into an aquife~tq measure and 
sample groundwater.-. . .. :.: . ... 3: ~·,; ;::~,;;_.;>;;~ ~. 

• • • •• • ••• - '4 • --.; : •• :~_ ... ~:-; ~~=~>:·, : ' 
Hazardous Waste Land-~11...: An erigine~red,. 
permitted facility, constructed to contain 'and 
secure hazardoUs waste 'chenudats, or material.· 
containing such. chemicals,,,against .human· . 
exposure or migration to groundwat~r or the .. 
environment · · · · . 

·.;·: . ...... ;·.",1~~ •. -:·~ 

. -· .. .t: . ~ .. \.!' :·_.-:..:· .. , 

Information Repository - A designated 
storage , place, _typically in a library.:: or 
courthouse, in which the public can access 
fileinformationpertaini.D.gto site investigation 
and cleanup. 

9 



• 
Landfarming- A method of treating organic 
soil contaminants, in which affected soils are 
applied to· the land surface, fertilized, and 
tilled to encourage natural biodegradation of 
contaminants by e~sting soil organisms.' 

-.: .. 

Memorandum of Agreement-An agreement 
between EPA and the state granting authority 
to the state to conduct environmental 
investigation, . and . compel and oversee 
enyironmental remedial actions. 

National Priorities List (NPL) - The EPA's 
list of top-priority hazardous. waste sites 
eligible for Federally fundt~d investigation and 
cleanup under the Superfund Program~· · ·· 

Pentachlorophenol· - · An organic wood 
preserving compound composed o.f (phenolic) 
carbon, chlorine and hydrogen, generally 
applied using diesel fuel as a carrier. . . 

Polynuclear Aromatic Compounds - Large 
organic 'molecules (composed of 3 or more : 
interconnected benzene . ring · structuie.s >' ' 
common in creosote.;i""' ·Several of· these 
co~potinds ~e'Imown· or suspe.cted to ·c,ause 
cancer:·· ····· 

Potentially Responsible Parties -·A person 
or entity identified as a past or current owner 
or operator of a· site where hazardous 
substances are known to have been released. 

Record of Decision - Documentation of the 
selection of a preferred remedy for cleanup of 
a hazardous waste site, based on cost and 
effectiveness. 

Remedial Action - The physical process of 
cleaning up a hazardous waste site. 

10 

• 
Remedial ··Design - The design of th~ 
proposed remediation system used to clean up 
contamination which usually includes a 
treatability study. 

Remedial Investigation/Feasibility Study -
Post-assessment investigation of a hazardous 
waste site to determine the full nature and 
extent of contamination, the hazard posed to 
the human population and the environment, 
and the evaluation of various cleanup options 
for the site. 

Site Assessment Process - The process of 
investigating, sampling, screening and 
prioritizing hazardous waste sites as 
candidates for inclusion on the EPA's N~tional 

. Priorities List. 
.. .·; 

~ite . Inspection Prioritization (SIP) - A 
Federally funded, pre-remedialenyironmental. 
site assessment, undertak~~ -to .. eyaluate . 
potential. NPL-candidate .sites by updating 
information and/or analytical data from 
previous site_ assessments, . for use in the 
H~d Ranking System.-·· . · · . 

State Deferral- An agreement underwhich · 
EPA defers consideration of sites for NPL 
listing while states compel and oversee 
remedial actions conducted and funded by 
potentially responsible parties. 

Superfund Amendment and 
Reauthorization Act of 1986 (SARA) -
A federal law passed in 1986, reauthorizing 
the CERCLA process with new provisions, 
and modifications to existing provisions 

Tidal Estuary - Portion of a coastal river 
influenced by ocean tides and containing · 
inixed fresh ·and salt water. Often a major 
breeding · place for fresh and salt water 

- organisms. 



... 

• 
Water Table Aquifer - A water-bearing 
geologic unit, frequently C011J.posed of soil 
and/or weathered rock, where groundwater 
exists: in equilibrium with atmospheric 
pressure and is not confined by any overlying 
stratum of less penneable material. 

• 
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ENvlRONM!::NT .AND NArlJRAI.. RESOURCES 

NOTICE OF PUBLIC MEETING AND 
ADMINISTRATIVE ORDER ON CONSENT, 
NC DIVISION OF WASTE MANAGEMENT: . . 

SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NEW HANOVER COUNTY, NC 

The Division of Waste Management, Superfund Section, will conduct a 'kickoff public meeting at the New Hanover 
County Public Library, on March 18, 1998 at 6 pm. The purpose of the meeting is to Inform the local community 
about an Administrative Order on Consent (AOC) the Division of Waste Management (Division) intends to enter 
into with Southern Wood Piedmont Company to conduct assessment and cleanup of hazardous substances at 
the Southern Wood Piedmont site in Wilmington, NC. 

The Southern Wood Piedmont site, located at Greenfield St and Front St , was used for wood treating/preserving from the 
mid-1930s until1983. Investigations to date indicate son and groundwater on the property is contaminated by wood-treating 
chemicals, which are also present in Greenfield Creek, which flows to the Cape Fear River. Dioxin contamination is also 
present at the site. The site quaflfies as a national priority for remedial action under the US Environmental Protection Agency's 
(EPA) Superfund program. However, EPA will consider deferring federal action at this site while former site operator 
evaluates and cleans up the site under state authority. · 

The NC Division of Waste Management reviews and approves plans to evaluate and clean up of hazardous waste sites 
throughout the state pursuant to N.C.G.S. 130A-310.9(b). The Division intends to enter into an AOC with Southern Wood 
Piedmont Company to conduct a voluntary cleanup of hazardous substances at the Southern Wood Piedmont site in 
Wilmington. This voluntary remedial action will be conducted pursuant to N.C.G.S. 130A-31 0.9(b). 

An administrative record housing copies of pertinent documents, including the AOC and deferral program guidance, is 
available in the information repository located at · 

New Hanover County Public Ubrary 
Reference Desk 
210 Chestnut Street 
Wilmington, NC 28101 
Telephone: (910) 341-4390 

This information is also available at the NC Division of Waste Management, Raleigh, NC 

Contact Mr. Scott Ross at (919) 733~2801, ext. 328 
to schedule an appointment (Monday-Friday, times vary) 

The meeting wiD begin the 30-day public comment period, and the Division will seek public comment on the draft AOC and 
on the deferral plan. Oral and written comments will be accepted at the meeting, and written comments will be accepted 
through the mail during the 30-day comment period. Written comments or questions should be directed to: 

Stuart F. Parker, Hydrogeologist 
NC Division of Waste Management· 
Superfund Section 
401 Oberlin Road, Suite 150 
Raleigh, North Carolina 27605 
(919) 733-2801, ext. 277 
FAX: (919) 733 4811 

.-

ALL WRITTEN COMMENTS ON THE DRAFT AOC AND THE DEFERRAL MUST BE POSTMARKED NO LATER THAN 
APRIL 17, 1999. 
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' NORTH CAROLINA DEPARTMENT OF . 
ENVIRONMENT AND NATURAL RESOURCES . 

DMSION OF WASTE MANAGEf•tENT 

:MEMORANDUM 

To: Mr. William Holman, Assistant Secretary, DENR 

From: Stuart F. Parker, Hydrogeologist, NC Superfund Section 

Date: March 12, 1999 

Subject: Southern Wood Piedmont- Wilmington Site 

As requested by Bill Meyer, attached is a Wilmington Star-News article on the 
proposed State Deferral of the SWP-Wilmington site. Mr. Feagans informed me_ 
when the article was posted on the Internet. The contents are essentially corr~ct, with· 
a few minor factual errors and misquotations. · · 

-· 
. _ _Mr. Layton Bedsole of the NC Ports Authority has expressed his satisfaction 

. with. the article:· If you have any questions or concerns, please contact me ai . 
. (919)73~-2801, 'Ext. 277. . , 
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Cleanup may create industry site, boost downtown development 
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Thursday, March 11, 1999 

By BRIAN FEAGANS 
Wilmington Morning Star 

WILMINGTON, N.C. --Regulators and economic developers are working on a deal to clean up a 
former industrial lumberyard on the Cape Fear River, moving the 48-acre site closer to productive 
use and strengthening plans to develop the downtown waterfront. 

Southern Wood Piedmont Co., which operated the lumberyard for a half-century until it closed in 
1983, would remove cancer-causing chemicals left behind in the soil under the proposed agreement. 

The deal, which will be the subject of a public hearing next Thursday in Wilmington, would shift . 
oversight of the cleanup from the federal government to the state's Superfund program, said Stuart 
Parker, a hydrologist with the N.C. Division ofWaste Management's Superfund section. 

By going the state route, the company can keep down costs incurred by a U.S .. Environmental 
Protection Agency cleanup and avoid appearing on the national priority list of Superfund sites, he 
said. 

"For any property owner, there's a stigma for having NPL status," Mr. Parker said. 

Unless there are substantial objections from the public, the state plans to investigate how best to 
clean the site, then let contractors for Southern Wood Piedmont do the work. 

The site, owned by the N.C. State Ports Authority, is just north of another 45 acres of undeveloped 
land the Wilmington port owns near Greenfield and Front streets. 

At least two prospective buyers have looked at the property in recent months, said Scott Satterfield, 
executive director of Wilmington Industrial Development, an industry-hunting group also known as 
the Committee of 100. 

• 

• 
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"It is a really valuable site for us to be able to show our clients," said Mr. Satterfield, who would 
not say what businesses are interested. 

The site has access to the river and rail lines at its eastern boundary. But disclosing the pollution 
problems- soil laced with dioxin and wood-treating wastes such as creosote and arsenic- draws 
hesitation, Mr. Satterfield said. 

"This is definitely good news," he said. "At one point many years ago, that was a vibrant industrial 
center for Wilmington. We want to see it that way again." 

Karen Fox, a spokesman for the port, welcomed a state-led cleanup as well. 

The tract is pegged for port expansion, but only after it's cleaned up, she said. 

Wilmington officials have pushed a plan to move Almont Shipping Terminals to the former 
lumberyard and clear its current home on the northern riverfront to expand the downtown 
commercial center. 

Under an agreement signed Jan. 28, Southern Wood Piedmont will pay the EPA $600,000 to 
reimburse the agency for investigative costs. The company also would cover state costs to oversee 
the eventual cleanup, which Mr. Parker said should take roughly two to three years. 

After a battery of tests in 1997, the site qualified for the Superfund priority list primarily because of 
arsenic escaping to Greenfield Creek, which meanders into the Cape Fear. 

Nearby residents aren't in danger because of the pollution but should never ingest the soil there or 
fish in the lower parts of Greenfield Creek, Mr. Parker said. 

State investigators know the cancer-causing pollutants have seeped into the soil, but they aren't sure 
how much has entered the groundwater, he said. They will test to determine the cheapest way to 
clean up the tract, then make sure the company follows a schedule for getting the job done. Any 
groundwater work could extend the cleanup by months or even years, Mr. Parker said. 

A public hearing on the state's proposed takeover of the cleanup will be at 6 p.m. March 18 at the 
New Hanover County Public Library. 

• 

• 

3/11/99 1:04PM 



.. Pollution cleanup plan http://stamews.wilmington.net/templcleanl1.htm 

· .. 

... 

1 of3 

Return to~~;~ home page 

Cleanup may create industry site,-boost downtown development 

... 

On-Line edition of the 
~;~ 
Wilmington, N.C. 

North Carolina's 
oldest daily newspaper 

Return to home page 

)'hursday, March 11, 1999 

By BRIAN FEAGANS· 
Wilmington Morning ~tar 

WILMINGTON, N.C. -- Regulators and economic developers are working on a deal to clean up a 
former industrial lumberyard on the Cape Fear River, moving the 48-acre site closer to productive 
use and strengthening plans to develop the downtown waterfront. 

Southern Wood Piedmont Co., which operated the lumberyard for a half-century until it closed in 
1983, would remove cancer-causing chemicals left behind in the soil under the proposed agreement. 

The deal, which will be the subject of a public hearing next Thursday in Wilmington, would shift . 
oversight of the cleanup from the federal government to the state's Superfund program, said Stuart 

· Parker, a hydrologist with the N.C. Division of Waste Management's Superfund section. 

By going the state route, the company can keep down costs incurred by a U.S .. Environmental 
Protection Agency cleanup and avoid appearing on the national priority list of Superfund sites, he 
said. 

"For any property owner, there's· a stigma for having NPL status," Mr. Parker said. 

Unless there are substantial objections from the public, the state plans to investigate how best to 
clean the site, then let contractors for Southern Wood Piedmont do the work . 

The site, owned by the N.C. State Ports Authority, is just north of another 45 acres of undeveloped 
land the Wilmington port owns near Greenfield and Front streets. 

At least two prospective buyers have looked at the property in recent months, said Scott Satterfield, 
executive director ofWilmington Industrial Development, an industry-hunting group also known as 
the Committee of100. 

• 
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"It is a really valuable site for us to be able to show our clients," said Mr. Satterfield, who would 
not say what businesses are interested. 

The site has access to the river and rail lines at its eastern boundary. But disclosing the pollution 
problems- soil laced with dioxin and wood-treating wastes such as creosote and arsenic- draws 
hesitation, Mr. Satterfield said. 

"This is definitely good news," he said. "At one point many years ago, that was a vibrant industrial 
center for Wilmington. We want to see it that way again." 

Karen Fox, a spokesman for the port, welcomed a state-led cleanup as well. 

The tract is pegged for port expansion, but only after it's cleaned up, she said. 

Wilmington officials have pushed a plan to move Almont Shipping Terminals to the former 
lumberyard and clear its current home on the northern riverfront to expand the downtown 
commercial center. 

Under an agreement signed Jan. 28, Southern Wood Piedmont will pay the EPA $600,000 to 
reimburse the agency for investigative costs. The company also would cover state costs to oversee 
the eventual cleanup, which Mr. Parker said should take roughly two to three years. 

After a battery of tests in 1997, the site qualified for the Superfund priority list primarily because of 
arsenic escaping to Greenfield Creek, which meanders into the Cape Fear. • 

Nearby residents aren't in danger because of the pollution but should never ingest the soil there or 
fish in the lower parts of Greenfield Creek, Mr. Parker said. 

State investigators know the cancer-causing pollutants have seeped into the soil, but they aren't sure 
how much has entered the groundwater, he said. They will test to determine the cheapest way to 
clean up the tract, then make sure the company follows a schedule for getting the job done. Any 
groundwater work could extend the cleanup by months or even years, Mr. Parker said. 

A public hearing on the state's proposed takeover of the cleanup will be at 6 p.m. March 18 at the 
New Hanover County Public Library. 
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,:Thursday, March 11~ 1999 . 

By BRIAN FEAGANS 
Wilmington Morning ~tar 

' 

WILMINGTON, N.C. -- Regulators and economic developers are working on a deal to clean up a 
former industrial lumberyard on the Cape Fear River, moving the 48-acre site closer to productive 
use and strengthening plans to develop the downtown waterfront. 

Southern Wood Piedmont Co., which operated the lumberyard for a half-century until it closed in 
1983, would remove cancer-causing chemicals left behind in the soil under the proposed agreement. 

The deal, which will be the subject of a public hearing next Thursday in Wilmington, would shift . 
oversight of the cleanup from the federal government to the state's Superfund program, said Stuart 
Parker, a hydrologist with the N.C. DivisionofWaste Management's Superfund section. 

By going the state route, the company can keep down costs incurred by a U.S. Environmental 
Protection Agency cleanup and avoid appearing on the national priority list of Superfund sites, he 
srud. . 

"For any property owner, there's a stigma for having NPL status," Mr. Parker said. 

Unless there are substantial objections from the public, the state plans to investigate how best to 
clean the site, then let contractors for Southern Wood Piedmont do the work .. 

, · The site, owned by the N.C. State Ports Authority, is just north of another 45 acres. of undeveloped 
land the Wilmington port owns near Greenfield and Front streets. 

At least two prospective buyers have looked at the property in recent months, said Scott Satterfield, 
. executive director of Wilmington Industrial Development, an industry-hunting group also known as 

the Committee of 100. 
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11It is a really valuable site for us to be able to show our clients, .. said Mr. Satterfield, who would 
not say what businesses are interested. 

The site has access to the river and rail lines at its eastern boundary. But disclosing the pollution 
problems - soil laced with dioxin and wood-treating wastes such as creosote and arsenic - draws 
hesitation, Mr. Satterfield said. 

11Thisis definitely good news, 11 he said. 11At one point many years ago, that was a vibrant industrial 
center for Wilmington. We want to see it that way again. 11 

·Karen Fox, a spokesman for the port, welcomed a state-led cleanup as well. 

The tract is pegged for port expansion, but only after it's cleaned up, she said. 

Wilmington officials have pushed a plan to move Almont Shipping Terminals to the former 
lumberyard and clear its current home on the northern riverfront to expand the downtown 
commercial center. 

Under an agreement signed Jan. 28, Southern Wood Piedmont will pay the EPA $600,000 to 
reimburse the agency for investigative costs. The company also would cover state costs to oversee 
the eventual cleanup, which Mr. Parker said should take roughly two to three years. 

After a battery of tests in 1997, the site qualified for the Superfund priority list primarily because of 
arsenic escaping to Greenfield Creek, which meanders into the Cape Fear. 

Nearby residents aren't in danger because of the pollution but should never ingest the soil there or 
fish in the lower parts of Greenfield Creek, Mr. Parker said. . 

State investigators know the cancer-causing pollutants have seeped into the soil, but they aren't sure 
how much has entered the groundwater, he said. They will test to determine the cheapest way to 
clean up the tract, then make sure the company follows a schedule for getting the job done. Any 
groundwater work could extend the cleanup by months or even years, Mr. Parker said. 

A public hearing on the state's proposed takeover of the cleanup will be at 6 p.m. March 18 at the 
New Hanover County Public Library. 
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l'usiliort requests will be •u.:commoclatcd whcllt.:vcr possible, but under no 
circumstances is position guaranteed. Adjusuuerll u( ud cost willrltJl be 
bused on positioning. 

The Wilmington St:.II'•Ncws rese1ves U1e right Lo edit, alter· or omit any 
udve!'lisemcrll. /\II copy is subj(:Cllo the uppmval of llw l'ublisher•. 

i\11 new :1.11cl u~t:d t:ur, mobile lwmt:, real ~talc, hdp wtultcd ancl llttw 
frant:hisc ullcrings will u•: ~mvicccl u.ncl hillt.:d by the Classillcd hdvcrti~ing 
Dcp:lrllll\;lJt nl cl:l~-~ifrccl ralt.:li rt:gardh:ss or Whl.!rt.: Lbc n.dverli~ill~ appclli'S in the 
newspaper. 

NO. 04 78 P. 2 
be billi!d p•·oductiorl c·· •s of $tJ() per hour. Clmnges aller proof 1'Cleu~~.: will 
be mndt: if liuw pcrn customers ri!k. Should llll error occur, ndveniscr 
~llCiuhlntllil)• the Wilmr ... ~tllll 51<\r-Ne,\·s wiU1i11 thr. fir~l dt~y lhc error occurs. 
Tlrt.: Wilmington Star-N1.:w~ r.::an pwmplly fumish the auvt!rliser a lcllet' slntil1g' 
tlw nulure ur the 1~1'1'1)\' ilntl give cunec:l copy. The Wilmi%1on St.u··Ncws will 
uol b1: liuble for MY crmr lnudver!isemcms to a 1-o'T';~tcr ex lent than the wM ,,r 
tbc ~pm·~· on;1rpietl hy thr crmr in thc radvcrtiscment. Nor will it be liable l'llr 
mnhted :1dv"rlisin!', No al101~ant.:cs will be made fot• Ctl"lllli tlml do not 

· mtt!t•riully alleclthc valul' uf the advel'liscnll!nl. .t\ny cluhm lhr allClwaun~ li1r 
tally l~rrlll'~ lllll~t be madt~ Within lillecn (t5} dtl)'S ane1' inserllo11. 

Cant:cll;aliut,~. changes of ill~t:t'linn ditle, :md/or COI'I'Cctilln~ nmsl conform 
!o publi~he:cl cbatllincs. lf the :tdvc,·tis~~·· t~l illlY limt' fails lo l'tll'ni~h n1py umVor 
it1~t11rrli11rl~ l'or lht~ nmlntrlt•d ndwrli~inl' ~ptll'C, it is uncla:a'!olrllld <IIHl ttgTet'tl 
!hm the la~ltopy 1\rpli~hcd and lht: ~l'an: lhcrt·witlturdcrecl, ~hall be rcpt::tlt•d 
until a tlC•v ua'tkr illlU copy arc Sivcn. A '2511/n surl'hargc will he dt<trgl!d when 
:111 :!clVt~lli~t:ll!CnL is canceled urc~l' tl11.: \IOil·pmof dcudlir\1~. 'l'ht• :UlltJUill will 
uppt:t\1' 1111 rh~ billir1g slatemt~lll in 1111! lllClnth lrl whiJa tht· ;1d w:IS cantcbl. 
Vealx~ lla d!'r.~ m·nrdt·rs by telephone will ht: l'll.'l't'ptcd althe :ulwrlis,Jr'~ 1isk only. 

· fhc WilmitiHlllll Slur-News, lnc. ~p~:t:ilkully dues not gu:u~\nlcl~ f)r t\mnue iUlY 
JiulJility wl\:ti~Oe-,lcr fnr rqlmcltlclion or f.llllly art work or 111:\lt't'iah pmvitkd by 
" third pnrly. The Wilminl~Lon !:ilar·Nt•ws, In~:. ,~;11 110! be rt•sp111l~iulc lin· 
advt~a·tising m;Jlt•rial~ un!c~~ n~l11n1 tll'livcry imlt'urlion~ nr~ rt•t·civ!!tl wit], 
inst•rtion mckr. 

Tht: <IUVt:tUser m1d :tdvcrlbing ng-ent:)' ti.~SUlllt! liability, joinUy and ~cvcrully, 
lor nil content (in\:hacling U:x~ rcpresent.tlirm~ w1d illust.r:ilinn~) of 11dvcrliscmenl~ 
printed ami nlw R~Sllllle rcsponsil)ili(y for uny claims ari$iPg thcrcfmrn lllaclt: 
u!pin~t tlw Wilmingtoa\ Slur-News, luc. The <~tlvertiscr :mel llw udvcrtiging 
1\gency as·,·ce, jointly und ~evemlly, lu indemnify and hold the WilmitlP,ll)tl 
Slar·News,lnc. hw1nless lur :111 co~~, C~tpcmes (including reu.sunuble atlot'nt:y\ 
fees), li;luilitics 1\lld tl;mmges rc~1rlting from publicatilll\ e1f uny advenisl!mcnl 
placccl by thl~ <1dvertiser an ell or tile ~tdvcrlising ;~gcncy. Tile ndvcrl.iscr i~ h~;ld 
ultimatdy l't:sponsiblt- J(n· payment. . 

lhtJ lorw;u·ding uf an order m· :idvc,·li~ing l.~JPY by U1e aclv(~rliwr or its agcntli>r 
publirtl{ion shall be wnstn1cd :ts :111 :u.:~.:~:pluncc of the mtes uanl conditions 
,;ov1~ming :~dvcrl.ising- ~put:t: in the Wilmingtcm Slur-News. Jo'ail\li'C Lu m:tke the 
ralt: cumtiliuns Clltl't:Spund wiU1 the mtc t:urd ell"eclive whcn udvettising is 
publi~ht:d shnll be I'Cfl'ilrdcd only as a clerical en·ur 1rnd publicnlion is rn;1dc :md is 
to be pi!hllor upon the tc,·m~ of lhe schedule in ftJl"CtJ wilh out fwthcr nolilic:ttion. 

In the evt~nt ur storm, lil'c, $llikc or other ~:mcrg~:ndcs bcyundtl11~ c.:•mlrol of 
l'ilhel' p:uty, lhi~ l'tmlract ~hall llll ~uspeml~cl by "s,·cemcnt Md m~ilhcr the 
l'ublish~:l' nm till' ttdvertisc,· is lilllllc in duma~jcs. 

'l'hc Wilmin~tcm Stur-Ncws,lnc. s\Jar•mlces Um no uclvs.:rtiscr enjuys a.tl)' rat(~ 
mal t:overcd lJy it.~ l'illt: l'iU·d. 

All wnlructs must be in wriling, duly signed and dated by :m uuU1orized 
rcpr~~entativu ofbollltlle aclvcrlisl.lr ancl public.:ation, in order for Ult: udverliset• 
t<J receive wnlrucl rnte discounts. 1\equesls to caned ndverlisiJ1S' tllnlructs can 
only be ac.:ccpLt!d when made ill wriling. 

'!em•~. nmdilions and r:alu~ of cnnu·ncL~ u.rc subjed to rt~vi~iun by th~: 
Wilmill!,'l'J'I Slnr·Ncws,lnc. upoa1thirly (::10) cl;ty:; wlil!cnnoli..:t! to the ndve11iS!!r1 

:mel upc111 suit! wriUcal illllit;c 1111d t'Cvi~hlll tlrt: udverlisc,· may rnnccl U1is 
contl'act ami ut.: released li11111 further pctfcll'ln:u)ct: of contractwithlllll pcnall)'
l'rovidt:cl, th<ll u· udverti~CI' UUC8 nul notify till! Wilmingtnal St.u-Ncws. Inc. 
within filleen (l!i) clay~ of U1e giving or lhc Wlillcn notkc of such l'evi~itln, and 
the ~arne $hall b~coaut: part of U1e conu·acL in U1e same manner us if il hacl VI.'Cn 
set fcll'lh when signccl. 
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~ •. ~r'J A 1:· : n~r. q':~~,~~ ~\~t\. ~}~~~~~~~·~ . 
Hetail advcctising rates tJ.te available to lldvertisers who sell directly Lo the 

publit: lhrou~h one or more rclOlil oullt!ts. U:ll~&s olhezwise ~pc.!dfied, rolfs arc 
per t:olumn inth anti ilpply w 1\llliJI"puptll' (!lOP) udvcrtisin~;. Agency ll.alc i$ 
cummis~ionublc lo rt.'CC)S':Jil.t:d utlvertising ugcncie~ al l51~:. All other rmc~ urc 
I)CVnon·commis~ionable. 

Ql'Er-t/ACF..N:OY ·;AAl$S\ 
DAILY 

PER COL. lN. $39.31 
SUNDAY 
$11.~7 

NEIGHllOHS 
$19.2G 

'l'hc following schcdulr: of rates will apply on signed cuu!J'u£1.!1 when c~,~ndilions 
ll'e fulfilled und payment is rec~:ived by Lhc 15Ut of Ute month following. 

~NUA!BtJU.\il.Q\U;.s! 
4.NNUAL INCHES DISCOUNT DAlLY SUNOAY NEIGHBORS 

150·199 .•••••• .29.~0'\ft.l ..... $27.71 ...... $29.!i2.: ..••. $13.5!1 
500·1,499 ......•. 30.25% ..... $:.17.42 ...... $:l9.!W •••...• $13.43 

1,500-4.,499 •..•.... 31.00% ••... $27.12 .•.•.. $28.89 ..•.... $13.~9 
4,500·8,999 ...•.... 32.00'\'o ..•. . $26.73 ..... $28.17 ....... $13.10 

9,000·J3,1!J!J ........ 33.001Yo ..... $26.31 •.•.. $2RJJ5 ....... $12.fl0 
13,500·17,!1!)9 , •.• , , •. 34.l)(J¥u , , .•• $25.!}1 . , ... $27.!):~ ..... , .$12.71 
1!1,000·22,499 .....•.. 3.1.00% .•..• $25.55 ...•. $27.22 ...•••. $12.52 
!:l,500·2G,909 ..•..... 36.00% .•..• $25.Hi ..... $26.!10 ....•.. $12.33 
l7,000·31,4!l0 ....... .37.001/t, ..... $24.77 ..... $2G.3!1 ..••... $12.19 
11,500·35,999 ..••.... 38.000!1: ...•. $24.37 ..... $25.96 ••••... $11.94 
IG,OOCJ..40,499 ....•... 39.000/o ..••. $23.98 •... . $~5.54 .•••... $11.75 
\ddilional Annucll3ulk volume levels available. 

~tF'.S'i 
\dvertisel' Ol&l'ecs to purch:~.~~e a rninimum of Ot\C ~md one·half (1: 112'') column 
nchcs of advertising ~:.cll week for a minimum of six (6) consecutive w::eks. 

:t 
DJSCOUNr DAlLY SUNUAY NEIOHUORS 

1ER COL. IN 29 . .'i0Wo .•.•.. $27.71 ....•. $2U.!i:l ..•.•.. $13 .• ~~ 

MO~~l . 
· Wvertise1· agrees to pw·chasc a minimum. of six (6) colw;m inches of 

.dvertising eaeh month for :1. minimum of three (3) consecutiv~ tnont.hs. 

DISCOUNT DAILY SUNDAY NEIGHBORS 
'Ell COL. IN lo!B.OOO/o ••••• ,$28.30 .•.... $30.15 •.•. i .. $13.87 

REJ.l.F..AT..ECONO.Mr~a."tlttEll 
·pcdficd :~.d size to run on Lhe s:unc d11.y{s) of each week for a minimum of 
tirtccn (13} consecutive Wlit!k:J. Minim1,1m 11.d size is four (4) column inclle~, 
111Ximum twenty (20) colunl!l inches. Available Monday, Tuesday, or Saturday 
1ith copy changes allowed each week. · 1 

. ~' 
SINGLE REP ........... PER COL. lN ...... $16.71 

··if. 

DOUBLE REP ...•...... PER COL. IN ...... $15.80 ~-~ 
1\vo consea1tive REI:' days wilb StUne ad copy. Rl!peat discouniS do not apply. 

'TlUPLE REP ........ · ... PER COL. IN ...... $14.62 J _i 

Three c.omecutive REP cluys with same ad copy. RepeaL di8Counlt do notupply. 
'· 

FLEX REP ....•••.••. PER COL. IN .•.... $20.01 A 
Ad size may VIIJ}' frotn four (4) to twenty {20) collllnn inch~ ~ ~ek. 
Available Monday, Tuelday and/or Wednesday in combination ~lh Star~ 

. vt;:, ~-·. 

NO. 0478 P. 3 
.C.FRiiMt't·PINING: 6 
Available oxlly w re'ta~ Advertisen agree to puiChase 11. minimum of three 
und one-half (3 l/2) column inches of advertising each wec)c for a. minimum 
(lf 6ix (G) comeculiv~ weck.s in Friday's Weekend section. Repeal discounts 
availablu. 

lJlSCOUN'l' fiUUAY 
1'ER COt •. IN. 4!i.Cl0% ..•....... $2L~i 

~~tlm>AY. 'tllA1,{'tt~ 
J\vuilu.blu to u·a.vcl/Lvur ugcncies, hotels. 11.nd resorts. Actvertisen :tgree lO 
pun.:hil-~C 11 minimumnflhn:c und one·ha.lf(:l 1/:l) t:olumn inches ofadv~:rtising 
each week for 11 minimum of 6ix (G) conscculivc weeks in Sunday's lhwcl 
section. Hllpcal diswunts a.vnilable. 

DISCOUNT SUNDAY 
l1EH. COL. IN. 46.000/o •......... $:.12.61 

r;s:P.ECIAL' SE.tntl~tts·~ 
Special pmmotions of !.he newspapc{ Cur advertisers in ret.aillr11.ding zone nol 
on conlr:tct. · 

DAlLY SUNDAY NEIGBJJOttS 
1'ER C01 ... 1N. $26.l!!J ..•..•.••. $3().77 .••..•.... $11.16 

:·niSTRillXJt()lt:GQ?.oP M~ 
Advc1'ti$illg for pwducts :u'd/or services incol'pOrttting dealer lisLitlgo;. 

'DAILY SUNDAY NEIGl-IBORS 
PER COL. IN. $27.71 ....••...•. $29.52 ......•... $13.,SB 

~:Ntll'&.RO}JF.;~tt.s,: 
Adverli5iog for non·p:'Ofil or!)ll.nizaUons thai. huve u. tax exemption number. 

DAll.Y SUNDAY NEIGHIIOHS 
l'l::ll COL. IN. $27.71 ........... $29.52 ....•..... $1:!.58 

~PnlltlCAL~ 
Advertising for instate political candidates and referendwns. Advance payment 
by check and documemalion required . 

DAILY SUNO.t\Y NEIGB.BORS 
PlmCOL. IN. $28.89 .......... $30.77 .....•..•. $14.16 

~~PE.('(,,ISC.OUNr&.':. 
ROP advertising repeaL(ld within seven (7) days without copy clw.nges ea.m the 
Jollowing discounts: 
• :.!51ift, discowll on 'c~:ond insertion 
• 50o/o discount on third through sixlh in~ertion 

Ads ordered lO run for two (2) consecutive day6 only, earn a 500/u discount on 
the second cun date. 

All di~count! calculated from the daily rate. 

~~~!QJ;l.~ 
Multiple page advertising discounts ba.sed on the nurnbec o( full page unlLs in 
one issue :u1d frequency used. lUtes avaiiHble upon request. • 

~U'JM.~lJ 
&eprint contract advertisers ~ng a minimum cf thirteen (13) full page unitJ 
of advertising on Mondays, Tuesdays, Fridays and/or Saturday within one (1) 
year are eligible for additional di'coWIIJ, available upon request. 

DAILY SPACE SPOT .. ' I .PER COL. IN ... ' . . $13.84 .:~· ::.' 
Same Ei7-C ad run twenty·cight (28) consr.!cutive da)ll. Copy ch~es allo~ed ~~G~ 
every seven (7) days. Repcll.t discounts do not apply. ~ '. Full page ads published on Thesda.y will {C(eive a 40% discount from !he 
Minimum Ad ~i;te: 1 col. inch. advertisers regul~ rate. Repeat dJ&CoWII.! do not apply. 

\\:. :.:t~·~~\~1~~ ~: io\l'W~~n_~·l.~~; t~G~~,. ... er;,.,-u· ·~r ?''irtii.i-n<;~lJ, 1 . 'if"':\ID'it~i\ti8'rw~'~ \'\o,t\J 
:r)H ~ .. [~30~t~~n;~.~~~;.t: ~ ·:.i~. ~ ,iincl\~~.12 S~\'\e'~ ~~~ ~~f~:.uO . '(l.tf3l :~ m\~ 1. ~tffi~~n~ 
... yS'i\~ ! lh '-l"" • '..,Y :\~t~ . •,'I ~:P~'I t . ~P. ~ ,J ell~ 1 ~ fj.I1/RttYliiwdJ:fne fNP.ii5J 1\Wa:' I 

•:)! 1, {:~ ~t~l•11 ti,~'J'l~ •.} ~~~~1rJ~! II '~t! ~~~ fll ~' . t•I'J'+\1•·t•(l~~· p~liMDl~\t~\J\ , · •l}<%.\'flt ~~~~· : ~5 ftB~ 
II ::2• tO c~~ t "~~~(.~!~.~~~~~. ~·· ... 'te~l~~.'. .. ~c \l~~~,i\,141~~~~~ . twerp 
·8f.?e:~C'\(\e f;~{ I~¥ \~·~#~~tc}dt~~B~~.:;,\\':oe.a -r~~olu~~~ ~3.\l·~~~br'lii~~~ m&r;l ~"1! :ul~e. 
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Advertising units published inlhe Mornin~ S~ imciA.nday Slar-News on 
a~sp;u,;e uv:tilable b~sis. All ads will be pl:u:ed a.t--blish~r·s discl'elion 
within u Lhi1ty (3()) tilly period or during each cu.lcndar 1llOn~1 us conu·acLcd. 
[qr twdve (12) cr)n~ct:utive monll)ij, 

AI) SIZES 30 DAY I:.! MONTI·IS 
3 col .)( 10 3/-i'' & 4 ~.;ul x 1:1" ••••••• $115.00 per orl ....••. $~20.00 per ud 
If. col)( Hi"&. 3 col x 21 11'2" . , , •.. $!140.00 per ad ••..... $7!)0.00 pei· ad 
G col x 21 1/2'1 

•• , , •••••••••••• $1,580.00 p~r ad .•••. $1,4!!0.00 per ad 

"""d'fi~T'I:'Tid' 
•' '->.(1.04.'14'~~ 
Channels is a quarlc.:rlold television prub'TiliTI guide published ~ p<~rl of Ute 
Sunday SU!r·News. 

J)ISCOUNT 111m INCH 
Ol1EN HATE ...........................•.... $19.47 
~ CONSECUfiV.J:~ Wmms ....... .l:lflib •••.... $17.13 ~: 
ll CONSECliTIVE WEEKS ....•... 15% ....... $1<i.55~ 
13 CONSECliTIVE WEEKS ....... 18% ..••.•. $16.97 • 
2!i CONSEClnWE WeEKS •••... -~1!1/u ••••••. $J5.::JH · 
.~2 CONSECliTNE WEEKS ...... .21tlll ....... $11.80: 
BACK PAGE (includes lwu spot colors) .•...•••.•. $61.5.00 
Q.UART£H PANELS (im:ludes two spol colors) ••.. $1:15.00 - ~. 

A minil'}lUln of one (1) quarter p3ge ad pe~· month for a minurium of uJbc (3) 
conscculive months, a& conlructed. · 

Chann~ls advertising units available: 
• 1 col x 2 1/4 inches • 3 col x 2 l/4 inches • 2 col x 4 1/'.l inches 
• :l col x 2 1/4 inche' • 4 col x 2 1/4 inches • 4 col x!) 1/2 inches 

~n~tta""tmsf!~ 
A weekly news section of lhe Wilmington Morning Slur publishe$ ~o-vcry 
Titutsday ~~nd is dislribulcd illllrunswiclc Cot.~nty. Local advertiaing raLi:s an: 
uvailablc ID :ulvertisers who 1cll directly to the public llu·ousi' one or mote 
oullc~. Unless olherwille specilied, ralco arc per column inch and apply Lu run 
or p:tper (ROl~ advertising. Hales are nellnon·commission~lc. < 

OPEN RATE .......••••...••.. $5.00 pe1· column inch; 
.. ~. \ .•. 

WEEKLY RATE .••••.••...... .$4.75 pcrcolwnn iatclf~. ~; 
Advertiser :l8"'CC& lo purch:J.Se a minimwn of ~wo (2) col~n inches of 
advertising each week for a minirnwn or thirteen (1::1) consei:ulivc weeks. 

·~:~ ~::: 
SPEClAI.SECl'ION HATE ...... $1.1:10percolurxminch~- r' 
Special promotions of lhc ncwspapel' for udverlisc1·s in rctal1 IJ•J.dial!(¥.on!! 
not on COI'\trlld. 'f. t 

J. :,.. 
DlSTIUBlJfOR CO-OP HAT£ •.. $4.80 pe~ column inch' ~· 
Advertising for pwducts andloc wrvices incorporating dealetlislingv. ~· 

.. J.. ~· .. ~(. ... 

NON-l,HOHT RA:'f.E .••.•..•... $1.80 per columll inch:~ ·~ 
Advertising for non·p~ofil organizations !.hat have a W: exeqij>tion nutnber. 
. ·1 ~ 
POLITICAL RATE : .•.......... $1.80 per column incl{:T ~:: 
Advertising for instAte candidates aod referendums. Advance payment by 
chcc~ md documelllatiun i! required. ''~ f: 

COLOR RATES -Hates are n.cL. 
Blat:k plus 1 colo( ...••........•.. $90.00 
Bl~ plus 2 colors ....••••••..•.. $t50.00 
lllack plus 3 colors (process) .. : . ... $210.00 

. ~- .. 
•;' 

.) 

) ·t 
-~ '1 .. , 
; ";. ~71 

CLOSING TIMES/DEADUNES ~{ ~ 
PROOf .•.... 4l)M frid:1y NON-PROOF ..••.. 4- PM Mopcfay 

' r .• ~ !'.! 
. ~:~ ·i~ 

srAR.WAtta~'ti:~~ ::'},t · f!~ 
~larWulclt is published evezy Wednc~da.y :md delivc;c:d by ad~·C<Lnicr, mall, 
md new~ rucks in New HwtoVtl' Co~uLy. lJi3tlibulioll i9 uver~.CJ(l() coejes . 

. ·.l~ "' 

)l'EN RAT!~ ...•••.•......••. PER COL. IN . .... $3.30 J ~;· 
W CONSEClTl'IVI:: WEEKS .. .l'ER COL. IN ...•. $3.05 :f . i 
i:.! CONSEClJriVE WEEKS .. .l'J.m COL IN ••••. $2.70 ,.·~~ :· 
Jnc Color $100.00 'lwo Colol'!i ~mo.oo 'I'hrC"c Colors !2oiion ~· 

NO. 0478 P. 4 
~~NE~P~·~·~" .o~~ 
1\. weekly news secli Lhe WilminslOn Morning Stat publish~:d every 
Wcdnesd:\y :111d i~ clisl1i u1ed in New Hanover County. Sec r.ucs under ROP 
ru.Lcs. 

1 W:DN:ESbAY; COf:U10~S: 
Wcclnc~tlo.~y Coupons appcaJ· in lhc Ncighb,Jr~ ~ccLion of lhc Wilmington 
Morning S!Ar und S~u·Waldl, vur non-subscriber publit:uLion, on lhe 1~1. ~nd 
~.tnd 3rd Wcdnctidlly of each ml)nth. Coupons include full process color. 
l)islribution indudes over 5G,OOO New Hunovcr Counly households. lUtte~ 
and conlracls ure :w:tilablc upon requ!!sl. 

I PRndEroJE .': 
l'l'imeTi•n!! is a monUtly publicllLion by U1e Wilmington Staa•Ncw~ lurgclcd 
!pcciflcully to the !iO+ m<~Tkcl .. Over 12,000 copies IU'c printed u.nd di~lributed, 
throllgh rcquesler n1:lll und slr<~legic si1tglc t:opy locations. Dc11tUin!! is !he J!iu1 
u( Ute mon~t pl'lor lo issue dale. Free 5Lwtding inserLS ;u;cepLcd. l{:Ucs avail<~bl!! 
upon 1·equcsL 

·~·n Rl'~ · .... ~. ~')\.el~'""' JUP 
;.6.~.1.'\R(P fi\RAT.GS~ .. ~~:u.::""\'{ .. ~~~~.: .. q, s\ 

'llu: following schedule! of rates apply IO individual ndvcrtiscr's preprinted 
inserU! included a.~ purl of !he Wilmin0wn Star-News newsp11pers. Available! 
d11ily :utcl Sunday. Hates do not apply to mulliple advertiser inserts. Hatca ure 
based Oil luliil square inches O( pre·print pel' p~·c. 

' 
NON CONTRACf 1{1\l'ES COST PER THOUSAND . 
Up to 2:ill 5tJ. in.=> 2 P:!ge Cwd .•••.•.....••..••. .$29.00 

23()-371 sq. in.= 4 l'at;e Card .•.••..••......•... $33.00 
375-5GI sq. in. = (i Puge Card •..........••...... $39.00 
.562·G44 sq. in. =-1l,~~ge Tab ............•...•... $40.00 
Ci15·9GG sq. in. "" G l'~~ge Tab ...•..•............. $49.00 

9()7-1,\:!88 sq. ln. =- 1:1 Page Tab .......•...••....... $52.00 
l,!l!:l!l·l1932 5q. in.= 12 ~ Ihl> .................. .$55.00 
1,!J:ii!·:l,57G sq. in. = ICi l'11ge 'Jb.b ...............•... $58.00 
2,!i77·3,2:.!0 sq. in. = 20 Pa~ lib ................... $61.00 
ovc1' 3,221 sq. in. = 24 l1agc 'lith .............••.... $64.00 

Spadc.:~t ..••..........••..•..•. $4G.OO 

CONTRACT MTES/l'REPIU.NTS l,l.W. YEAR 
5-19 20 .. 13 34-47 48-<il 62·75 7(j+ 

:l Cal'd ...... $21:1 ..... $27 ..... $2(i ..... $25 ..... $24 ..... $23 
4 Catd ...... $32 · ..... $31 ..... $30 ..... $29 ..... $2!! ..... $25 
!l Cal'd ...... $37 ..... $35 ..... s~~;i ..... $31 ..... $2!1 ..... $26 
~Tab ....... $42 ..... $38 ..... $3!i ..... $32 ..... $29 ..... $28 
a 'lab ...... • $4-5 ..... $H .... .$31! ... .. s::Js .... .$32 ..... $2!J 
8 Tab ....... $4-8 ..... $44 ..... $41 ..... $3B ... .. $35 ..... $32 
12 'Jhb ....... $51 ..... $17 ..... $4.( ..... $41 ..... $38 ..... $3.'5 
16 'lbh ...... .$54 ..... $50 ..... $47 ..... ~44 .... .$41 ..... $38 
20'l'ab ...... . $57 ..... $53 ..... $50 .... . $4-7' ..... $44 ..... $41 
24 'Thb ....... $60 ..... $55 ..... $53 ..... $50 ..... $47 ..... $41 
Spadca ..... .$42 ..... $38 •.• .. $35 .... .$32 

l'rcprint rates 1tre based on sLKnd!U'd tabloid pKge size of JGl 5quare inches. 
Secvnd pn .... prillt fm· same udvertiser, in scune issue, will receive a $22.()0 perM 
cli~ounl (minimu111 sil.e H tab P:~GCS). lnprint insel'f.ion dollar expenditures will 
11pp1y low:lfd ROP conlr:u:t fuliillment. 

Publishe.'s approval needed on preprinted inserls of more than 3<i p11£ts. 
Minirnum insert quanlily is 5,000 (10,000 on days when no olher illse~U are 
scheduled). ll is the respoASibillty of the advertiser to sccun: estimated pre" 
run figures from the n~wspaper or to rupply gro1S distribution. Tile quantity 
of inse1u billed to the advertiser may vary ba.sed upon lhe actual number of 
copies di~!ributed withi11 !he geographic urel\ which lhe adve11iscr haJ 
designated w receive Ute advertising mess~e. llle :u:Lual number of copies 
distributed m11.y vary from time to !iina and may difi't'l' from published 
circulntion !igurcs. Iruens 10 be shipped, prepaid on disposable skids to the 
Wilminj,rtOI\ Sl:lr·News, Inc., 1003 Soulh 17th Sb·ee~ Wilmington, NC 28401. 

lnse1'U must be at newspaper five (5) days prior lo publicalion by 4:00pm. 
All in~crts subject Lo review and 11pproval before insertion. Minimum 
intcrlsize is G'' wide x 5'' high. Maximum ineert size 11'' wide X 11" high. 
Si:'\gh: Card Huck .00i5 i11t!1 minimum lhkYJl<!SS rcouirr.d. 
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D~~ly nnd Sunday, Per !'age. Ril11!9 urc net. NM-Co!orTM Inks ure used. 

Sli\NDA(lD '11\BLOlU QUARTEHFOLU 
lllack plus I euler 
l)lt«:k plus 2 color5 
lll!icl< plus 3 colors (process) 

$:l30.00 ...... $tl5.00 .... ~ i .$57.50 
$322.00 •••••• $ Hil.Ol) •••• , ~- .$H0.50 
$3G!l.OO ...... $1!14.00 ..... d!J2.00 · 

~' . 
The following tliscuWll.! apply ~ color users of lhc WJlminstoJ) Muming SUIJ· 
nnd SWlday SlJJ. ... New$ wh~:n a signed contre.ct is in ell'l!ct. 'fhese cliscQun~ 
llpply only 1.0 HOI' adverli~in!j and iU'c limitl!u lu U1c Process Colors of 
Magenta, Cyan and Yellow. The Wilming'LOn Star-News 1'e!ctVcs U11: rigtll to 
limit colo1· on aoy given publishing du.y. .:,r · 

COLOR J\DS l'ER YEAR DISCOUNT 
13·28 ....•.• , ••...•.....•....• su;u 
~9-::J!l ••...........•• ' •...... lQl\V 
39·51 , •. , ..........• , , , , .. , .. l.~Ofn 

52 or more .........••.......•.. 20% 

:;r ,~ 

;t :': . -.~ 
~· .-:,;: 

.f. 

·t 

~~ 

STANDBY COLOR .~f. 1t 
One color on a color ~vll.ilable basiE, limited to Red, Blue IUldYellow. -'f(··· 

Up to 31 V2 COL. INCHES ... , .... $70.00 ~ ;. 
il:l to G3 COL. INC.tiES ........... .$!15.00 J i: 

64 to 94 COL. INCHES ........... $100.00 ,;; _t 
951.0 129 COL. INCijES , . , . , .. , . .$ll5.00 .;~: ~ 

8 'l::·snr.nr·A ~~~:R· 7np U~.l~:c4t9~-~;f.f ... t-!i!.t\;~~.~ .. ,r;J:, ~,. v ,~1, .. 1~1)"" ' 1 "\~~.,~"L.:\1~:(\ 
. · . ...-J· ·t. 

NATIONAl. TIE-IN ADS . 'i..r J 
·~ \ Signature .u!s that Ufe positioned adjtu:ent to :ulvcliising pi~ by "~onaJ 

advcrlitt:fs. · · i·t · : ~ 
.OAILY .. , ...................... , .. $27.71 per tolumn;d!ch (ncl):.( 
S~N!JJ\Y ........................ .. $29.~2 per colwn~Fch (neL)~ 
NEIGHBORS ...... , . , ...•......... :t13.;,R pc,culum~t:h (nc.:t)i);· 

Jt~'SP.t(IAL ldAYS~~ArlfSV{(-lliR~ 
. it\l, ~; 

Cha.nnels 1V Dock- Sunday Food- WedncsdaY3f · '~t' 
'lh.ve! - Sunday Coupon .PMge- W:~csduy 'fl 
Busineli.$- Dll.ily , ~)(Ult &_Garden --~·:"dny ~\ 
Stock.s!Markels -'lue:~day tlU'U Saturday Enterla.ltunl:nl-1'_., . y f: 
Around The House - 'J'ucsday He!igion - Saturda ,£ ·"~ 
IJfWlSwick Up Close- Thunday Neighbu~- Wedn~y ~~ 

~lz~~~RQP)5ilrRrQUIR£M£NTS\. ·g~ 
... ~~ .» 

JOl.UMNS STANDARD 'l~LOID QUtJ\TERFQLD 
1 •• , •••.... 2 1/16 incites ...... 1 15/16 inchea •.••• fl.:l!i/1<) ~s 
2 .••...... .4 1/4- inches ••..••. 4 inches .........• .2314 inches 
3 .......... 6 7116 inches ...... 6 1/8 inche, ...... ·it:l/4 inmes. 
4., .•••• ,, .8 5/R inches •••.... 8 ::l/16 inches ..... , ·:s;.J/4 inch~ 
5 ........ .10 13/lG inches . , , , .10 1/4 inches <'t ~; 
G 13 . h ·"~ ~ . ......••. me es ·'"'; ~i· 

~ ~ 
;II\NDARD Puuble 1ruck .•.... , ... 26 112 inches wide ~if. r 
'ull po.gc depth is 21 1/2 inchllll · i" · ~f:-
I'AllLOID Double 'Iiuck •........ , .. 21 l/2 inches wide :~·- ·i_".!. 
i'uJI p~~ge depUt is !3 incltea :~ . ~;;. 

A:-r. :!: 
~1,1ARTimFOLD Double 1h.Jck ..• , . .12 7/lG inches wide )~· . ~-I 
iull pugc depth is 9 1/:.! iiJches , ~1]t. , · :~·: 

~.· f' 
.ltc minimum ad deptll is um: (J) indt wi!l1 addiuon:LI dep!l1 i'i~.,~-•. fourt!t{i/4) 
:1ch irJtremcnts. Ads lh~ cxc:ccd 1!) im.:hcs in depU1 will be !led lh~t~l\111 
olumn clcplh of 21 l/'21nchcs. The b"'ltcr on a dooulc; !ruck i1 ' cd ~ ffull 
ulumn in slllnd~,·l.abloid and quiUterfold fonnllls. Sl:lnd~!pige dohb!c 
:ucks mu~lt•tmlain a min~um of l!ifi column incites (13 columli~x 12 i"ch'es). 

The Wilmington Stm··News, I11c. fC~I!Jves the l'ighl to revis~.:, cdiL or reject 
any advcrlisement at tlliY ti1nc before actual publication t)r o.!lcr publiwtion. 
All udvcrUsint; acccrm~d subjccl to availahility uf space. 

The Wilmington sw..-Ncws, l.nc. sha.llnoL be liable lbl' MY crrurs 11ppe:uing in 
published t\dvc.-Lising. 'fhc portion of a11y :J.dvenisement conl:l.ir)irJg 1111 error will 
be republished tom:clly without cll:U'gl:. While no advcrU~cr is l~t,'lllly rcquil·cd 
lo sell a.t an inwrrcctly udve1'liscd prlw, !he Wilmington Sw.r·News, Inc., ill the 
event of its bcir1g l·csponsible fol' rut error in Ute advertised pKicc, will furnish lin: 
ndvcnisc.· with u letter staUng l11c pricu which should have appe:u-cd in 1hc 
!WvcJ1Jsclllt:llt ax ordered. 

All advc1·ti~ing which may apjH!iU' lo resemble nl!ws muller will be labclcc.l 
with lh~.: word 11adverlist:mt~nL" in 10 pl. type, one or more limes lnmd on 
llllmbcr of columns . 

The usc o( Cc11tury Old Style B'l' lhroughout a.n ad is notrermitled. An ad or 
typt: within an ad, caru10L be pl~~eed upside down. A full p:Jge o.d may be placed on 
it.s side wilh p•ior Jniin!lgement approval. Minimum type size au:eptable is Gpl 

]4~ ~·eto~JN·«~trfd:~s~.P(AD.~1:Nl~u~ 
REGUL\R EDmONS 
EDl'l'lON PROOF NON-PROOf 
Sw1d~y .. , ••. , • , • , ...... {I'M Wednesday ... 41'M ·nmrsday 

Cbwutels \l'V) ..... , . .4 l'M Monday ...•.. 4 PM Monday 
J...ifcsLyle . , ....... , .•. 4 PM Tuesday .. , •.• 4 PM 1\lcsday 
11n1Ulce ••..•.....•... 4 PM Wednesday ... 4 PM Wednesday 
Amuscmen~ ......... 4 PM 'lucsduy ...... 4 PM 1ucsday 
'lhwel .......•• , .• , •. 4 PM 'lt..esda.y ....•. 4l'M '!uesday 

Monday .......• , •.•.. A PM 'J'hursclay ..... 9 AM Friday 

'luesday ..• , •.••• , ..... . 3 PM Friday ....... , 3 PM 1'1iday 

Wcdl)c~clll.y ...•......... 4 PM l~riday .... , ..• 9 AM Monday 
N~.ighboi'S ........... 1 PM Friday ..•.. ,,, I PM Friday 
St.:uWulch .•.••...... 2l'M Friday .... , .• , 2 PM Frida.y 

Thur~duy .............. 1- PM Monday. , , • , • 9 AM 1've8day 
Hrun,w!ck Up Close .•. 4 PM Friday .. , , .... 41'M Mond~y 

Frid!ly , ......• , . , •...• .4 PM 'li..n:~day •..... 9 AM Wednesday 

Saturday , ... , , , ........ 1 PM We<bc~day ... 9 AM ThWl!day 

Special in·planl o.dv~,-rt;i.,ing sections 5 working days prior to publi~on . 

15~ ~£RROnU(IiO~~~QlJJR~~:ENIS:. 
FURNISHED (CAMERA READY) SPECIFICATIONS 
Preferred reproduction ma!elials al'e 6Siine negatives, right reading, cmulaion 
side down. Please include calm· plate infol'm:ilion along with rcgislnwon 
murks. lt is tequircd th11t you supply 11. composite proof and p~pcr positives of 
!he ad if you are sendin~ color sepura.ted negatives. 

So·ec:n, of less Ul~ll 20% or mOI'e than 71'Yu should be avoided. 
SubmisGion of a1t for scauning are: B&W or Color prll'l\s up to 8" x 12". 
Slides or negative!, 35mm only. 

ADDn'IONAL CHARGES 
l'rep:~.~·aLion uf fmished ~t, in-hou!e studio and on location photcgmphy 
available. Hules vnry nnd are av:tilable upon request 

CHARGES FOR CAMERA lU'.ADY ADS &. ART 
VELOXES up to 14'1 x 21 l/2" ....•.. $5.00 
NEGAl'IVli.S up to 14'1 x :.11 l/~~· , , , .$10.(l(l 
3 lt:l'' FLOI'I'Y DJSK .••........... $5.00 
IOMEGA Zit> J.)lSK ......•. ,,, •.. $15.00 
SENT llY CMAIL ............... $25.GO 
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iELt~,..~ .. "i's ¥M'tlrlo'~\s: 
APPUCATIONS · • 
•. file lionn:u: Macintosh. Always send a hard cop reJere11ce 

~ QUAlOOCliimss 
~ • Semi nH.tive document 

• Include screen and prinwr fonts and r,r.1phics 
• Crop irn~tgcs lo 100% of siil.e \IScd in documcnL 

·~ MUI.:ri-AD CREATOR 
~c. • Send naliv~ docwuent 
~ 

• Include fonts and S'!"llPhics 
• Crop images to lOO'Yo ofli7.C used in doeumem f :• 

j>' 

PHOTOSHOP 
• Sa.v<! a.s EPS or Tiff Only 
• All color CMYK (Pantones must be conven!!d to CMYK) ,. ' 
• l,ine art 600 dpi • ;; 

··~· • Gra~cale 170 dpi 
• Lne sct·een 85 __ i 

• Crop images to 100% of size used in doc~ment 

ILLUSTRATOR .._ 
• EPS file wilh fonts Ol.ltlined ~·· 

• EPS Iii~ without foni.B outlined, but include fonts ii you requite 
ch:mge~ to the a.d · J .~ 

• Crop imas-es to 1000/o or size used il) document ~ .~ ' ?-' L: I .. ""' 
•WE DO Nar A.CCEPI' NA'l'IVE P.I\GEMAI<ER DOCUMENTS:· 
If you use Polg-eMaker, please requesllhe PageMaker Supplcmerlt for instz}tctions 
on how we tSJl receive your :!.d. · 4:·. ! : 

J ·: liiQ DEUVI::H.Y 1 ; 
~ •Disk .;~ ·,: 

- • 1.1 Mn floppy disk :A~ i1 i 
• 100 MB Zip ca.rb·idgc J ~· 1' 'l ft . 

~ BBS . ;~. :~:i a.- Th(! bulletin boltfd systetn allows you to send yuur ill:oj~ecllyS'Us 2{ 
how·s ll day. We pi'OVide the son ware. All you need \lfil modem. Pur 
mor~ information on using this service, plea,e c:ill 01~43·2283.: 

' ... ~ ;~ 
·~ INTEltNET £-H A 'L ' ·~t '{ I lYU'\.1. ~- -""I 

We willncccpt your ad via e-mail if it is smaller lhm one ~gabyte U\ rile. 
li'or more inform:llion on usitlg lhis servi~o-e, please cal1910-343·22!!3 . 

.... ~~~ !"'· 

.·~-. AP ADSEND p For information on using this ad delivery service, 
calll-800.2-ADSEND. 

:~ ~~ 
\~... ;.f 
lj.::' .~ 

.,jt. .~ i 
)~:. •;~··i 
• i·•;_ i~· I 

FONTS . ~ ~t ~·.t. 
• T1'UC'IJpe fonts -Fonts thal em be ganerated at any size o~:ecreen ~d 
• printed without being two sep~le pieces. ·' ~;t · · ;(: : 
• Postscript l''onts- Fonts that have two separate parts: bitmapped sa·edi font 
:~nd a corresponding printer font. You need both screen an4 printer font. 

• Use bold & it.'llic faces within (ont families instead or using th~ .. nnmu cilPicr.,, 
··Use type size of 6 points or large1: · : ~~ ·l i, ·";} ·· . .a 1 

GIV\~HIC~. ~j ·' ~l! 
I lt:l'~ 1!11d 1JFf Only . ;:f:'f' \~ : 
• )Jinary coding •. f..t 1 ,~ I 

• Crop ilnages 100% o{ size used in document .: ·~·i·.: ;;i \ 
• Do nol&llve imag<:s with DCS (Desktop Color S¢opur.tio1\) ~ected }i 1 

• Line Art should be at 600 resolution · 3~- ) ·~~~I 
• Grayscale and color should be :tt 170 resolutiol) ,:::; · :.~ ! 
• Cornpemw for 1()0/~ dot g11in of pruaa >.~;1.. '·Li 
• All toler should be CMYK (P:uttuncs must be convened ta:CMYK)·~ 1 

. J'i': ~~ 
iUPl,LEMENTS . ~:~~ : .. ~' j 
J\$k your Advertisii1S' Rilpresenta.live m· call 910-343·22!!3 Tot $upplem~ll 
inrorma!lon on the followinr<: · .~·• ~ i a· .... ,~ ~ \ 
• Qu:llkXPress • Photoshop • Illu~trntor • Pa;emakt>r '"'' ' 

.• 

Polilicu.l, lransie111, u.musement, uucUon, cit·cu~ or other chmilicalions uf 
0\dvcrlising, allhc Publisher's cliscrelion are l'ouh in adw.n.ce :tt puLlishcd rates. 
I.u\lcry, palmi~Lry, psychic;, ~tdDption and/or ads tonlwning 1)0() tdcphanc 
munbcrs arc nol ucccplcd. 

Spcciul J:lUb]i(;aliom may be~.:umc :w:tilablc, Sec new~papcr lor supph:mcnl:tl 
raLe carJ,. 

All new und used c~·. mobile hon1c, real esta.tc, help wanted und new rran~.:hise 
oJleLins'S h:mdled 1111d billed. by the classilled depattmcnt at cl:13&.ilicu n.les. 

' , (0 .. , :')\~ ;u ':i\flq.":"'" I. p,QlJ.l.•" • '-"1) 
~ 18~··, M C5 ·a"'i."'?.'t'';:;. .. ~~;·t.S~,\i·~~r~'l"'1'{~'~ ~• .,· 

Sunclay Colur c.:umics arc a. weekly fcalun: of the Wilminston Sw-News, lm:. 
lllld are 1'Un in tabloid formnl. Rate tmd medJa:lical da!.:l ~'C as follows: 

Full l\lge (8 3/4'' X 12 3/4") .• , . , ... , .. $1,3!!8.00 
2/'J l'age (R 311" X!! 11'1'? ..•••... , ..• $1,026.00 
In Page (R ~i/1" X G 1/4 11

) , ••• , ••••••••• $846.00 
1(3 Page (ll311 11 X 4 I/4 11

) , , , ••••••••••• $663.00 

Copy of u1sc1'Uon order and printing material are to be sent to Sulliv~tnOraphics 
{Gn.:otler llu!Talo Press), Fnyclleville :md Quany Sb.'Ccls, Syl:~cuga hL 35150. 
MaLcriaJ., must be: received !j weeks in adv01nce of publict~!ion. 

-~Jg·,·.:·M.AGAZI[I'r~~~':t\l~~~)~:'b,~5~ u~\.:\ .... ~s-s 
•• • ~~~~:J '''thr •' l.l•~P: · 1.1 

PARADE 
Ru11~ weekly as a Sunday supplement. Advertising handled ditcc~y through 
l':lra.dc M11guzine. 

EsUlblished: SLar IHG7. Member AudiL Bureau of Cin:ulations, current audit 
available on 1'equc5l. 



• • P. 0. Box 5447 
Spartanburg, S.C. 29304 

Phone: (864) 599-1070 
FAX: (864) 599-1087 

· Southern Wood Piedmont Company 

January 28, 1~99 

Stuart F. Parker, Jr. 
Hydro geologist 
NC Superfund Section 
401 Oberlin Road, Suite 150 

· Raleigh, NC 27605-1350 

Re: Sig~ed AOC 
Southern Wood Piedmont Site 
Wilmington, New Hanover County, NC 
USEPA ID Number NCD058517467 

. Dear Mr. Parker: . · 

JAN291999 

SUPERFUND SECTION 

The Administrative Order on Cons.ent Pursuant to NCGS 130A-310.9(b) and Supeffiind State 
Deferral Memorandum _of Agreement is enclosed. The document has been signed by Jeff · 
Rosbach, President of Southern Wood Pi'edmont Company. 

As we discussed, the lang\Iage in the AOC's section ill. A has been revised to state more 
accurately the current oWnership of the property. · 

Please.contact me at 864-99~1070, extension 103 if you have any questions or comment~. 

Sincere~y, 

W. P. Arrants 
Manager ofEnvironmental Affairs/ · 

Regulatory Compliance 

CC: M. D. Pruett w /o 
J. P. Rosbach w /o 

4213bw 

- ... ·-.• .. •. _ ..... 
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INRE: 

NOR.AROLINA DEPARTMENT OF lAm.ONMENT 
ANDNATURALRESOUR~ 

DIVISION OF WASTE MANAGEMENT 
SUPERFUND SECTION 

.... 1 

SOUTIIERN WOOD PIEDMONT CO. 
NCD 058 517 467 . 
WILMINGTON, NOR Til CAROLINA 
NEW HANOVER COUNTY 

• I\ 

ADMINISTRATIVE . ORDER 
ON CONSENT PURSUANT TO 
N.C.G.S. 130A-310.9(b) AND . 
SUPERFUNDSTATEDEFERRAL 
MEMORANDUM OF 
AGREEMENT 

DOCKET NUMBER 97-SF-117 

The following constitutes the agreement of the parties hereto. This Administrative Order on 
Consent (Consent Order) is entered into pursuant to the Superfund State Deferral Memorandum of 

· Agr~ment between the US EPA Region rV (EPA) and the State ofNorth Carolina. Southern Wood 
;~.Pi~~ont Company con~rs_with the conclusions of law contai~ed herein solely for purposes of this 
::.Consent Order:.· ·. · . · '-"" · · . . · · · . ; · · . ,: . . . . . 

. .. 
~-

L 

.:: ~. . 

JURISDICTION·.·'. . .. 
.. ~ :• ... ~:..•, .:. _· •· ... ·- . .. .. . . · .. ·,.': . ·• .... : .· .·. · .... -."' · .. ,. ·., .... ~-'"" .. • . ·-·:.' ...... -.. :: .... •·. ·.. ... . . ~ -. ,. 

This. Consent Or~er· is enter~d into u~der authoiity. vested :in· the· Secretary of the 
No~ Carolina Dep~ment_ofEnvironment and. NatUrall_tesources (Department) by North 
Carolina's InaCtive Hazardous Sites Response Act of 1987 (the Act), which constitutes Part 
3,'Article 9 of.Chapter 130A of the North Carolina General Statutes (N.C.G.s.r N.C.G.S; 
130A-3I.o· et seq:_·: The Secretary of the Department ha8_ ·delegated this authority to the 

. Director of the North Caioliria Division of Waste Management (Director): · 
. ·_. - . . ~ . . . ' . .. . 

n.· STATEMENT OF PURPOSE 

· · This Consent Order is ent~red into for the purp_ose of addressing the hazardous 
substance or_waste disposal site (the Site)_defined iri Section m. A·_ofthis Consent Order, 
which·. the Depru#lent has determined endangers public health· or the environment. In 
entering into this Consent_ Order, the objective of the Division of Waste Management . 
(DiVision) and SouthemWood Piedmont Company is for Southern Wood Piedmont Company 
to implement a voluntary remedial action program approved by the Division involving: (1) 
preparation of a Remedial Investigation Plan to evaluate the extent of contamination related 
to wood preserving operations conducted on the Site, whether comingled with other 
contaminants or not; (2) implementation of the Remedial Investigation Plan; (3) completion 
of a Remedial Action Plan to evaluate alternatives for meeting cleanup standards; and (4) 
implementation of the approved Remedial Action Plan~ 



m. 
• • 

STIPULATIONS OF FACT f,L . ~ 

A "The Site" consists of !We eeAit9Hs propertie~ently owned by !lie Ciljt e& 

1 
f,C. ~the State Ports Authority, resl'eeti\ , located on Greenfield Street, 

Wilmington, New Hanover County, North Carolina, and any additional area which 
has become contaminated as a result of hazardous substances or waste disposed at . 
that property. · 

B. Southern Wood Piedmont Company or a predecessor company conducted wood 
treating operations at the Site from 1932 through 1983. Those operations included 
the use and application of creosote, pentachlorophenol, and chromated copper 
arsenate. 

C. Surface soil sampling at the Site has revealed the presence of polynuclear aromatic 
hydrocarbons, arsenic, and dioxins. 

. . 

D. Groundwater sampling at the Site has revealed the presence of volatile organics and 
polynuciear aromatic hydrocarbons in the groundwater, plus non-aqueous phase liquid 
creosote product in the subsurfa~e. 1 

... 
E. Sediment sampling in the site's drainage ditch, and downgradient along Greenfield 

Creek, has re-Vealed the presence of polynuclear aromatic hydrocarbons 'characteristic 
of creosote. ~ ·: .. _ · .. · · .. -.. · · --. · ., · - · · · · ·-· · 

.-; ~ :._ : ... . 

.. 
• •• l, -- •••• 

... .· . 
: . .-:• 

IV. CONCLUSIONS OF LAW 
- . . . . . - .. . . 

A The. substan~es identified in·. Sections· III; C., D. and E. above are· hazardous 
substances as defined in the Comprehensive Environrriental Response, Compensation 
and Liability Act/Superfund Amendments and Reauthorization Act, 42 U.S. C. SeCtion 
9601 et seq;, and are thus such substances for purposes of the ACt pursuant to 
N.C.G.S. 130A-310(2). . 

B. Disposal ofhazardous substances referred to in the preceding paragraph has occurred 
at the Site within the meaning ofN.C.G.S. 130A-31 0(3) pursuant to N.C:G.S. 130A-
290(a)(6). 

C. The. Site is an inactive hazardous substance or waste disposal site for purposes of the 
Act pursuant to N.C.G.S. 130A-310(3). 

D. Southern Wood Piedmont Company is an owner, operator, or other responsible party 
in relation to the Site within the meaning o~N.C.G.S. 130A-310.9, pursuant to 

. N.G.G.S. 130A-310(4), -310(5), -310(9), and -310.7. 
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• -· 
E. This Consent Order is authorized pursuant to the power of the Secretary under 

N.C.G.S. 130A-310.9(b), and by delegation the Directo~, to enter into agreements 
with owners, operators, or other responsible parties for implementation of voluntary 
remedial action programs as to inactive hazardous substance or waste disposal sites 
in accordance with remedial a~t.ion plans approved by the Department. 

V. REIMBURSEMENT OF COSTS 

A · As evidenced by Attachment A hereto, Southern Wood Piedmont Company has paid, 
· or agreed to· repay, EPA $619,069.84 in· past federal response costs which EPA 
determines are owed in relation to the Site. Those costs shall include, but may not be 
limited to, the costs of activities conducted by the Division and funded under federal 
Superfund ·.c-ooperative agre~r:nents. · · ·- · · 

... . :. . .. i.·: .. .• ; •. ~-·- ": .... · •. ;~ .. -.. ·· ~-- ·:_ .... 0 : .... :,; 

. B.. .. So~t~ern Wo_o~ ;p~edmont ~ompany sh~. ~e~~burs~ ~he :Qivision for all federally 
:.i ~~' , ·. ~.::-1. ,, · -~:~r fi.iiicieci oversight and eiiforcemen(ccl5t~ ·the. Divfsion· .in~uis 'i>tirsuant to this consent 
"': ··.:_: . ~ ·~·: .··orde_rl -T~e Divisi.oii will~ Southern wo·a·~-P~eq~o~~ f:;ompany quarterly cost 
-~·-~·,· •. . ! ' ::~ ·,: ·~mm.aries' -in4 'inyoic_es_ fo['these·.·~osts::. The'fcos~-~umt!iane~-will be of the type 

· ,_:::: .. · .. :: : ~;;;~~_;:_.;j>rcivided by.the DiVision to EPA'as part'ofihe.cfocumenfation\vhich.the.Division . 
. . ' · · ·.: .. · · ·: ·prqvid~s to ~A for ·cost ~ecov~ry purpo~es. ~14ih ~ixty (60) days ·of receiving each 

: .. .!-=.·: ·_;: ~:.~~~:~:--;_.?:invoice; Sou the$. ·Wood Piedmont-Comp_any-'sllall suBrru(f4Ii payment-'to. tiie Division.. · 
~ . .. .. • ' •• . ~ • -~ .. _, .. ' ..• - .,. • - ..... . ' .. ~ · ... ~.-·---· •.:.. . f • .. '·· ' . • 

.·· . : -··. ' Payinent-sh~l be b}i"certified of'c~shier's'clieck'.payable'to'"NC DENR!'. · .. · 
. . . .· . ·. . ' ... : . ~ . . . . . . . . ' .. ;-· . ·. : . . - ... ~ .. . . ... 

· .. ;~ri_~:~~~:~: .:~~-~~~~;~)~_( -7J:.· ~/\:.~r~/t0~.~;:> ~~-~- ~~: ~ :::~.?:~;~?.·:L!:;.~~:>·~iff~t:::~~;: _..,:. -·-· . . 
- ~ ,._ VI:--·~:~ WORK· TO. BE· PERFORMED · -.<~ '"-;:·' •:·· ·.' :: :; · ~:.-·.-~.·~··:,··:·:· ·• 

f.;j;.-r:1;·,,~t -~:~;~ ::·-~-~: .. ;~1 ~-~~:ti:/,~;·:_: /--·.:_ ::_-~ .. ;:._~-~-~~:;-: -~--~~-~~· .:-.... . . ~-=-~ . .... , -~: ~~~:;· ::~::1 ;_>-~.:·"- .. ;:_-~~E:_~-~~r~~:-,:~ . . . 
. :~~- :.:.:.~· :~_.:,;T; .-:-:::·: 41!: work p~Ifomied j)ursmmt to' phins'ipprcrved Wi~efthls. C~nserit Order shall be 
· =-:~I- .::::. uA.der:the· direCtion .. and 'supervision of a professionat engu}eer'of'a licensed geologist with· 

'!.;.: _·· ·, expertiSe in h~dous .substalice site cleanup and comply.with'the.current U.S. Environmental 
~-:::-·.·~.:·ProteCtion Ageilcy.(EPAfRegion IV~=EnVironm'eniat Investigations Standard Operating 
.... : ~;.· .. Procediih~s··and.OualityAssulince M'aiiliat, Ma.:Y I996.i!;_; ,:_-.: .. :' ::~-: •· 

. . .· .... ;·~-:-~· :-: ..... : ... -~~ 

: .. 
A · . 'Wit4in thirty· (30) days after the e?'ecution _of this Consent Order, Southern Wood 

•· ... ,. . :_F: PiedmonfCompanji'shiill 'subnii( t({tlie.DIVisioir four(4)' copies of a Remedial 

B. 

Investigation :Report organiieci iii· sections' carrespondhig to and including at least the 
. items listed below in Sections VI. D. and G. 

• • .... • # :.:....-'r .. ~ . . . . ' ~ ··, .. : 
. . ·- . . 
Within thirty (30idays of receiving notice :from the Division of any deficiency in the 

· .. Remedial Investigation Report, Southern Wood Piedmont Company shall submit to 
.. the Division. infoniuition· or material.sufficient to. correct' such deficiency. The 

. Division shall use best efforts to review this submission in a timely manner so that the 
Division's disapproval or authorization does not affect Southern Wood Piedmont's 
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ability to meet any time schedule or deadline in connection with any of its obligations 
under this Consent Order. When the Division determines that the Remedial 
Investigation is complete, the Division will notifY Southern Wood Piedmont Company 
in writing. 

C. Should additional remedial investigation work phases be necessary, Southern Wood 
Piedmont Company shall submit the subsequent work phase investigation plan within 
thirty (30) days of receiving notice from the Division of the additional work phase 
required. The Division shall use best efforts to ~eview this submission in a timely 
manner so that the Division's disapproval or authorization does not affect Southern 
Wood Piedmont's ability to meet any time schedule or deadline in connection with any 
of its obligations under this.Consent Order. The requirements for the submittal and 
content of plans and reports under Sections VI. D., E., F., G., and H. shall apply to 
subsequent work plans and reports except where, in the Division's sole discretion, the 
submission of such would duplicate a previous submittal. 

D. Within thirty (30) days of receiving notice from the J.?ivision of the additional work 
phase requirecl Southern Wood Piedmont Company shall su~mit to the Division four 
(4) ·copies of a· Supplemental· Remedial Investigation Plan (Investigation Plan) 
organized .in sections corresponding to th~ following items and including at least: 

. ... l.. .. . 

-. I. Site lo~tion information including site. ~treet address, longitUde and latitude, 
· . and. site ·and surrounding ptoperty larid_~se; -~ : : · _ · : ' ·. 

2. A summary of all management practices employed at the site for hazardous 
wastes and any wastes managed on site that may have contained hazardous 
substances, including a list of _types and amounts of waste generated (with 
RCRA ~aste codes), treatment and storage methods, ~d ultimate disposition 
of wastes; a description of the facility's past and current RCRA status; the 
location and condition of any vessels currently or previously used to store any 
chemical products, hazardous substances or wastes; and a sutrimary of the 
nature of all. on-site hazardous substance releases,.·· including one-time 
disposals or spills. . · · 

3. United States Geological Survey topographic maps. sufficient to display 
topography within a one-i:nite·radius of the site. 

4. A site survey plat (prepared and certified by a Registered Land Surveyor) 
including scale; benchmarks; north arrow; locations of property boundaries, 
buildings, structures, all perennial and non-perennial surface water features, 
drainage ditches, dense vegetation, known and suspected spill or disposal 

· areas, underground utilities, storage vessels, existing on-site wells; and 
identification of all adjacent property owners and land usage. 
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> .. 

. "· .. 

--· -

.. , ~ .. 
·:•" 

s. 

6. 

7. 

8. 

9. 

10. 

11. 

• • 
A description of local geologic and hydrogeologic conditions. 

Inventory and map of all wells, springs, and surface-water intakes used as 
sources of potable water within a one-half mile radius of the center of the site. 
If the site is greater than o.ne hundred (100) acres in size, the inventory and 
map must cover a one.;.miJe radius from the center of each source area. 

Identification o.f environmentally sensitive areas on and adjacent to the Site 
including: 

Marine Sanctuaries 
National and State Parks 
Designated and proposed Federal and State Wilderness and Natural Areas 
Areas identified under the Coastal Zone Management Act 
~ensitive areas identified under.the National Estuary Program or the Near Coastal 

Waters Program.· 
Critical areas identified under the Clean Lakes Progr~ 
National Monuments . . . · 
National arid ·state Historicai Sites 

. National and State Seashore, Lakeshore, and River Recreational Areas 
·. _. Criti_cat habitats-and habitats kno,wit to be used by State or Federally designated or 
. . . . proposed endangered or thieatened Species or 5pecies under review as to their 

endangered or threatened status ·; : · ·.· • . ·: 
. National and State Preserves and Forests ... ·· . 

National and. State Wildlife Refuges. ~. . . . · . .. . ... 
. . . Coastal Barriers artd Units of a ·coiistiu Barrier R~urces System . 

Federal land designated for protection of natural eco5ystems · 
Spawning areas critical for the maintenance of fish/shellfish species within river, lake 

.... :. ·.or coastal tidal waters-:-;-::.: -.::.:. <_ _; > = ·: :-: - . . .- • 

. Migratory pathways and feedirig are~ critical fo~ mainten'ance of anadromous fish 
. species within river reaches or areas iri lakes or coastal tidal waters iii which such 
· · fish 8pend ex1encieci periods oftirile · · · 

TerreStrial areas utiiiied for breeding by large or dense aggregations of animals 
.. Rivers State or Federally designated Scenic or Wild 
. State lands designated for wildlife or game management 
Areas important to. maintenance of unique biotic communities· 
State-designated areas forproteetion or maintenance of aquatic life 

. Wetlands· · · 
~. 

·' 
A copy of the current owner's(s') deed(s) t~ the property. 

A chronological listing of all previous owners and each period of ownership 
· .. -- since the property ~as originally developed from px:isti.ne land. 

Operational history with aerial photographs and Sanbome Fire Insurance 
maps to support land-use history. · 

A list of all hazardous substances which have been used or stored at the site, 
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and approximate amounts and dates of use or storage as revealed by available 

·written documentation and interviews with a representative nuinber of former 
and current employees or occupants possessing relevant information. 

12. Site environmental permit .history, including copies of all federal, state, and 
local environmental perrilits, past and present, issued to Southern Wood 
Piedmont Company or within Southern Wood Piedmont Company custody or 
control. 

13. A summary of all previous and ongoing environmental investigations and 
environmental regulatory involvement with the site, and copies of all 
associated reports and laboratory data. 

14. Proposed procedures for characterizing site geologic and hydrogeologic 
conditions and identifying and delineating each contamination source as to 
each affected environmental medium, including any plan for special 
assessment such as a geophysical survey. 

15. Proposed methodS:· locatio~s, depths. ot: and justification for, all sample 
collection points for all media sampled, including monitoring well locations 
and anticipated screened intervals .. 

.. ·. .. . ~ . 
. '.. . . 

16. ·· Proposed _field. and laboratory procedures for quality assurance/quality 
control. .· · .. · · 

. ::-_ -~· ··-

. 17. Proposed anal }'tical parameters and analytical methods for all samples. 
. . 

is. ·A contact name, address and telephone number for the principa.I consultant 
·: and laboratory, and qualifications and certifications of all consultants, 

laboratories and contractors expected to perfonn work in relation to this 
·work plan. Any laboratory retained must currently be either certified to 
analyze applicable certifiable parameters under Title 15A of the North 
Carolina Administrative Code, Subchapter 2H, Section .0800, or be a contract 
laboratory under the ~PA Contract Laboratory Prograin. 

19. Equipment and p·ersonnel decontamination procedures. 

20. A health and safety plan that confonns to OSHA requirements and assures 
that the health and safety of nearby residential and business communities will 
not be adversely affected by activities related to the remedial investigation. 

21. A proposed schedule for site activities and reporting. 
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; . 

: .;_. ··: •. 

-~_;·. 

..... 
::;:-.. 

'""' . 

E. 

F. 

22. 

23. 

ty other infonnation required by the Divitn or considered relevant by the 
remediating party. 

If this document includes any work that would constitute the "practice of 
engineering" as defined by N.C.G.S. 89C, the signature and seal of a 
professional engineer must be included. If this document includes any work 
that would constitute the !'public practice of geology" as defined by N.C.G.S. 
89E, the signature and seal of a licensed geologist is required. 

Within thirty (30) days of receiving notice from the Division of any deficiency in the 
Investigation Plan, Southern Wood Piedmont Company shall submit to the Division 
information or material sufficient to correct such deficiency. The Division shall use 
best efforts to review this submission in a timely manner so that the Division's 
disapproval or authorization does not affect Southern Wood Piedmont's ability to 
meet any time schedule or deadline in connection with any of its obligations under this 
Consent Order. · 

When the Division detennines that the Inves~igation Plan is complete, the Division 
. _will notifY Southern Wood Piedmont C~mpany in writing. South:ern Wood Piedmont 

Comp'!nY shaH begin the Supplemental Remedial Investigation no sooner than 
receiving written approval of the Investigation Plan from the Division, nor later than 

. thirty (30) days _the~eafter . 

. d::·~;,··;. ---;itpin.jriiici: h~n~~ed-~:~e~ty~.(I20): .. d~;~·; ~f~ .. re~~iJn;,: ~tten· ~pproyai of the 

. - . Inves?gation Plan from the Divi~c:>n; Soiithem:W~od Pi"erun~nt Company shal' submit : 
· . · to the pi~slon four ( 4) copies of a Suppl_e:ffi_entaf Remedial Inv~~tigation Report 
; .. ·· · ·-' · ~:· ~' · d6cinnenting irnplernentation of the approved Investigation Plait; organized in sections 

t ~ • 

· corresponding to the following items and including at least: · 
. - . . . . . . . : . -. . ~ -. "' . . . ~ .. ' .. 

. .. 
1. A narrativ~ description of how the _investigation was conducted, including a 

discussion of any variances from the approved wo* plan.· 
··-! . -

2. A description of groundwater monitoring well design and installation 
. procedures, including d~g methods used, Completed drilling logs, "as built" 
drawings of all monitoring well~, well construCtiont_echniques al}d materials, 
geologic. logs, and. copies of all well in~allation permits .. 

3. A map, drawn to scale, ·showing all soil, surface water and sediment sample 
locations and monitoring well locations in relation to known disposal areas or 
other sources of·contamination. Monitoring wells must be surveyed to a 
known benchmark. Soil sample locations must be surveyed to a known 
benchmark or flagged with a secure marker until after the remedial action is 
completed. Monitoring weJllocations and elevations must be surveyed by a 
Registered Land Surveyor. · 

4. A description of all laboratory quality control and quality assurance 
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• • procedures followed during the remedial investigation. 

5. A description of procedures used to manage drill cuttings, purge water and 
decontamination water. 

6. A summary of site geologic conditions, including a description of soils and 
vadose zone characteristics. 

7. · A description of site hydrogeologic conditions (if groundwater assessment is 
determined to be necessary), including current uses of groundwater, notable 
aquifer characteristics, a water table elevation contour map with groundwater 
flow patterns depicted, tabulated groundwater elevation data, and a 
description of procedures for measuring water levels. 

8. Tabulation of analytical results for all sampling (including sampling dates and 
soil sampling depths) and copies of all laboratory reports (including QA/QC 
support data referenced to specific samples) .. 

. :. 

·9. Soil, groundwater, surface water and sediment contaminant delineation maps 
and cross sections, including scale and sampling points with contaminant 
concentrations. · 

10. A description of procedures and the results of any special assessments such 
as geophysical surveys, ·immunoassay·.t~~ting· @~A SW-846 4000 ·series 

. n:ietliC?ds), soil gas silrveys, or test pit excavations .... · · · 
·~ • • • • • • ' • I' 

11. Copies of all field logs and notes~ and color copies of site p~otographs .. 

12. Any other information req~ired by the Division or considered relevant by the 
remediating party. 

13. If this document includes any work that would constitute the "practice of 
engineering" as. defined by N.C.G.S. 89C, the signature and seal of a 
professional engineer must be included. If this document includes any work 
that would constitute the "public practice of geology" as defined by N.C.G.S. 
89E, the· signature and seal of a licensed 'geoiogist is required. · · 

H. The Division shall use best efforts to review this submission in a timely manner so that 
the Division's disapproval or authonzation does not affect Southern Wood Piedmont's 
ability to meet any time schedule or deadline in connection with any of its obligations 
under this Consent Order. Within thirty .(30) days of receiving notice from the 
Division of any deficiency in the Supplemental . Remedial Investigation Report, 
Southern Wood Piedmont Company shall submit to the Division information or 
material sufficient to correct ·such deficiency. When the Division determines that the 
Remedial Investigation is complete, the Division will notify Southern Wood Piedmont 
Company in writing. 
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t. 

J. 

K. 

~hould ltional remedial investigation work ph! be necessary, Southern Wood 
Piedmont Company shall submit the subsequent work phase investigation plan within 
thirty (30) days of receiving notice from the Division. of the additional work phase 
required. The requirements for the submittal and content of plans and reports under 
Sections Vl D., E., F. G., and H. shall apply to subsequent work plans and reports 
except where, in the Division's sole discretion, the submission of such would duplicate 
a previous submittal. · 

If the Division determines that hazardous substances or waste disposed at the Site 
have affected any drinking water wells, Southern Wood Piedmont Company shall, by 
a deadline established by the Division, provide an alternate drinking water source for 
users of those wells. 

Following Southern Wood Piedmont Company's completion of the Remedial 
Investigation, the Division will ascertain cleanup standards for each contaminated 
medium at the Site. The Division shan meet with Southern Wood Piedmont to review 
the basis for cleanup standards, risk levels, remedial alternatives, design, end.use of 

· the. site, andin'stitutional c6ntrols. :·Southern Wood Piedmont Company shall use the 
Division's cleanup standards to. develop remedial.alternatives in the Remedial Action 
Plan, as d~scribed in Section VI. L. ofthis Conserit Order . 

. - .·· 

L. . . Within ninety (90) days of receiving written notrce from the Division that the 
· :, Reinedi81 :hW¢Stigation is· ci>mplete~:·Souihern Wood Piedmont Company shall submit·· 

··io:the :DiviSion.fotir {4) copies· of its propos~Remedial·Action Plan· {Action Plan) for . 
. alfc9ntilinitfa~ed Ii1:edia·atthe~ Site thaf"exceed the'.Cleanup standards ascertained by 
~e DiVision,· org~ in sections correspo~ding t<? the following items and including 

--~ .. :: ··-·~ · -~ ·. ··· ·atJciist:<::· .~ .. -... i.r.:·=- · ~. :·· · ·· .. ·.~;· · .: ·: j_: • . 

1. 

2.· .. 
-~-··, 

-/ .. 3. 

. - . .. . . 
• "1"· .· ' .. 

.. . 
A ~tatement of objectives for the Remedial Action. 

A listing ofpoten.tially applicable technologies. 

. . 

· An eyaluation of remedial alternatives using the following feasibility study 
criteria: · ,. · 

a. Protection of human health and the environm(mt: including attainment of 
. • . remediation goals. . 

b.· Compliance with applicable federal, State and local regulations. 
c. Long-term effectiveness and permanence. 

·· d. Reduction of toxicity, mobility and volume. 
e. Short-term effectiveness:· effectiveness at minimizing the impact of the site 

remediation on the environment and the local community. 
f. Implementability: · technical and logistical feasibility, including an estimate 

of time required for ~ompletion. 
g. Cost. · 
h. Community acceptance. 
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4. 

5. 

6. 

7. 

8. 

10. 

11. 

• • A detailed description of Southern Wood Piedmont Company's preferred 
remedial alternative for each contaminated medium, from among the 
alternatives evaluated, including an evaluation of potential impact to any 
sensitive environments identified on or near the site and construction designs 
and specifications (any proposed treatment technology may require on-site 
testing or bench-scale testing of Site waste to verify its effectiveness). 

A description of all activities that are necessary to ensure that the proposed 
method(s) of remedial action is (are) implemented in compliance with 
applicable laws and regulations and that cleanup goals established hereunder 
are met. rhese activities include, but are not limited to, well installation and 
abandonment, sampling, run-on/run-off control, and discharge of treated 
waste streams. 

The results of any treatability studies and/or additional site characterization 
needed to suppprt the remedy. 

. . 
A description _of methods of post-remedial and co~atory sampling, and 
any necessary maintenance. · 

. . 
A health and safety plan that conforms to OSHA requirements and ~sures 

.. that the heal~ and safety of nearby r~sidential and. busines.s communities will 
. not be ady~rsely affected by activities rel~t~4 ~o th~ ~emedial Action. · 

"' #--: 
• • ._ -••. 7'• • "' ·; • : #'• ••· : .- •• ~ 

.. ~quipment and personnel decontaniination pr<?.~€?d.t#.~~· : : ; 
.. 

A proposed schedule for ~ompletion of reniediat desigri .. ·and for Remedial 
Action construction, implementation and p~riodic sampling and reporting. 

If this .document incl~des any work that would constitute the "practice of 
engineering" as defined by N.C.G.S. 89C, the· signature and seal of a 
professional engineer must be included. If this document includes any work 
that would constitute the "public practice of geology" as defined by N.C.G.S. 
89E, the signature and seal of a licensed geologist is required. 

. . 
M. Southern Wood Piedmont Company shall provide to the Division the· number of ' 

additional copies of the proposed Action Plan detemuned ·by the Division to be 
required for distn'bution to the local health director, register of deeds, and each pub~c 
library in the county where the Site is located, if requested by the Division. The 
Division shall also mail notice of the Action Plan to those who have requestea notice -
that such plans have been developed, as provided inN.C.G.S. 130A-310.4(c)(2). The 
Division will not approve the Action Plan until at least thirty (30) days after public 
notice was provided. 

N. Within thirty (30) days of receiving notice from the Division of any deficiency in the 
Action Plan, Southern Wood Piedmont Company shall submit to the Division 
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0. 

P. 

Q. 

• • 
infonn! or material sufficient to correct such deficiency. 

Southern Wood Piedmont Company shall begin implementation of the Action Plan no 
sooner than receiving written approval from the Division nor later than sixty (60) days 
.thereafter. 

Any requests for modifications -of the approved Action Plan must be submitted in 
writing to the Division, and may not be incorporated or implemented unless and until 
approved in writing by the Division. 

Southern Wood Piedmont Company shall provide to the Division: weekly written or 
telephone progress reports each Friday during the soil and waste remedial action if 
Jess than one (I) month in duration; quarterly reports during groundwater remedial 
action, any soil and waste remedial action greater than one (I) month in duration, and 
~y necessary post-remedial maintenance; and a final report with confirmatory sample 
data documenting complete implementation of the approved Action Plan. The 
quarterly reports" and final report should include, without limitation, complete "as
built" draWings and specificatio~ of aU reniedial"action"systenis; tabulated laboratory 
data; the location. arid depth ·or samples collected; a des~ription of all field and 
laboratory qual~ty· coritroVcruaiity assilranc_e· p~ocedures;. and legible and complete 
copies·~ of all records of "periodic system -~nspections,.laboratory reports, waste 
manifeSts and chain of custody do-cumentation geJ1erated duri~g the reporting period. 
Quarterly reports shall be provided by the tenth day after each quarter concludes, with 
the firs(qiiarte~·rommen~ng on the date ofwiitten approval of the Action Plan by the 

J?:iY!:~~~~.; ... :·:._'';-'.. ~ :·:.: ... : .:,>. · .. !.. : '":~ ~;··. :.' .. · .. · __ .:· _·: << ' .. -
.--:· 

. . The .final.repprt. shall ~e provided within .. one _(I),. mont~: foiJowing complete 
. .' implenientaiio#.ofthe approved Actio.n Plan.· The Division· shaH use best efforts to 
. review_ ~hiS' ~b~ssion in a timely manne_r so that the .DiVision's disapproval or 

authorization· does not affect Southern Wood Piedmont's abilitY to meet any time 
schedule or deadline in connection with any of its 'obligations under this Consent 
Order;: The report shall include a certification under o~th by a corporate.official of 
Southern Wood Piedmont Company in charge of a prinCipal business function stating: 
"To. the best of my knowledge, after thorough investigation, I certifY that the 
information Contained .in or accompanying this certification is tiue, a,ccurate and 
c6mplete." Iftlie document includes any work which would constitute the. "practice 

· of engmeering" as defined _by N.C.G.S. 89C, the sigriature and seal of a professional 
engineer must be included. If the document includes · any work which would 
constitute the "public practice of geology" as defined by N.C.G.S. 89E, the signature 
and seal of a licensed geologist is required. 

Within thirty (30) days of receiving notice from the Division of any deficiency in the 
reports required by this paragraph or in the implementation of the plans required by 
this Consent Order, Southern Wood Piedmont Company shaH submit to the Division 
infonnation or material sufficient to demonstrate correction of such deficiencies. 

II 
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•• • R. When the Division determines that the following conditions apply, Southern Wood 
Piedmont Company shall submit, for the Division's approval, a survey plat for 
recordation which complies with N.C.G.S. 130A-310.8(a): 

Condition 

(l) Remedial action or control of 
groundwater only is required. 

(2) Remedial action or control of 
groundwater and another 
environmental medium is 
required. 

(3) Recordation is appropriate as 
part of the approved remedy. 

Deadline for Submittal to Division 

·Within thirty (30) days of receiving notice from the 
Division that the remedial investigation is complete. 

Within thirty (30) days of receiving notice from the 
Division that non-groundwater remedial action is 
complete. 

Within thirty (30) days of receiving notice from the 
Division to submit such a plat 

S. .Whe~ ~~ p_ivision determines that impl~~entation of the approved Action Plan and 
.·~_the fi~~l report_ is complete, the ·Divisi~n•will notify Southern Wood Piedmont 
. . Company in writing. Thereafter, if Southern Wood Piedmont Company believes it 

··ha·s remediated .the Site to current standards as provided·inPait 5, Article 9 of 
... 'chapter.130A of the _North Carolina General Statutes, it may subrrni a written request 

;._: to the'."l)i~sion for. such 'a determination, accompanied by. the fee requked by . :~ .···.··:·· .. ~:-.:N:c.G:s: 130A-3to.~9Ca)(z):· ,. · . .-.·-.·· :.-., .•. · ... · · · 
- ., ~ - ... . . . . ~.. -· ~ . . . ., - .... 

. -
• :. ·;' -~-i. . . . 

... 
··-~- -:.; _-:_~:~/·:;.:- .... -~.-r· ~-~~).;;:-:·- .. - . •· ., . ; . ·, 

Vll. SAMPLING; ACcESS,. AND DATA/DOCUMENT A V AILABILIT'Y .. 
. ."::_:_·-.~ .. -~.-~! .. _ ·.:·-~J:-·:~~.~~- .· ~-- :.,_ ... _: .:·,-,.: .. ·. ·· ... ;_.. '. - ~. :· : ... :_ :. . .. 
· A, .. The Division or its representatives may take split or duplicate samples of any samples ... · · ._. coii~cted by. Souihem."Wood Piedmont ·company pur5uant to this. Consent Order. 

. . ~ Soutb~m \v oqd. Piedmont Company' shall notify the Division riot less than ten (I 0) 
days~in aciviuic~ of any sampling, assessment or remediation activities. This 
.riotifieation may_ be given verbally iD. the field by Southern Wood Piedmont Company ·to ihe DiVision. ·, ·. · · · · - . · · 

B. . To the_ extent permitted by law, the Division or its representativ:es may conduct any. 
·· . , . .field ac#Jity. it deems ·appropriate in ~elation to the Site. Southern W~od Pie~mont 

. Company may~~ split. or duplicate samples· of any samples collected by the Division 
during.su.ch field actiVity. 

C. While this Consent Order is in effect, Division personnel and their representatives 
may, in addition to exercising any related legal rights,· enter the Site without notice at · 
all times and, while present: review the progress of activities required by this Consent 
Order, conduct such tests as the Division deems necessary; verifY the data submitted 
to the Division by Southern Wood Piedmont Company; inspect and copy any and all 
records, files, photographs, operating logs, contracts, sampling and monitoring data, 

12 

,. · .... 



• • and other documents relating in any way to this Consent Order; and otherwise assess 
Southern Wood Piedmont Company's compliance with this Consent Order. All 
parties with access to the Site pursuant to this paragraph shall comply with an 
approved health and safety plans and the current U.S. Environmental Protection 
Agency (EPA) Region IV, Environmental Investigations Standard Operating 

. Procedures·and Quality Assuninc~ Manual, May 1~96 . 
.. ' 

D. Unless·a confidentiality claim covering information provided under this Consent Order 
is made pursuant to law and adequately substantiated when the information is 
submitted, such information may be made available to the public by the Division 
without further notice to Southern Wood Piedmont Company. Southern Wood 
Piedmont Company agrees that under no circumstances shan analytical data 
generated pursuant to this Consent Order be considered confidential. 

.,.·. E. In a~y government enforcement action brought against Southern Wood Piedmont 

. ~ ... · . 
· Company, ·Southern ~ood Piedmont Company waives any objections to the 
admissibilityin~o ~vidence (but n()t pbjections'as tot~e weight) ofthe results of any 

·:' analys~s of ~_p~g co~ducted by 9r for Southern Wo~d Piedmont Company at the 
Sit_e or of other data gathered pursuant to this Consent Order. . ·. · · · · 

F. If Southern Wood Piedmont Company is unable by reasonable efforts to gain access 
'. to other propeey as necessary' pursuant to thi~ Consent Ord~r, the Division shall assist 

. · Southern W.ood_Piedmont~omp_anyin obtai~ng·access:· ... · : ·.. , 
-~ .. :~.~-.:.~--::~·~--~: __ .. -: .... -: .. ~ ·. ..... ;._ ... _ .... _;_ .-; -_ .. :-~-~ .~.;-4<0?:~~_::;;.;:;::/~·,"~-~~~~---· .:."...~_:: .. ~:· 

.... :-... ~,·. . . :: .'::_: ·:.: .' :-:<>·,:: ·:: :_-:_: .. ,. .-_:.-':~:.,:~~? ·.;~:T}~·:·._:_::-··~-·~ . .. ~ ~.··~=· 
. VllL DELAY IN PERFORMANCE ..... ·· ·'"' ·. ·.·. ·· 

,,.1'.•.0:, 

:~.-~-

· .. As soon as Southern Wood Piedmont Corhpany isaware.ofthe.potential for delay, · 
it shall submit·to.the Division.writteri doeui:ri'entatioii of the reasons' for.the delay and the 
efforts mRde by Southern Wood Piedmont Company to avoid 't~e delay, ·as. well as a time by 
which such work can be completed. The Division shall review the doctimeiltation and shall 
promptly approve the new schedule if good cause is shown ... Good cause may include, but is . 
not limited to,. extraordmarj · :weat~er, natural disasters' and· national emergencies. At a 

· minimum, good Cause. does not include normal incJement weather, increases in the cost of 
work t'o be perfqrmed under this Consent Order, fi~anci~ difficult}'. for Southern Wood 
Piedmont Company m penorlning such work, failure ·by Southern Wood Piedmont Company 
to satisfY. its obligations under this Consent Order" (whether evi~eiiced by a notice of 
deficiency. or not), the pendency of dispute resolution, acts or omissionS of Southern Wood 
Piedmont Company's contractors or representatives not otherwise constituting good cause, 
and failure by Southern Wood Piedmont Company or its contractors or representatives to 
make complete and timely application for any required approval or permit. The burden of 
demonstrating good cause for delay, and that the delay proposed is warranted, is Southern 
Wood Piedmont Company's. 
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• • IX • DISPUTE RESOLUTION 

If Southern Wood Piedmont Company Wishes to dispute any decision of the Division 
made pursuant to this Consent Order and cannot resolve the matter through infonnal 
negotiations, it shall, within fourteen (14) days ofbeing notified of such decision, submit to 
the Division a written statement of the grounds for its dispute and of the decision it advocates. 
Within a reasonable period following its receipt of such a written statement, the Division shall 
issue a written decision on the disputed matter. Within fourteen (14) days of receiving the 
Division's written decision on the dispute, the Division shall have received from Southern 

-- Wood Piedmont Company a written statement as io whether Southern Wood Piedmont 
Company shall abide by the decision. If the Division does not receive such a statement, or 
the statement is to the effect that .Southern Wood Piedmont Company shall not abide by the 
decision ori the dispute, this Consent Order shall be deemed dissolved. Termination of the 
deferral status of this Site shall also be grounds for dissolution of this Consent Order. In the · 
event of dissolution of this Consent Order, the Division. shall retain all its applicable 
enforcement rights against Southern Wood Piedmont Company .and Southern Wood 
Piedmont Company shall retain all applicable defenses. -. · Southern Wood Piedmont 

· Company's invocation of dispu~e resolution shall not. ato~e .excuse' noncompliance with this 
Consent Order or any requirement established pursuant thereto. · ·-

. .. ..... 

~ 1: ·-. 
X. ~ ADDffiONAL PROVISIONS ... :"' . . . ' ... 

. . :· _:_ . . . . ·- ~ . : ... . . ... . ::. : ~ . ' '• ; .~ . _\ ~ 

A All documen~ ~b~tt~d by to the Division purs~~t t~ thls:c6n5~nt Order shalll?e 
sent by certified mail, return receipt requested, by Federal Express or other equivalent 
overnight service, or hand delivered to:· ·· · :·; ·. : :-:: :·, : ~: -~ . ·. ·-:, .. ~ , · · ~ ·.- · ·. ; · . -; . 

. . Stuart F.-Parker, Jr.~ Hydrogeologisf · · 
North Caroliiia Superfund Section ·. · · 
·4oi Oberlin Road- suite i5o _, 
Raleigh, NC 27605-1350 . 

... .. . 

. ••• ',1 

. \ 

_ The Division will diiect .all correspo:ndence rel~ted tti this Con~erit Order to: 

William P. Arrants . · · 
. Manager· ofEnvirorimental A:ffairs/Regulatocy Compliance · 

Southern Wood Piedmoni Company · 
P.O. Box 5447 
Spartanburg, South Carolina 29304 

· ... 

B. . This Consent Order shall be binding upon, and inure to the benefit of; Southern Wood 
Piedmont Company, its agents, successors and assigns. The signatory for Southern 
Wood Piedmont Company to this Consent Order certifies that he/she is authorized to 
execute and legally bind Southern Wood Piedmont Company as to this Consent 
Order. 
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... .. ...,,. 

c. • •• Southern Wood Piedmont Company shall provide a copy of this Consent Order to 
each contractor or other person or entity retained to perform any work under this 
Consent Order within seven (7) days after the effective date of this Consent Order or 
the date of retaining their services, whichever is later. Southern Wood Piedmont 
Company shall _condition any such contracts upon satisfactory compliance with this 
Consent Order. Notwithstanding the terms of any contract, Southern Wood 
Piedmont Company is responsible for compliance with this Consent Order and for 
ensuring that such contractors or other persons or entities comply with this Consent 
Order. Submittal by Southern Wood Piedmont Company of each document pursuant 
to this Consent Order shall constitute certification by the signatory and by Southern 

· Wood Piedmont Company of the truth, accuracy and completeness of the information 
contained in· that document. 

D. . Subject to the reservation of rights in Section X.E. of this Consent Order, upon 
pa}'!li~nt of~e amounts specified in Section V. (Reimb~r~ement of Costs) and upon 
coinple~ion <?f the __ work specified in Section VI. (Work to Be P_erfonned) of this 
~o~~e!l! Qrd.er t~· t~e satisfa~tio~ 'of~he Divisi~n, the Department covenants not to 
s_ue· or take _any other· civil or administrative actiori against South'em Wood Piedmont 
Company for· any and all ·civil liability for injunctive relief or reimbursement of. 
response·eosts iri relation to. the Site. . . 

. ·. E.-··:::._.:f~~--~:~~e:~t ~~-t--':~:~::~~--~e~.f~~~ in _S~ion X.D. ab~ve do~sAot pert~ to any 
······ . _ '-~·.:; :;._: _ina~~rs-~~er.~ those expressly. specified i~·Section:·XD.: a~ove;·.·The Department::· .. 

· -·feser-Ves ~I.!~-t~·~·consent_ Order __ is.With6ufprejudice·to:an nghts ag~nst Southern 
. . · . ·. _. ~09~ P~#ri~* c;o!npany_ wi~ respect to· all oth~r matters, includipg but noi limited 

·:;;~: ---~--·::!.<:_~_:;).~{~~:~0~~~~~~p~~u-:/:(:;~::~: :"'-: .. ;:· . _<:-<;_. ·:: ···-.:-~:-~ >· __ :-_; :-:·:;_· ~-.-~: ::~: · --~ _--- _ · · · 
. . . : .. :· _·: : ;: (1 }:'-.<·: Cll!i~s .b"ased on _a failure by Southern Wood Piedmont Company to meet a '. . 

· .. · ·. :. . · requirement of this Consent Order, including but not limited to Section V. · 
· ·· (ReimbursemeritofCosts), Section VI. (Work to be Performed), Section VII. 

. (Sampling>_· Access, and Data/Document· Availability), and Section ·x 
---~- : -· (Additio~~ Provisions); · · · · 

... -"' .... ·: _ .... _:. : ·---~-, .. ~ -;..;.=.~-· ···:.~ . __ ... ·. . . · ... · ~ . ·' 

. (2} .. ·c: ~~y liabiliiy resulting from past or-future release~ ofhazard~us substances, 
:·: _ · -; ·.: p~ll~t~~s qx:' cOntaminants, .at or from ·the Site caused. or contf!buted to by 

: :_.: ~- · · ·. Southern. Wood -.Piedmont Company, its ·Successors, assignees, lessees or 
. -. ." . .- 'subles~ees;~ · · · -· · · · · · . 

. . . . _. 
-:.· 

(3) .. ·. ~ny liabilitY. resulting from exacerbation by Southern Wood Piedmont, its 
. sl.Jcces~rs, assignees, lessees or sub lessees, of contamination at the Site; 

( 4) any liability relating to hazardous substances, pollutants or contaminants not 
. present or existing on or under the Site as of the effective date of this Consent 
·order; 

(5) criminal liability; 



F. 

• • (6) liability for damages for injury to, destruction of, or loss of natural resources, 
and for the costs of any natural resource damage assessment incurred by the 
Department, to the extent permitted by law; and 

(7) liability for violations of local, State or federal.law or regulations. 

In the event the Division determines Southern Wood Piedmont Company is in 
violation of this Consent Order or requirements established pursuant thereto, the 
Division may: order Southern Wood Piedmont Company to remedy the violation(s) 
or temporarily or permanently halt implementation of this Consent Order; conduct 
part or all of the remediation itself, seek cost recovery; and/or take any other action 
within the Division's enforcement authority regarding inactive hazardous substance 

· or waSte disposal sites. In that event, Southern Wood Piedmont Company shall retain 
all applicable defenses. The dispute resolution procedure set forth in Section IX. 
above, in addition to applying to all other decisions made by the Division pursuant to 

· this Con5ent Order, shall also apply 'to any detern$1ation. by the Division that 
. . .. Southern Wood Piedmont is in violation of this Consent Order. or requirements 

. established pursuant. thereto. ' ' ' ' . . . . ' 
. ··.- .. • ·'' .... ... ·.· .· 

G. · To protect the public health or the environment, the Division may order a temporary 
. . . . ., · . or pe!Eanent hal~ to· implem~ntation of this Cpnsen~ Or~er, or ~F.der actio~ within 
' .. : ... ,::. :_~' ;: . ~· . its authority regarding inactive hazardous ~bstance or\vaste (.iisposal'sites m addition 

... <·;~~::}:'::::;;.:·.;to or other thail.thos'e required.hereunder.;. -::.'· ·> ~- : ~~··. :;:·~=-J<, . .. . 

'.: .. -~ '. : · .. 'Fl;,:·.·~;~~:Ail~~a~~~ :r~q~i;e~: ~~rs~ant to ~~s c~~s~~~:.d~d~~::·.--~~~-~~: ~-. ~cc~rdance with 

. . applicable local, state and federal laws and regulations; uilless an e~emption regarding 
· :·. :, _ :'-·"· .. :~. · .. 'particular state or locai laws or regulations is specifieally proVided m this Consent 

-. ; · ,:.,~·: . ·: ' :··::Order now.orlater. ·· . . _: > · · .· · _ ·:·: ,. ;; ·.:~, -· . . . . · 
.... 

. I. · S~uthem Wood Piedmont Company agrees to indeffinify and save ~d hold hannless 
the ·State of North Carolina, and its· agenCies,.· departtnents, officials, agents, 
employees, contractors and representatives, iiicluding without ~imitation the State 

· · · . · - Ports Authority, from any and all· c1aims or causes of action ·arising from or on· 
. · ... , : ~: -~ · .. ~ account of acts or omissions of Southern Wood Piedmont Company. or its officerS,· 

, ;: · ~.: :. . employees, receivers, trustees, agents, or ~signs iD rehition to the Site. -The State of 
North Carolina shall give prompt, written notice to Southern Wood Piedmont 
Company of all such claims or causes of action. . Except to the. extent this Consent 
Order constitutes a contract, neither the State ofNoith Carolina nor any agency or 
representative thereof shall be .held to be a PartY to any contract involving Southern 
Wood Piedmont Company relating to the Site. 
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..... ..:-

-·· .::..:-. 

·:··· 

· .. -·· 

By: 

• • 1. Southern Wood Piedmont Company shall preserve, for at least six (6) years after 
termination of this Consent Order, all records and documents in its possession or in 
the possession of its divisions, employees, agents, accountants, contractors or 
attorneys which relate in any way to this Consent Order .. After this six (6)-year 
period, Southern Wood Piedmont Company shall notify the Division at least thirty 
(30) days prior to the destruction of any such records and documents. Southern Wood 
Piedmont Company shall comply with any written request by the Division, prior to the 

K. 

. day set for destruction, to continue to preserve such records and documents or to 
provide them to the Division. Southern Wood Piedmont Company may assert any 
available right to keep particular records and documents, other than analytical data, 
confidential. 

Except as otherwise provided herein, this Consent Order shall not constitute a 
satisfaction ot: or reJease from, liability for any claim arising as a result of operation, 
ownership or use of the Site by Southern Wood Piedmont Company, its agents, 
contractors, lessees, sUccessors or .assigns. . . 

. 
L T4is Consent Order may not be modified without the written consent of the parties. 

. . . 
M. Except for obligations urider Section X. F;, G. and J. above, this Consent Order shall 

·. terminate ·when Southern Wood Piedmont Gonipany receives written notice from the 
; /.Division. that: alt· a:ctiv_itie~. requi~~d pursu~t to this Consent Order haye been 
··'_.completed fo the Division's satis~action. · · · : ~ · 

- . ·- - .. . -. - . . : . . .. 

This Consen~ prdet i_s entered into. on the _th day of:....._ _____ ....;.._l999: 

WilliamL. Meyer, Director 
Division of Waste Management 
North Carolina Department of-Environment 

and Natural Resources 

~~J 

c\wp60filc\dcfcml\mpfin4.a_oc (1/13199) 

17 

. . 
.. -> ~-- ·.- ...... · .. · ... ·. ---:- . .... · . .. .. . -.. . -· ·.-. . · .. · .... -._ .. -· ... 



.. A: 

• • 
CERCLA SECTION 122(h) (1) AGREEMENT 

FOR RECOVERY OF PAST RESPONSE COSTS 

IN THE MATTER OF: 

Southern Wood Piedmont Superfund 
·-Wilmington, New Hanover County 

·North Carolina 

Southern Wood Piedmont Co.,and 
its parent company Rayonier, Inc. 

} 
} 

Site·) 
) 
) 
) 
) 
) 
) 
) 

Settling Parties. ) . 
) 

AGREEMENT FOR RECOVERY 
OF PAST RESPONSE COSTS 

U.S. EPA Region 4 
CERCLA Docket No.99-01-C 

PROCEEDING UNDER SECTION 
122(h) (1) OF CERCLA 
42 U.S.C.: § 9622(h) (1) 

.. . . . . ~ . -~ . . 
.: . ...... _ ·. ••·. ..~ •. - . - •... :·..:0'": ... ~ .. 

. . •.· ... 
.. 

. 
. -:· 

.. 



--

. I. 

II. 

III. 

IV. 

v. 
VI. 

VII. 

·VIII. 

IX. 

X. 

XI. 

XII .. 

XIII. 

XIV. 

XV. 

XVI. 

• • 
CERCLA SECTION 122(h) (1) AGREEMENT 

FOR RECOVERY OF PAST RESPONSE COSTS 

TABLE OF CONTENTS 

JURISDICTION 

BACKGROUND . . 

PARTIES BOUND . 

DEFINITIONS . 

REIMBURSEMENT OF RESPONSE COSTS . . . 

FAILURE TO COMPLY WITH AGREEMENT . 

. 1 

. 1 

2 

2 

-4 -· 

. 4 

COVENANT NOT TO SUE BY EPA . . . . . . . . . • • 5 

RESERVATIONS OF RIGHTS BY EPA • • • • 5 

COVENANT NOT TO SUE BY SETTLING PARTIES . 6 

EFFECT OF SETTLEMENT/CONTRIBUTION PROTECTION . . 6 

RETENTION OF RECORDS . . • • . . . • • . . . . • . . 7 

NOTICES AND . SUBMISSIONS . . • . . • . . . . . . • 9. · 

INTEGRATION·~ ·• . . . . . . . . . . • . . . . • • . 9 
. . 

PUBLIC COMMENT 

ATTORNEY GENERAL APPROVAL 

EFFECTIVE DATE 

. • . 10 

. . 10 

10· 



• • 
CERCLA SECTION 122(h) (1) AGREEMENT 

FQR RECOVERY OF PAST RESPONSE COSTS 

IN THE MATTER OF: 

Southern Wood Piedmont Superfund 

Wilmington, New Hanover County 
North Carolina 

Southern Wood Piedmont Co. and 

) 
) 

Site) 
) 
) 
) 
) 

its parent company; Rayonier, Inc. 
) 
) 
) 

Settling Parties. ) 
) . 

. ~. . -. 

AGREEMENT FOR RECOVERY 
OF PAST RESPONSE COSTS 

U.S. EPA Region 4 
CERCLA Docket No.99-01-C 

PROCEEDING UNDER SECTION 
122(h) (1) OF CERCLA-
42 u.s.c. § 9622(h) (1) 

I. JURISDICTION · · · 
-

. 1.·· This Agre~ent ·is·· eritereci· int:o· p~rsthmt·· to the. ~uthority .. 
. . ves_~ed in the Adini.iii~trat_or 'of< ·the_.'u ~s .. Envirorimental.: Protection ·. 

Agency ("EPA") by· Section 122 (h) (1).of. the Co~rehens~ve . . 
Environmental·· Response/.: Comperisati.on·,·:··and:-Liability··Act·,of,.19BO·,·· 

. . as:''amended~ (•icERCLA~-· f)_~-42~-u~ S.c:~-7§,:; 6922-(ll). (1)-~.{whicli:; authority_ .. :-:-,_-
. :_ ,· -. ~ c: has· heenf dele9-a ted'T to·;:~_f.he!.-Iie(jionirrA&rlinis tra tois~<of_rt$'e~ E!:P.At _by-;.-:_.-· __ : .. 

:~·: ::::·:,. -'>/::.EPA ---l?~leg~ t:i.on: ~o';:7t- ~:9:1 ~4/: ~-Ii:~, ·?;P:~:~~':: ~~-t:h9._ri !:Y.iJi~~:; b~en_~;· ;:~?~l:.'egci; !:~d ·: · · 
~~ :-~:.- --. '! .. : ::: through·· the·:_ Director·;:~ wa~ te~- Management~~- throtigh:(the( As.so_c~~ te ~-~ :.: .':' · · _-: ;: 
-: :,:.< :: - -nivfsion· Director -~for~·-t::ne~:~·officej: of;· sux>e-rfund·-;: and: EiiiergencY..' (~ -·~- ·; -_ ·.:.-: - :· 

.. ...- ._- Response:=_ to: the· cliief/·.waste--'PrograinS~-nivisioii:---~--/~:·.;-._:.-.:}_:~f··:-._·'--~- . 
. : . · ... :·~:·:·~~ ··;i ~~~-~: .. :~ ,· .. ·.·-~---. -~: :~7~·-._~;~: .. >y .. ~: .. ~.;~~ .. ---~~~ ~-~-~·:·~,: -.. ~::·:~:.·~--:~ ·:.<>:···_;· . -::.>:\:~~::: . .-;';:_~~·:·_.·_.:;-~~\~~~~-:_·(·.~·--;~=.'~- . _·. . . 
.. -· . <, .· ~- 2·:-·',:This:.Agreenient is· made· and. entered· into·; by ·EPA· and the ·, 

-- :. :southern Wood Pieamorit _co·.: and its- parent company Rayonier, · -
Inc. ("Settling Parties'!).· The Settling- Parties consent to and . 

. will not contest· EPA' s·. jurisdiction to enter· into· this Agreement 
or to implement or enforce.'its tenns. · · -. -·· 

·II. BACKGROUND 
. .. ... . . --~ ·.. ·'. ; . . .. · 

· 3. · ·This Agreement. c·oncems:, the -··southern w~od :Piedrilont ---: ·. 
Superfund Site .("Site" )-·loc~ted on Greenfield Street, . Wilmington, 
New Hanover County,. North Carolina.. The Site is located in a 
light industrial are·a and was .fonnerly a wood treatment" and·-: ._ 

. storage facility operated by the Settling Party:·EPA alleges that 
... -the Site is a "facility" as defined by Section 101 (9) of CERCLA, 

42 u.s.c. § 9601{9). . 

4. During operation of the facility,· the Settling Party, 
Southern Wood Piedmont Co. used creosote, pentachlorophe~ol and 
chromated copper arsenate in its wood treating processes at the 
Site. These identified substances are hazardous substances 
pursuant CERCLA,.42·u.s.c. Section 9601 et seq. 

. .. · 

"~· ··. 

. . 



.. •• • 
2 

~- In response to the release or threatened release of 
hazardous substances at or from the Site, EPA undertook response 
actions at the Site pursuant to Section 104 of CERCLA, 
42 U.S.C. § 9604. In January 19~5, EPA conducted a Screening . 
Site Investigation which included the collection of groundwater, 
subsurface soils in land farming areas, surface water, and 
biological tissue samples. The sample results indicated the 
presence of organic constituents of creosote and inorganics 
associated with chromated copper arsenate. Subsequently, EPA 
conducted an Expanded Site Investigation (ESI) to further 
deter.mine the nature of the contaminants present at the Site; to 
confir.m if a release occurred and the attribution of those 

··-contaminants ·to· the Site; and- to identify possible pathways by 
which contamination could migrate from. the Site. During the ESI 
additional samples were taken including biological-tissue and 
subsurface soil samples. These investigations were detailed in a 
Report dated July 16,.1997 .. 

6. In performing this response action, EPA incurred 
response ,costs at or in connection with the Site. . .. . . . .. 

7. EPA alleges that the Settling Parties are responsible 
parties pursuant to Section 107(a) of CERCLA, _42,U.S.C •. § . 
9607(a),:·and'is liable.'f"or·response costs incurred at .. or .. _in' ::: -·:·· .. 

:· connectiori' wi._th :the .. -Site: .. ·.· .. -- .. :. ;-. · ... ..- -, ·· _ .. · :.~_ .· .. ·.- . . . . . , - .. 

>··._-~:·:~-:~· 8 .. :~ :>. ~~i :~d·,--~~-~>'~-~ktiing ~a:~ties. desire ... :t~ "r:·~sol~e;- ~~-ftii~~-·:·~-.<--
Parties'L alleged· civii;: liability, for .Past ·Respon-se Costs without , ·.: 

·litigation· and-withi:mt ·.the· admission or adjudication ·of ·any· issue · 
·of fact or law. · · - · · · · 

. . .. . . .-.. ~ . .. .. 
. . : .·.. : . ~< .. 

III. PARTIES BOUND 

. ·. 9. This· Agreement ·shall be binding upon EPA and upon the 
Settling Parties-and its successors and assigns. Any change in 
ownership or qorporate or other legal status of the-Settling· . 
Parties, including but not limited to,- any transfer of assets or · 
real or personal property, -shall in no way alter the Settling 
Parties• responsibilities under this Agreement. Each signatory · 
to this-Agreement certifies ·that he or she is authorized to enter 
into the ter.ms and conditions of this Agreement and to bind·; 
legally the party represented by h~_or her. 

IV. DEFINITIONS 

10. Unless otherwise expressly provided herein, terms used 
in this Agreement which are defined in CERCLA or-in regulations._ 
promulgated under CERCLA shall have the meaning assigned to them 
in CERCLA or in such regulations. Whenever ter.ms listed below 
are used in this Agreement or in any appendix attached-hereto; 
the following definitions shall apply: 
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a. "CERCLA" shall mean the Comprehensive Environmental 
Response, Compensation, and-Liability Act of 1980, as amended, 42 
U.S.C. § 9601, et ~-

. b . "Agreement II shall. mean this Agreement and any 
attached appendices. In the event of conflict between this 
Agreement- and any appendix, the Agreement shall control. 

c. "Day" shall mean-a calendar day. In computing any 
period of time under this Agreement, where the last day would · 
fall on a Saturday, Sunday, or federal holiday, ·the period shall 
run until the close of business of the next working day. 

d. "EPA" shall mean the Uriited States Environmental 
Protection Agency and any successor departments; agencies or 
instrumentalities of the United States. .. · · 

e. "Interest" shall.mean interest at the:current rate 
specified for interest on investments of the-Hazardous. Substance 
Superfund established by 26 U.S.C. § 9507, compounded annually on 
October 1 of each year, in acc6rdance·.with 42 _u.s.c . . § 9607 (a). 

· : f • · "Paragraph" shall mean a portion· of this Ag~eemen t 
identified· by,· an arabic numeral'. or a lower case .ietter •. :. ... · .. ::•.,_·_ .. 

g·. · . "Pa~t~es ·~-~ ~li~i; ~e~ri. E.PA an~- ·-~~;-~~~t-ii~g:·::.~~~ties . 
. ,· . {._ ·::-~:·_ ... -~_·\.:-:~:.::•:·~· .:-~:."·:..:·· .. -

•. ·h •.. "Past' Response Costs" shall mean, all: costs,:·:_. 
including but.Iiot.limited ·to direct and·.indirect costs;:.,:;that EPA 
has paid at·or in· conriection with the. Site through April 24, 
1998, but do not include .-Interest accrue.d -on~ all· such costs · 
through such·· date. :_~ : ·- -/ · -- · · · · · · · · .... · .. · ·· . 

. i;. ~·section"· shall mean a portioD; of. this Agreement 
identified by a roman nUJrieral ~· _ . . . . 

. - . . .. 

. :}. "Settling Parties" shall meanSouthern Wood 
. Piedmont Coiripany · and -its ·parent company, . Rayonier::. Inc •. -~ . ..~ ' : . - . --

: .. 
. . .. k. · . "Site"· shal·l mean the Southern Wood Piedmont .: 
SuperfUnd Site which consists.of the areal extent of all 
groundwater, sediment, soil and surface water contamination 
emanating from that property ... The Site property is located on 
Greenfield Street-in Wilmington, New-Hanover County~ North . 
Carolina, and encompasses approximately fifty two. acres of land 
bordered by Amerada Hess Petroleum Terminal to the north, the 
Paktank Petroleum Terminal to the south, the Cape Fear River to 
the West-and the Optimist Park and Front Street to the east .. · 
The Site consists of two-contiguous properties; currently, thirty 
five acres in the northern and central portion of the_ Site are~ 
owned by the Gity of Wilmington and the ·remaining_. seventeen acres 
are owned by the North Carolina-State Ports Authority . 

. . · .. 
. .. · ·. ... .. ·. ·.·. . .. , .. ·.· .. 
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1. "United States" shall mean the Uni'ted States of 
America, including it departments, agencies and· 
instrumentalities. 

V. REIMBURSEMENT OF RESPONSE COSTS 

11. Within 30 days of the effective date of this Agreement, 
the Settling Party shall pay to the EPA Hazardous Substance 
Superfund $619,069.84, in reimbursement.of Past Response Costs. 

12. Payment'S shall be made by certified or cashier's check 
made payable to "EPA Hazardous Substance Superfund. 11 Each check 

-·-shall reference the name and address of. the party making payment,· 
the Site name, the EPA Region and Site/Spill ID'Number 04-48, and 
the EPA docket number for this action, and shall be sent to: 

U.S. EPA Region 4 
Attention: Superfund Accounting 
P.O~ Box 100142 
Atlanta, Georgia 30384 

. 13. At the time of paY.ment, the Settling Parties shall send 
notice .that Stich payment has been made to: 

Paula· Batchelor 
Cost Recovery Section 
61 Forsyth Street, SW 
Atlanta, Georgia 30365 

. 
VI.· FAILURE TO COMPLY WITH AGREEMENT 

14. In the event. that any payment required by.Paragraph 11 
is not made when due, Interest shall continue to accrue on the 
unpaid balance through the date of paY.ment. 

15. If any amounts due t6 EPA under Paragraph 11 are not· 
paid by the required date, ·settling ~arties shall pay to EPA, .as· 
a stipulated penalty,· in addition to the Interest required by · 
Paragraph 14, $200.00 per day that such payment is late. · 

16. Stipulated penalties are due and payable within 30 days 
of th~ date of demand for payment of tne penalties. ·All payments 
to EPA under this Paragraph shall be identified as "stipulated 
penalties" and shall made in accordance with Paragraphs 12 and 
13. . . 

17. Penalties shall accrue as provided above regardless of· 
whether EPA has notified the Settling Parties of the violation or 
made a demand for payment, but need only be paid upon demand.· 
All penalties shall begin to accrue on the day after payment is 
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due, and shall continue to accrue through the day the U.S. EPA 
receives full.payrnent . 

. 18. In addition to the Interest and Stipulated Penalty 
payments requ.ired by this Section and any other remedies or · 
sanctions available to EPA by virtue of Settling Parties' failure 
to comply with the requirements of this Agreement, if Settling · 
Parties fail or refuse to comply with any ter.m or condition of 
this Agreement it shall be subject to enforcement action pursuant 
to Section 122 (h) (3} of CERCLA, 42 U.S.C. § 9622 (h) (3}. If the 
United States, on behalf of EPA, brings an action to enforce this 
Agreement, Settling Parties shall reimburse the UnitedStates for 

·-·all costs of such action, including but not l~ited to costs of 
attorney time. · 

19. Notwithstanding any other provision of .this Section, 
EPA may, in its unreviewable discretion, waive paY-ment of any 
portion of the stipulated penalties that.have accrued pursuant to 
this Agreement. · · 

VII.. COVENANT NOT TO SUE ·BY EPA 

20. .Except as specifically provided ·in Paragraph 21 
(Reservations of ··Rights by EPA},. EPA covenants. not· to stie · 

. Settling· Parties ·pursuant to Section 107 (a). of .. CERCLA,. :. -
42 u.s.c::: §· 9607(a}, to· recover Past Response-Costs •. This . 
covenant shall take·effect_upon·receipt by EPA of:all amounts 
required by Section v. (Reimbursement ·of Response Costs) and· 
Section VI, Paragraphs .14 (Interest on Late.Pay.mentsf and 15 
(Stipulated Penalty.for Late Pay.merit). This covenant not to sue 

.is conditioned upon the· satisfactory.per~ormance·by Settling 
Parties: of its obligations under this Agreement. 7'his. covenant 
not to sue extends only to Settling Parties and does not extend 
to any other person. · · 

VIII •.. RESERVATIONS OF· RIGHTS. BY. EPA: ·: 
. - . . 

· 21~ The covenant not to sue by EPA·set forth in Paragraph 
20 does not pertain· to any matters other. than those expressly 
identified therein. EPA reserves, and this Agreement is without 
prejudice to,' all rights against the Settling Parties with 
respect to all other matters,.including but·not limited.to: 

a. liability for failure of Settling Parties to meet a 
requirement of this Agreement; 

.. ·. 
b. · liability for costs incurred or to be incurred by 

the United States that are not within the definition of Past 
Response Costs; 

c~ liability for injunctive relief or administrative 
order enforcement under'section 106 of CERCLA, 42 u.s.c. § 9606; 
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d. criminal liability; and 

e. liability for damages for injury to, dPstruction 
of, or loss of natural resources, and for the costs of any 
natural resource damage assessments. · 

22. Nothing in -this Agreement is intended to ~e nor shall 
it be construed as a release, covenant not to sue, or compromise 
of any claim or cause of action, administrative or judicial, 
civil or criminal, past or future, in law or in equity, which the 
United States may have against any person, fir.m, corporation or 
other entity not a signatory to this Agreement. 

IX. COVENANT NOT TO SUE BY SETTLING PARTIES 

23. The Settling Parties agree not to assert any claims or 
causes of action against the United States, or its contractors or 
employees, with respect to Past Response Costs or this Agreement, 
including but not limited to:. 

a. any direct or indirect.claim for reimbursement from 
the. EPA Hazardous Substance Superfund established by 26 u.s.c. § 
9507, based on Sections 106 (b) (2) ·,. 107, 111, 112, or 113 of 
CERCLA, 42 ·u.s.c. §§ 9606.(b)'(2), 9607, 9611, 9612, or 9613, or· 
any other provision of law; · · · · 

.~. . - ; . ' . 
b. --0

• any clidins arising out of the response actions at 
the Site for which the·· Past Response Costs were incurred; and 

c.· any claim against the United states pursuant to 
Sections 107 and 113 -of.CERCLA, 42 u.-s.c. §§ 9607 and 9613, 
relating to·Past RespC?nse C~sts. .. · 

·24. Nothing in this Agreement shall- be deemed. to constitute 
approval or preauthorization of a claim within the meaning of 
Section 111 of CERCLA, 42 U.S.C. § 9611, or 40 C.F.R. 3.00.700(d). 

·X. EFFECT OF SETTLEMENT/CONTRIBUTiON PROTECTION 

25. Nothing· in this Agreement shall be construed to create 
any rights in, or grant any cause of action to, any·person not a 
Party to this Agreement. EPA and the Settling Parties each 
reserve -any and al-l rights (including, but not limited- to, any 
right to contribution), defenses, ·claims, ·demands, and causes of 
action which each Party may have with respect to any matter, 
transaction, or occurrence relating in any way to the Site · 
against any person not a Party hereto. 

26. EPA and the. Settling Parties agree that the actions 
undertaken by Settling Parties in accordance with this Agreement 
do not constitute an admission of any liability by the Settling 
Party. The Settling Parties do not admit, and retain the right 
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to controvert in any subsequent proceedings other than 
proceedings to implement or enforce this Agreement, the validity 
of the facts or allegations contained in Section II of this 
Agreement. .• 

27. -The Parties· agree that Settling Parties are entitled, 
as of the effective date of this Agreement, to protection from 
contribution actions or claims as provided by Sections 113(f) (2) 
and 122(h) (4) of CERCLA, 42 U.S.C. §§ 9613(f) (2) and 9622(h) (4), 
for "matters· addressed" in this Agreement. · The "matters 
addressed" in this Agreement are Past Response Costs .... 

28. Settling Parties agree that with respect to any suit. or 
claim £or contribution brought by it for matters re_lated to this 
~greement, they will notify EPA in writing n6 later than 60 days 
prior· to· the'. initiation . of such . suit or claim. . Settling· Parties 
also agree that,_ with.respect. to any suit·:or 'claiin for. · 
contributi'onbrought against: them. for. matters related' to this 
Agreement,. _they will notify EPA: in writing within 10 days'of 
seryice of. the- complaint or claim ,upon. them~. · In·. addition, 
S~ttling Parties shall notify:EPA.within 10-c;lays:of service or 
receipt of any Motion for Summary.Judg.ment and within 10:days of 
receipt·of~any. order· from a court setting a case for trial·~ .for 

. . · __ : : .. : · ~t~:~f~:-~t.~t~~!~~~~~~~v:~~0.~-~~::_t)f-~s~:7~f :·:::t\.:: · ,.- :;.{-~:~r:_t·:e::<·--: :-; .:;{-~:-:-~::L~:·t~x~:~i:;:z:.~~-->~:-: : ·:._· · 
. . -'::.:·:,::~<? 29~:=:;.::::-;:In;·any;subsequent::·adritin~strat~ve. or.: JUd~c~al· proceed~ng-. 
· ._ -~ ·. :~·:·-inft'iated~by·~·EPA/···or:by-_. the· ·united-, States on behalf~ :of: EPA:~_'.for:'· · 

- .. -.. ,.:~ injurictive.-:relief·/~'recov'ecy- of· .resl:ionse costs·;·_ or. other: .. :~-: .. :.<;·;_:. . ... 
. : appr6priate~'·relief~'rela.ting· to: the Sit·e, ·settling-~Parf:ies·:·shall · 

· .. ··_not.~ asse~t'/{ and: may:, riot:maintain,·-· any defens·e, or. _claim based:. upon 
_·.- .. ;. ~; ·::~ ·'the~priricipl'esj 'of:'_waiverj'~ "res judicata·,·, 'coli'atera.ii·: estoppel·;·;:,, . 

. issue .. preclusi0]1;:··clciim-splitting,··.Or other deferises based·upon 
any contention that the'· claims raised in the subsequent. 
proceeding were. or should have been brought in the· instant case; _· 
provided,._ however, that nothing in this Paragraph affects the · 
enforceability of the covenant not to ~ue by EPA s·et for~ in 
Paragraph 2 0. . . 

XI. RETENTION. OF RECORDS 

30. Until six years after the effective date of this 
Agreement, each Settling Party shall preserve and retain all
record.s .and .documents now in, its possession or control, or which 
come into its possession or control, that relate in any·manner to 

·response ·actions taken at the Site or to the liability of any.· 
person for response actions conducted and to be conducte~ at the 
Site, regardless of any corporate retention policy to the 
contrary. 

31. ··After the conclusion of the document retention period 
in the preceding paragraph, Settling Parties shall notify EPA:at 
least 90 days prior to ·the destruction-of any such records or 

. ,. 
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documents, and, upon request by EPA, Settling Parties shall 
deliver-any such records or documents to EPA. Settling Parties 
may assert that certain documents, records, or other information 
are privileged under the attorney:client privilege or any other 
privilege recognized by federal law. If Settling Parties assert 
such a privilege, they shall provide EPA with the following: 1) 
the title of the document, record, or information; 2) the date of 
the document, record, or information; 3) the name and title of 
the author of the docUment, record, or information; 4) the name 
and title of each addressee and recipient; 5) ·a description of 
the subject of the document; record, or information; and 6) the 
privilege asserted. However, no documents, reports, or other 
information created or generated pursuant to the requirements of 

.. --this or any other judicial or adminis-trative settlement with· the 
United States shall be withheld on the_grounds that they are 
privileged. If a claim of privilege applies onlY:. to a portion of 
a document, the document shall be provided to EPA in redacted 
for.m to mask the privileged information only. Settling Party 
shall retain all'records and documents that they claim to be 

_privileged until EPA has had a reasonable opportunity to dispute 
the privilege claim and any such dispute has-been resolved in 
Settling Parties' favor. · 

. :>32 .: By signing. this Agreement, Settling P~rties certify 
individually that,· to the best of their. knowledge and· belfef, it 
has: : , . · · · · · · ' · · · · .: · · · 

. . . 
a. not altered, mutilated, discarded, destroyed or 

otherwise disposed of'any'records, documents or other-information 
relating· to.its -potential liability regarding the Site;·after 
notification of'potential liability or the'filing of a suit 
against the Settling Parti'es regarding the Site; and 

b. ·fully complied with any and all.EPA requests for 
information'regarding.the Site pursuant to Sections 104(e} and 
122(e} of CERCLA, 42 u.s.c. §§ 9604(e} and 9622(e} . . .. 

33. . By signing this Agreement,· Settling Parties agree to 
provide EPA with any and·a~l requested non-privilege infor.mation 
currently in its possession, or in the possession of its· ... : 
officers, directors, employees, contractors or agents, which:··_ 
relates in any way to the ownership, operation or control of~ the 
-Site, or to the ownership·, possession, generation, treatment, 
transportation, storage or disposal of a hazardous substance, ·: 
pollutant or contaminant at or in connection with the Site 
available to'EPA. Any assertions by Settling Parties that a-~ 
document is privilege will he ·subject to the requirements in 
paragraph 31. 

XII. NOTICES AND SUBMISSIONS 
·. 

34. Whenever, under the ter.ms of this Agreement, notice is 
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required to be given or a document is required to be sent by one 
Party to another, it shall be directed to the individuals at the 
addresses specified below, unless those individuals or their 
successors give notice of a change to the other Parties in 
writing.· Written notice as specified herein shall constitute 
complete satisfaction of any written notice requirement of this 
Agreement with respec~ to EPA and Settling Parties. 

As to EPA: 

Marlene J. Tucker 
Environmental Accountability Division 
Office of Legal Support 
61 Forsyth· Street,. S.W. 
Atlanta, Georgia 30303-8960 

Luis .Flores 
North Site Remedial Branch 
North Carolina Section 
61 Forsyth Street, S~W~ 
Atlanta/ Georgia 30303-8960 

As· to settling Parties: ... -. 

· .' wilii~::~ ... 'id~·~6h~~~~: ·E:~q~. . 
.Arria11;:: Golden:&. Gregocy, LLP · · · 
2800 orie. Atlanti.c center ·· · . 
1201 ·w~·:· .. Peachtree Street': 

. ·_ .' · . . : ·· ... · . 

Atlanta,··· Georgia 30309 · 

Lisa·PalUnibo 
.Vice· President & General Counsel · 
Rayonier Inc .• ·· 
1177 Summer Street 
stamford, Connecticut 06904 

XIII. INTEGRATION 

,I 

.. ;· 

.. · - .. -· 
~ .- _:. . . 
'.· .. :. 

35. This Agreement constitutes the final, complete and 
·exclusive agreement and understanding among the·Parties with 
respect to· the settlement embodied in this Agreement. The·. 
Parties acknowledge that there a;-e J;lO representations, agreements 

. or understandings relating to the settlement other than those 
expressly contained in this Agreement. 

XIV. PUBLIC COMMENT 

35 •. This Agreement shall be subject to a publi~ comment 
period of not less than 30 days pursuant to Section 122(i) of. 
CERCLA, 42 U.S.C. § 9622(i). In accordance with Section 
122(i) (3) of CERCLA, EPA may modify or withdraw its consent to 
this Agreement if comments received disclose facts or 

,;•', 
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considerations which indicate that this Agreement is 
inappropriate, improper or inadequate. 

XV. ATTORNEY GENERAL APPROVAL 

36. The Attorney General or her designee has approved the 
settlement embodied in this Agreement in accordance with Section 
122 (h) (1) of CERCLA, ·42 U.S.C. § 9622 (h) (1). 

XVI. EFFECTIVE DATE 

37. The effective date of this Agreement shall be the date 
upon which EPA issues written.notice that the.public comment 
period pursuant to Paragraph 35 has closed and that comments 
received, if a~y, do not require modification of or EPA 
withdrawal from this Agreement. 

IT IS SO AGREED: 

u.s. Enviro~\:rotection Agency 

By: ~~~f.{ICHM#\ 
~ Chief, Programs ·.Service Branch 

~.J'-

Date 
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THE UNDERSIGNED SETTLING PARTY enters into this Agreement in the 
matter of SOUTHERN WOOD PIEDMONT SUPERFUND SITE., U.S. EPA 

·.Region 4. CERCLA Docket No. 99-01-C, located in Wilmington, New 
Hanover County, North Carolina: 

FOR SETTLING PARTY: ~rl"-d/ J1e'o?um.l 

By: 

_[Name] · 
?. o, &rx S'"Y {/7 

·. . . . ' I. 

" . · ... 

[Date] 

. · .. . .... 
.. .. . . . 

. .... 

... . ; . ' -
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• NORTH .ROLINA DEPARTMENT OF 
ENVIRONMENT AND NATURAL RESOURCES 

Mr. Layton Bedsole 
North Carolina State Ports Authority 
Post Office Box 9002 
Wilmington, North Carolina 28042 

Dear Mr. Bedsole: 

DIVISION OF WASTE MANAGEMENT 

January 26, 1999 

As I described .to you via voice mail last week, attached please find the 
following items: 

1) A revised draft Remediation Schedule for the Southern Wood Piedmont Site, 
projected from anticipated signing of the Administrative Order on Consent by 
Southern Wood Piedmont on January 29, 1999. 

2) A comprehensive list of municipal, county, State, and federal government 
offices, civic groups, and environmental groups anticipated to be notified by 
mail of the proposed State Deferral and public meetings. 

In addition, the NC Superfund Section is compiling the mailing addresses of 
Wilmington residents living within approximately 0.5 mile of the site. These residents 
will also be notified of the proposed deferral and "kickoff' public meeting. The latter 
is currently anticipated to take place in Wilmington, probably on a Tuesday or 
Thursday night, during the coming month of March. 

Note that an additional public availability session is being considered for the 
benefit of residents at the Charles T. Nesbitt Courts public housing complex, located 
directly east of the site. _The NC Superfund Section also intends to contact City of 
Wilmington officials to determine interest in meeting with city officials prior to the 
kickoff meeting. Please advise us as to the availability and willingness of the Ports 
Authority to participate in these events, including preferred meeting dates. 

If you have any questions, please call me at (919) 733 -2801, Ext. 277 . 

Attachments 
cc: File 

Sincerely, 

Stuart F. Parker, Jr. 
Hydro geologist 
NC Superfund Section 

401 OBERLIN ROAD, SUITE 1 SO, RAL.EIGH, NC 2.7605 

PHONE 919·733·4996 FAX 919·715·3605 
AN EQUAL OPPORTUNITY I AFFIRMATIVE ACTION EMPL.OYER- SO% RECYCL.ED/1 0% POST•CONSUI\IER PAPER 
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Non-resident contacts anticipated to be included in public notice of proposed 
deferral of the Southern Wood Piedmont- Wilmington site: 

Southern Wood Piedmont Company: 
Mr. William P. Arrants, 

. City of Wilmington. NC: 
Office ofthe Mayor 
Wilmington NC Chamber of Commerce 

· City Attorney's Office 
City Manager's Office 
Wilmington, NC City Council 
Community Development Planning 

New Hanover County: 
County Manager 
Board of County Commissioners 
New Hanover County Environmental Management 
New Hanover County Engineer's Office 
New Hanover County Health Department 
New Hanover Soil & Water Conservation District 

State ofNorth Carolina: 
Governor James Hunt 
US Senator John Edwards 
US Senator Jesse Helms 
US Representative Mike Mcintyre 
NC Representative Daniel McComas 
NC Senator Mr. Patrick J. Ballentine 
NC Senator Luthor Henry Jordan, Jr. 
Environmental Division, NC Dept of Justice 
NC State Ports Authority 

DENR Offices: 
Wayne McDevitt, Secretary 
William Holman, Asst Secretary 
NC Division of Water Quality 
NC Office of Pollution Prevention and Environmental Assistance 
Rick Shiver, Wilmington Regional Office 
NC Wildlife Resources Commission 



• 
Federal: 

US EPA Region IV, Waste Management Division, Atlanta, Georgia 
Mr. Phil Vorsatz, 
Mr. Luis Flores, 
Ms. Diane Barrett 

United States Coast Guard, Marine Safety Office, Wilmington, NC 

Citizen's Organizations: 
Audubon Council ofNC 
Cape Fear River Watch 
Clean Water Fund ofNC, Raleigh 
Coastal Conservation Association ofNC 
KAB New Hanover County 
League ofWomen Voters, Wilmington, NC 
NC Coastal Land Trust 
NC Environmental Defense Fund, Raleigh, NC 
NC League of Municipalities, Raleigh, NC 
N.E. New Hanover Conservancy 
NCW ARN (Waste Awareness & Reduction Network), Durham, NC 
Protect Our Water, Chapel Hill, NC 
Save Our Rivers, Inc., Franklin, NC 
Sierra Club- Cape Fear Group, Wilmington NC 
Sierra Club - NC Chapter, Raleigh, NC 

Local News Media: 
To be arranged by Pat Williamson, NC Division of Waste Management. 



City ofWilmington. NC: 

The Hon. Donald Betz 
Office of the Mayor 
102 N 3rd Street 
Wilmington, NC 28401 

• 

Wilmington NC Chamber of Commerce 
One Estetl Lee Place 
Wilmington, NC 2840 I 

Mr. Thomas Pollard, 
City Attorney's Office 
138 N 3rd Street 
Wilmington, NC 28401 
9I0-34I-7820 

Ms. Mary Gornto, 
City Manager's Office 
I02 N 3rd Street 
Wilmington, NC 2840 I 
910-34I-7810 

Mr. Frank Conlon 
Wilmington, NC City Council 
I02 N 3rd Street 
Wilmington, NC 28401 

Mr. Harper Peterson 
Wilmington, NC City Council 
102 N 3rd Street 
Wtlmington, NC 28401 

Mr. Charles Rivenbark 
Wilmington, NC City Council 
102 N 3rd Street 
Wilmington, NC 2840 I 

Ms. Katherine Moore 
Wilmington, NC City Council 
102 N 3rd Street 
Wilmington, NC 28401 

• 
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• 
Mr. James Quinn 
Wilmington, NC City Council 
102 N 3rd Street 
Wilmington, NC 2840 I 

Mr. Gaines Townshend 
Community Development Planning 
PO Box 1810 Wilmington NC 28402 

Mr. Mark Karet, 
Community Development Planning 
PO Box 1810 Wilmington NC 28402 

New Hanover County: 

Allen O'Neal 
County Manager 
New Hanover County 
320 Chestnut Street 
Room502 
Wilmington, NC 28401 
9}0.:.341-7184 

William Caster, Chairman . 
Board of County Commissioners 
New Hanover County 
320 Chestnut Street, Rm 305 . 
Wilmington, NC 2840 I 

Raymond Church, Director 
New Hanover County Environmental Management 
3002 Highway 421 N 
Wilmington, NC 28401 
910-341-4340 

Wyatt Blanchard 
New Hanover County Engineer's Office 
414 Chestnut Street, Rm I 0 I 
Wilmington, NC 2840 I 

David Rice, Director 
New Hanover County Health Department 
2029 South 17th Street 
Wilmington, NC 2840 I 
910-343-6500 

• 
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• 
New Hanover Soil & Water Conservation District 
320 Chestnut Street 
Wilmington, NC 2840 I 

State ofNorth Carolina: 

Governor James Hunt 
Office of the Governor 
116 West Jones Street 
Raleigh, NC 27603-8001 

US Senator John Edwards 
825 Hart Senate Office Building 
Washington, DC 20510-3301 

US Senator Jesse Helms 
314 Century Post Office Building 
PO Drawer 2888 
Raleigh, NC 27602 

US Representative Mike Mcintyre 
154 N Front Street, Rm 208 
Wilmington, NC 28401 

NC Representative Daniel McComas 
POBox2274 
Wilmington, NC 28402 

NC Senator Mr. Patrick J. Ballentine 
POBox473 
Wilmington, NC 28402 

NC Senator Luthor Henry Jordan, Jr. 
POBox930 
Wilmington, NC 28402 

Daniel C. Oakley, 
Senior Deputy Attorney General 
Environmental Division 
NC Dept of Justice 
2 East Morgan Street 
POBox629 
Raleigh, NC 27602 

• 
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• 
Erik Stromberg, Executive Director 
NC State Ports Authority 
POBox9002 
2202 Burnett Blvd 
Wilmington, NC 28401 

Layton Bedsole 
NC State Ports Authority 
POBox9002 
2202 Burnett Blvd 
Wilmington, NC 28401 

DENR Offices: 

NC Office of Pollution Prevention 
and Environmental Assistance 
Attn: Gary Hunt, Director 
2728 Capital Boulevard 

· Raleigh, NC 27611 

NC Div!sion of Water Quality 
Attn: ·Preston Howard, Director 
512 N. Salisbury Street · 
Raleigh, NC 27611 

. NC Dept. of Environment and Natural Resources 
Attn: Mr. Wayne McDevitt, Secretary 
512 N. Salisbury Street 
Raleigh, NC 27611 

NC Dept. of Environment and Natural Resources 
Attn: Mr. William Holman, Asst. Secretary 
512 N. Salisbury Street 
Raleigh, NC 27611 

NC Dept. of Environment and Natural Resources 
· Attn: Mr. Rick Shiver 
Wilmington Regional Office 
127 Cardinal Drive Extension 
Wilmington, NC 28401 
910-395-3900 

• 
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• 
NC Dept. ofEnvironment and Natural Resources 
Attn: Ms. Traci Wilson 
NC Wildlife Resources Commission 
Wilmington Regional Office 
127 Cardinal Drive Extension 
Wilmington, NC 2840 I 

Federal: 

Mr. Phil Vorsatz 
NC Site Management Section 
United States EPA Region IV Waste Division 
61 Forsythe Street, II th Floor 
Atlanta, Georgia 30303 

Mr. Luis Flores 
NC Site Management Section 
United States EPA Region IV Waste Division 
61 Forsythe Street, lith Floor 
Atlanta, Georgia 30303 · 

Ms. Diane Barrett 
NC Site Management Section 
United States EPA Region IV Waste Division 
61 Forsythe Street, lith Floor 
Atlanta,·Georgia 30303 

United States Coast Guard 
Marine Safety Office 
Attn: Karl De Looff 
272 North Front Street 
Wilmington, NC 2~401 

PRP: 

Mr. William P. Arrants 
Southern Wood Piedmont Company 
POBox5447 
Spartanburg, SC 29304 

Media: 

Newspaper 
Radio 
TV 

•• 
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Citizen's Organizations: 

Audubon Council ofNC 
7639 Farm Gate Drive 
Charlotte, NC 2821 5 
704-547-2559 

Cape Fear River Watch 
Attn: Bouton Baldridge 
620 Chestnut Street 

• 

(Alt: 119 South Water Street) 
Wilmington, NC 28401 
910-762-5606 

Clean Water Fund ofNC 
Attn: Nan Freeland 
POBox 1008 
Raleigh, NC 27602 
910-762-6072 

Coastal Conservation Association ofNC 
Attn: Richen M. Brame 
2030 Eastwood Road, Suite 3 
Wilmington, NC 28403 

KAB New Hanover County 
24 N. Third Street, Room 304 
Wilmington, NC 28401-4529 
910-762-0965 

League ofWomen Voters 
Attn: J ana Alb mitten 
7001 Wax Myrtle Ct 
Wilmington, NC 28401 
910-392-3066 

NC Coastal Land Trust 
313 N. Front Street, Suite A 
Wilmington, NC 28401 
910-763-0332 

• 
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• 
NC Environmental Defense Fund 
Attn: Melinda Taylor 
128 E. Hargett Street, Suite 202 
Raleigh, NC 27601 
919-821-7793 

NC League of Municipalities 
Attn: Paula S. Thomas 
POBox3069 
Raleigh, NC 27602 

N.E. New Hanover Conservancy 
126 Beach Road South 
Wilmington, NC 28405 
910-686-03 62 

NCWARN 
Attn: Jim Warren 
POBox61051 
Durham, NC 27715-1051 
919-490-0747 

Protect Our Water 
Attn: Margaret Brown 
1509 Smith Level Road 
Chapel Hill, NC 27516 
919-929-6460 

Save Our Rivers, Inc. 
Attn: Margaret R Jones 
P.O. Box 122 
Franklin, NC 28744 · 

Sierra Club - Cape Fear Group 
Attn: Bob Slaughter 
219 South Kerr Ave, # 9 
Wilmington NC, 28403 
910-395-2183 

Sierra Club - NC Chapter 
Attn: Molly Diggins 
1022 Washington Street 
Raleigh, NC 27605 

• 
DRAFT 



NC Superfund Section 
Southern Wood Piedmont -Wilmington 

{) 
---------~---------------

</~ 
----------------------~----

tmmll Early bar 

- Progress bar 
Ell CrHical bar 
- SummafY bar 
+ Start milestone point 
+ Finish milestone point 



\ 

. . . . 
. 199~ . . . : .: .. ., .· .. 2000 : .: . . . . . . . . . . . 2001 : . : 2002 . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-AC5c~~~~:~~~i~~rnj~~------------------------------------------------------------------------------------------------------------------------------------------------------------------

EPA 
of Deferral 
~lgrt~C)C _______________________________________________________________________________________________________________________________________________________________________________ _ 

Draft Rl Report 
Draft Rl/ Notify PRP of Deficiencies 

PRP Submits Proposed Rl Workplan 
lllllllllllll!l Review/Comment on Rl Workplan _____ JIIII~RP.Respoose _________________________________________________________________________________________________________________________________________________________________ _ 

1111111 Review/Comment on Revised Draft Rl Workplan ~ 
m Prep Rl Workplan Factsheet/Workplan Review ~ 

111114-Day Notice of Public Meeting I · . 

-----------~Ji!::',~~~.il~~~~,:o;;:;;~~-------------------------------------------------------~~~--------------------------------------------------
--------------------------~~~~~~~b~~F~~~~~~~e~~~~~~~~~~~~~~w~~~~-~~~~~i:~~~~\r~!j;Drt------------------------------------------~--------------------------------------------------------------

IIIIIB Review Rl Report/Notify PRP of Deficiencies 
1111111111111 PRP Response to Deficiencies 

. 111111111111 State Review/Approval of Revised Rl 
----------------------------------------------------------------- llubrn~PJopasedflernedJ\ctloo~~~JV~lv~------------------------------------------------------------

11!111111111 Review RAP/ Notify PRP of Deficiencies 
- PRP Addresses Deficiencies 

IIIIB Review Revised RAP 
1111111 Prepare RAP Fact Sheet 

---------------------------------------------------------------------------------------------::15~~~~p~;~~~~~g~~tlng/ ____________________________________________________________ _ 
I Public Meeting · 
11111111111111130-Day Public Comment 

· 1111111111111 PRP Response and Revision of RAP 
--------------------------------------------------------------------------------------------------------~~~StablRe~e~Appnlvru~.ReYisedfl~--------------------------------------------

. ~M~~oo-~~~~ 
1m Submittal of Week /QuarterlY Reports as per AOC 

m Review Reports/ otify PRP of Deficiencies 
m PRP Addresses Deficiencies 

------------------------------------------------------------------------------------------------------------------- ~FU?.Cornp~es.RPl. _________________ _ 

NC Superfund Section 
Southern Wood Piedmont ·Wilmington 

lllllllllllll!l PRP Submits Final Report (w/in 30 
1111111111111 Review Report/Notify PRP of 

- PRP Addresses Final 
RState Ke\lle\11/AI)Dn)Yal 

lll!!mmEarlybar 

- Progress bar 
-Critical bar 
-Summary bar 
• Start milestone point 
• Finish milestone point 



NA 
.MCDENR 

~ ... ~·· :.-· -_-.-;·; :-· - . 
' ..... ':.· .. :•;: · ........ 

·. "''··· :.·4: .. : 
· J.O.Mt:S B. HUNT JR~ .•. :. 

GoVt:RNOR : . - . ~ . 

_-. . .. 

WAYNE MCOLVrrr . 

SECReTARY ·· 

. . . . 

; • .. : .. : • ..- : ~t . .... l .• -:: ;.~. ~ .. 

tJ~~~'~it~;i~~{~~{:i;~~-
- ... WILLIAM l:.~MEYER.J.'"'i · 

"'t .... ~"" .·:·S:.~-·..:~~.;,.-.,t_: ~~ .... '1.·-~ ... ~.; 
'.>~·-· t._ \' ~;~. ...... ,.6.' 
"·-· ... ',._, ~I' < 
~ l ! ~~.:~ .. t~~~ 

1 j .~.. ""1:' •• :;.-:.~ • 
. · '\::~·!:-'--' i ~<· ....... 
• -~,.. .. -.. --...;"(. ) -:"'.;.i 
r -· i f ; ~ t; -~<:. 

·-- .. ·' l ;. ·-: 
r I • • l_ ·- ' 

. t ; •. '~ ~ -;~: 
' f ! ' ~-..... -. t · ·· t ' I l' -~ 
t .. :l .···.~_:] f·:~:.;.._· . .. I . -.: ~--} _ r·r f_:;;~ ' J·. ·' ,__ .. -
t;.~~f~·ix~z;~. 

NORTH CAROLINA DEPARTMENT OF 
ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

January 15, 1999 

VIA UPS OVERNIGHT MAIL 

Mr. William P. Arrants 
Manager of Environmental Affairs/Regulatory Compliance 
Southern Wood Piedmont Company 
P.O. Box 5447 
Spartanburg, South Carolina 29304 

Subject: Signatory for AOC 
Southern Wood Piedmont Site 
Wilmington, New Hanover County, NC 
US EPA ID: NCD 058 517 467 

Dear Mr. Arrants, 

We are proceeding with arrangements for the SWP Wilmington "kickoff' public 
meeting. The purpose of this meeting ·will be to receive community feedback regarding the 
EPA's proposed deferral of the site from NPL listing while the site is addressed under State 
authority. Prior to transmittal of the public notice, however, a signed Administrative Order on 
Consent must be included in the information repositories for public review. Unless public 
and/or EPA input causes a change in our position regarding the deferral and/or the AOC, in 
which case we ·will contact you, the finalized AOC ·will be signed by our Department following 
documentation of community acceptance and EPA approval of the deferral. 

Pursuant to SWP's written commitment to sign the AOC as worded, please sign the 
attached Administrative Order on Consent, and forward the signed original to our office no 
later than February 2, 1999. My address is: 

cc: 

Stuart F. Parker, Jr. 
Hydro geologist 
NC Superfund Section 
401 Oberlin Road, Suite 150 
Raleigh, North Carolina 27605-1350 

Ifyou have any questions, please call me at (919) 733-2801, E>..t 277. 

Robert Gelblum 
Pat DeRosa 
Luis Flores (US EPA) 

Sincerely, 

Stuart F. Parker, Jr. 
Hydrogeologist 
NC Superfund Section 

401 OBERLIN ROAD, SUITE I 50, RALEIGH, NC :0:7605 

PHONE 919-733-4996 FAX 919·71 5·3605 
AN EQUAL OPPORTUNITY I AFFIRMATIVE ACTION EMPLOYER • 50% RECYCLED/I O% POST-CONSUMER PAPER 



INRE: 

NORTH CAROLINA DEPARTMENT OF ENVIRONMENT 
AND NATURAL RESOURCES 

DMSION OF WASTE MANAGEMENT 
SUPERFUND SECTION 

SOUTHERN WOOD PIEDMONT CO. 
NCD 058 517 467 
WILMINGTON, NORTH CAROLINA 
NEW HANOVER COUNTY 

ADMINISTRATIVE ORDER 
ON CONSENT PURSUANT TO 
N.C.G.S. 130A-310.9(b) AND 
SUPERFUND STATE DEFERRAL 
MEMORANDUM OF 
AGREEMENT 

DOCKET NUMBER 97-SF-117 

The following constitutes the agreement of the parties hereto. This Administrative Order on 
Consent (Consent Order) is entered into pursuant to the Superfund State Deferral Memorandum of 
Agreement between the US EPA Region IV (EPA) and the State ofNorth Carolina. Southern Wood 
Piedmont Company concurs with the conclusions oflaw contained herein solely for purposes of this 
Consent Order. 

I. JURISDICTION 

This Consent Order is entered into under authority vested in the Secretary of the 
North Carolina Department of Environment and Natural Resources (Department) by North 
Carolina's Inactive Hazardous Sites Response Act of 1987 (the Act), which constitutes Part 
3, Article 9 of Chapter 130A of the North Carolina General Statutes (N.C.G.S.). N.C.G.S. 
130A-310 et seq. The Secretary of the Department has delegated this authority to the 
Director of the North Carolina Division of Waste Management (Director). 

II. STATEMENT OF PURPOSE 

This Consent Order is entered into for the purpose of addressing the hazardous 
substance or waste disposal site (the Site) defined in Section III. A. of this Consent Order, 
which the Department has determined endangers public health or the environment. In 
entering into this Consent Order, the objective of the Division of Waste Management 
(Division) and Southern Wood Piedmont Company is for Southern Wood Piedmont 
Company to implement a voluntary remedial action program approved by the .Division 
involving: (1) preparation of a Remedial Investigation Plan to evaluate the extent of 
contamination related to wood preserving operations conducted on the Site, whether 
comingled with other contaminants or not; (2) implementation of the Remedial Investigation 
Plan; (3) completion of a Remedial Action Plan to evaluate alternatives for meeting cleanup 
standards; and (4) implementation of the approved Remedial Action Plan. 



III. STIPULATIONS OF FACT 

' 
A. "The Site" consists of two contiguous properties, currently owned by the City of 

Wilmington and the State Ports Authority, respectively, located on Greenfield Street, 
Wilmington, New Hanover County , North Carolina, and any additional area which 
has become contaminated as a result of hazardous substances or waste disposed at 
that property. 

B. Southern Wood Piedmont Company or a predecessor company conducted wood 
treating operations at the Site from 1932 through 1983. Those operations included 
the use and application of creosote, pentachlorophenol, and chromated copper 
arsenate. 

C. Surface soil sampling at the Site has revealed the presence of polynuclear aromatic 
hydrocarbons, arsenic, and dioxins. 

D. Groundwater sampling at the Site has revealed the presence of volatile organics and 
polynuclear aromatic hydrocarbons in the groundwater, plus non-aqueous phase 
liquid creosote product in the subsurface. 

E. Sediment sampling in the site's drainage ditch, and downgradient along Greenfield 
Creek, has revealed the presence of polynuclear aromatic hydrocarbons characteristic 
of creosote. 

IV. CONCLUSIONS OF LAW 

A. The substances identified in Sections III. C., D. and E. above are hazardous 
substances as defined in the Comprehensive Environmental Response, Compensation 
and Liability Act/Superfund Amendments and Reauthorization Act, 42 U.S.C. 
Section 9601 et seq., and are thus such substances for purposes of the Act pursuant 
to N.C.G.S. BOA-310(2). 

B. Disposal of hazardous substances referred to in the preceding paragraph has occurred 
at the Site within the meaning ofN.C.G.S. 130A-31 0(3) pursuant to N.C.G.S. 130A-
290(a)(6). 

C. The Site is an inactive hazardous substance or waste disposal site for purposes of the 
Act pursuant to N.C.G.S. 130A-310(3). 

D. Southern Wood Piedmont Company is an owner, operator, or other responsible party 
in relation to the Site within the meaning ofN.C.G.S. BOA-310.9, pursuant to 
N.C.G.S. 130A-310(4), -310(5), -310(9), and -310.7. 
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E. This Consent Order is authorized pursuant to the power of the Secretary under 
N.C.G.S. 130A-310.9(b), and by delegation the Director, to enter into agreements 
with owners, operators, or other responsible parties for implementation of voluntary 
remedial action programs as to inactive hazardous substance or waste disposal sites 
in accordance with remedial action plans approved by the Department. 

V. REIMBURSEMENT OF COSTS 

A. As evidenced by Attachment A hereto, Southern Wood Piedmont Company has paid, 
or agreed to repay, EPA $619,069.84 in past federal response costs which EPA 
determines are owed in relation to the Site. Those costs shall include, but may not 
be limited to, the costs of activities conducted by the Division and funded under 
federal Superfund cooperative agreements. 

B. Southern Wood Piedmont Company shall reimburse the Division for all federally 
funded oversight and enforcement costs the Division incurs pursuant to this Consent 
Order. The Division will mail Southern Wood Piedmont Company quarterly cost 
summaries and invoices for these costs. The cost summaries will be of the type 
provided by the Division to EPA as part ofthe documentation which the Division 
provides to EPA for cost recovery purposes. Within sixty ( 60) days of receiving each 
invoice, Southern Wood Piedmont Company shall submit full payment to the 
Division. Payment shall be by certified or cashier's check payable to "NC DENR". 

VI. WORK TO BE PERFORMED 

All work performed pursuant to plans approved under this Consent Order shall be 
under the direction and supervision of a professional engineer or a licensed geologist with 
expertise in hazardous substance site cleanup and comply with the current U.S. 
Environmental Protection Agency (EPA) Region IV, Environmental Investigations Standard 
Operating Procedures and Quality Assurance Manual, May 1996. 

A. Within thirty (30) days after the execution of this Consent Order, Southern Wood 
Piedmont Company shall submit to the Division four ( 4) copies of a Remedial 
Investigation Report organized in sections corresponding to and including at least 
the items listed below in Sections VI. D. and G. 

B. Within thirty (30) days of receiving notice from the Division of any deficiency in the 
Remedial Investigation Report, Southern Wood Piedmont Company shall submit to 
the Division information or material sufficient to correct such deficiency. The 
Division shall use best efforts to review this submission in a timely manner so that 
the Division's disapproval or authorization does not affect Southern Wood 
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Piedmont's ability to meet any time schedule or deadline in connection with any of 
its obligations under this Consent Order. When the Division determines that the 
Remedial Investigation is complete, the Division will notify Southern Wood 
Piedmont Company in writing. 

C. Should additional remedial investigation work phases be necessary, Southern Wood 
Piedmont Company shall submit the subsequent work phase investigation plan within 
thirty (30) days of receiving notice from the Division of the additional work phase 
required. The Division shall use best efforts to review this submission in a timely 
manner so that the Division's disapproval or authorization does not affect Southern 
Wood Piedmont's ability to meet any time schedule or deadline in connection with 
any of its obligations under this Consent Order. The requirements for the submittal 
and content of plans and reports under Sections VI. D., E., F., G., and H. shall apply 
to subsequent work plans and reports except where, in the Division's sole discretion, 
the submission of such would duplicate a previous submittal. 

D. Within thirty (30) days of receiving notice from the Division of the additional work 
phase required .. Southern Wood Piedmont Company shall submit to the Division four 
(4) copies of a Supplemental Remedial Investigation Plan (Investigation Plan) 
organized in sections corresponding to the following items and including at least: 

1. Site location information including site street address, longitude and latitude, 
and site and surrounding property land use. 

2. A summary of all management practices employed at the site for hazardous 
wastes and any wastes managed on site that may have contained hazardous 
substances, including a list of types and amounts of waste generated (with 
RCRA waste codes), treatment and storage methods, and ultimate disposition 
of wastes; a description of the facility's past and current RCRA status; the 
location and condition of any vessels currently or previously used to store any 
chemical products, hazardous substances or wastes; and a summary of the 
nature of all on-site hazardous substance releases, including one-time 
disposals or spills. 

3. United States Geological Survey topographic maps sufficient to display 
topography within a one-mile radius of the site. 

4. A site survey plat (prepared and certified by a Registered Land Surveyor) 
including scale; benchmarks; north arrow; locations of property boundaries, 
buildings, structures, all perennial and non-perennial surface water features, 
drainage ditches, dense vegetation, known and suspected spill or disposal 
areas, underground utilities, storage vessels, existing on-site wells; and 
identification of all adjacent property owners and land usage. 
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5. A description oflocal geologic and hydrogeologic conditions. 

6. Inventory and map of all wells, springs, and surface-water intakes used as 
sources of potable water within a one-half mile radius of the center of the 
site. If the site is greater than one hundred (1 00) acres in size, the inventory 
and map must cover a one-mile radius from the center of each source area. 

7. Identification of environmentally sensitive areas on and adjacent to the Site 
including: 

Marine Sanctuaries 
National and State Parks 
Designated and proposed Federal and State Wilderness and Natural Areas 
Areas identified under the Coastal Zone Management Act 
Sensitive areas identified under the National Estuary Program or the Near Coastal 

Waters Program 
Critical areas identified under the Clean Lakes Program 
National Monuments 
National and State Historical Sites 
National and State Seashore, Lakeshore, and River Recreational Areas 
Critical habitats and habitats known to be used by State or Federally designated or 

proposed endangered or threatened species or species under review as to their 
endangered or threatened status 

National and State Preserves and Forests 
National and State Wildlife Refuges 
Coastal Barriers and Units of a Coastal Barrier Resources System 
Federal land designated for protection of natural ecosystems 

, Spawning areas critical for the maintenance of fish/shellfish species within river, 
lake or coastal tidal waters 

Migratory pathways and feeding areas critical for maintenance of anadromous fish 
species within river reaches or areas in lakes or coastal tidal waters in which 
such fish spend extended periods of time 

Terrestrial areas utilized for breeding by large or dense aggregations of animals 
Rivers State or Federally designated Scenic or Wild 
State lands designated for wildlife or game management 
Areas important to maintenance of unique biotic communities 
State-designated areas for protection or maintenance of aquatic life 
Wetlands 

8. A copy of the current owner's(s') deed(s) to the property. 

9. A chronological listing of all previouS owners and each period of ownership 
since the property was originally developed from pristine land. 

10. Operational history with aerial photographs and Sanbome Fire Insurance 
maps to support land-use history. 

11. A list of all hazardous substances which have been used or stored at the site, 
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and approximate amounts and dates of use or storage as revealed by available 
written documentation and interviews with a representative number of former 
and current employees or occupants possessing relevant information. 

12. Site environmental permit history, including copies of all federal, state, and 
local environmental permits, past and present, issued to Southern Wood 
Piedmont Company or within Southern Wood Piedmont Company custody 
or control. 

13. A summary of all previous and ongoing environmental investigations and 
environmental regulatory involvement with the site, and copies of all 
associated reports and laboratory data. 

14. Proposed procedures for characterizing site geologic and hydrogeologic 
conditions and identifying and delineating each contamination source as to 
each affected environmental medium, including any plan for special 
assessment such as a geophysical survey. 

15. Proposed methods, locations, depths of, and justification for, all sample 
collection points for all media sampled, including monitoring well locations 
and anticipated screened intervals. 

16. Proposed field and laboratory procedures for quality assurance/quality 
control. 

17. Proposed analytical parameters and analytical methods for all samples. 

18. A contact name, address and telephone number for the principal consultant 
and laboratory, and qualifications and certifications of all consultants, 
laboratories and contractors expected to perform work in relation to this 
work plan. Any laboratory retained must currently be either certified to 
analyze applicable certifiable parameters under Title 15A of the North 
Carolina Administrative Code, Subchapter 2H, Section .0800, or be a 
contract laboratory under the EPA Contract Laboratory Program. 

19. Equipment and personnel decontamination procedures. 

20. A health and safety plan that conforms to OSHA requirements and assures 
that the health and safety of nearby residential and business communities will 
not be adversely affected by activities related to the remedial investigation. 

21. A proposed schedule for site activities and reporting. 
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22. Any other information required by the Division or considered relevant by the 
remediating party. 

23. If this document includes any work that would constitute the "practice of 
engineering" as defined by N.C.G.S. 89C, the signature and seal of a 
professional engineer must be included. If this document includes any work 
that would constitute the "public practice of geology" as defmed by N.C.G.S. 
89E, the signature and seal of a licensed geologist is required. 

E. Within thirty (30) days of receiving notice from the Division of any deficiency in the 
Investigation Plan, Southern Wood Piedmont Company shall submit to the Division 
information or material sufficient to correct such deficiency. The Division shall use 
best efforts to review this submission in a timely manner so that the Division's 
disapproval or authorization does not affect Southern Wood Piedmont's ability to 
meet any time schedule or deadline in connection with any of its obligations under 
this Consent Order. 

F. When the Division determines that the Investigation Plan is complete, the Division 
will notify Southern Wood Piedmont Company in writing. Southern Wood Piedmont 
Company shall begin the Supplemental Remedial Investigation no sooner than 
receiving written approval of the Investigation Plan from the Division, nor later than 
thirty (30) days thereafter. 

G. Within one hundred twenty (120) days of receiving written approval of the 
Investigation Plan from the Division, Southern Wood Piedmont Company shall 
submit to the Division four (4) copies of a Supplemental Remedial Investigation 
Report documenting implementation of the approved Investigation Plan, organized 
in sections corresponding to the following items and including at least: 

1. A narrative description of how the investigation was conducted, including a 
discussion of any variances from the approved work plan. 

2. A description of groundwater monitoring well design and installation 
procedures, including drilling methods used, completed drilling logs, "as 
built" drawings of all monitoring wells, well construction techniques and 
materials, geologic logs, and copies of all well installation permits. 

3. A map, drawn to scale, showing all soil, surface water and sediment sample 
locations and monitoring well locations in relation to known disposal areas 
or other sources of contamination. Monitoring wells must be surveyed to a 
known benchmark. Soil sample locations must be surveyed to a known 
benchmark or flagged with a secure marker until after the remedial action is 
completed. Monitoring well locations and elevations must be surveyed by a 
Registered Land Surveyor. 

4. A description of all laboratory quality control and quality assurance 
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procedures followed during the remedial investigation. 

5. A description of procedures used to manage drill cuttings, purge water and 
decontamination water. 

6. A summary of site geologic conditions, including a description of soils and 
vadose zone characteristics. 

7. A description of site hydrogeologic conditions (if groundwater assessment is 
determined to be necessary), including current uses of groundwater, notable 
aquifer characteristics, a water table elevation contour map with groundwater 
flow patterns depicted, tabulated groundwater elevation data, and a 
description of procedures for measuring water levels. 

8. Tabulation of analytical results for all sampling (including sampling dates 
and soil sampling depths) and copies of all laboratory reports (including 
QA/QC support data referenced to specific samples). 

9. Soil, groundwater, surface water and sediment contaminant delineation maps 
and cross sections, including scale and sampling points with contaminant 
concentrations. 

10. A description of procedures and the results of any special assessments such 
as geophysical surveys, immunoassay testing (EPA SW-846 4000 series 
methods), soil gas surveys, or test pit excavations. 

11. Copies of all field logs and notes, and color copies of site photographs. 

12. Any other information required by the Division or considered relevant by the 
remediating party. 

13. If this document includes any work that would constitute the "practice of 
engineering" as defined by N.C.G.S. 89C, the signature and seal of a 
professional engineer must be included. If this document includes any work 
that would constitute the "public practice of geology" as defined by N.C.G.S. 
89E, the signature and seal of a licensed geologist is required. 

H. The Division shall use best efforts to review this submission in a timely manner so 
that the Division's disapproval or authorization does not affect Southern Wood 
Piedmont's ability to meet any time schedule or deadline in connection with any of 
its obligations under this Consent Order. Within thirty (30) days of receiving notice 
from the Division of any deficiency in the Supplemental Remedial Investigation 
Report, Southern Wood Piedmont Company shall submit to the Division information 
or material sufficient to correct such deficiency. When the Division determines that 
the Remedial Investigation is complete, the Division will notify Southern Wood 
Piedmont Company in writing. 
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I. Should additional remedial investigation work phases be necessary, Southern Wood 
Piedmont Company shall submit the subsequent work phase investigation plan within 
thirty (30) days of receiving notice from the Division of the additional work phase 
required. The requirements for the submittal and content of plans and reports under 
Sections VI. D., E., F. G., and H. shall apply to subsequent work plans and reports 
except where, in the Division's sole discretion, the submission of such would 
duplicate a previous submittal. 

J. If the Division determines that hazardous substances or waste disposed at the Site 
have affected any drinking water wells, Southern Wood Piedmont Company shall, 
by a deadline established by the Division, provide an alternate drinking water source 
for users of those wells. 

K. Following Southern Wood Piedmont Company's completion of the Remedial 
Investigation, the Division will ascertain cleanup standards for each contaminated 
medium at the Site. The Division shall meet with Southern Wood Piedmont to 
review the basis for cleanup standards, risk levels, remedial alternatives, design, end 
use of the site, and institutional controls. Southern Wood Piedmont Company shall 
use the Division's cleanup standards to develop remedial alternatives in the Remedial 
Action Plan, as described in Section VI. L. of this Consent Order. 

L. Within ninety (90) days of receiving written notice from the Division that the 
Remedial Investigation is complete, Southern Wood Piedmont Company shall submit 
to the Division four ( 4) copies of its proposed Remedial Action Plan (Action Plan) 
for all contaminated media at the Site that exceed the cleanup standards ascertained 
by the Division, organized in sections corresponding to the following items and 
including at least: 

1. A statement of objectives for the Remedial Action. 

2. A listing of potentially applicable technologies. 

3. An evaluation of remedial alternatives using the following feasibility study 
criteria: 

a. Protection of human health and the environment, including attainment of 
remediation goals. 

b. Compliance with applicable federal, State and local regulations. 
c. Long-term effectiveness and permanence. 
d. Reduction of toxicity, mobility and volume .. 
e. Short-term effectiveness: effectiveness at minimizing the impact of the 

site remediation on the environment and the local community. 
f. Implementability: technical and logistical feasibility, including an 

estimate of time required for completion. 
g. Cost. 
h. Community acceptance. 
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4. A detailed description of Southern Wood Piedmont Company's preferred 
remedial alternative for each contaminated medium, from among the 
alternatives evaluated, including an evaluation of potential impact to any 
sensitive environments identified on or near the site and construction designs 
and specifications (any proposed treatment technology may require on-site 
testing or bench-scale testing of Site waste to verify its effectiveness). 

5. A description of all activities that are necessary to ensure that the proposed 
method(s) of remedial action is (are) implemented in compliance with 
applicable laws and regulations and that cleanup goals established hereunder 
are met. These activities include, but are not limited to, well installation and 
abandonment, sampling, run-on/run-off control, and discharge of treated 
waste streams. 

6. The results of any treatability studies and/or additional site characterization 
needed to support the remedy. 

7. A description of methods of post-remedial and confirmatory sampling, and 
any necessary maintenance. 

8. A health and safety plan that conforms to OSHA requirements and assures 
that the health and safety of nearby residential and business communities will 
not be adversely affected by activities related to the Remedial Action. 

9. Equipment and personnel decontamination procedures. 

I 0. A proposed schedule for completion of remedial design and for Remedial 
Action construction, implementation and periodic sampling and reporting. 

11. If this document includes any work that would constitute the "practice of 
engineering" as defined by N.C.G.S. 89C, the signature and seal of a 
professional engineer must be included. If this document includes any work 
that would constitute the "public practice of geology" as defmed by N.C.G.S. 
89E, the signature and seal of a licensed geologist is required. 

M. Southern Wood Piedmont Company shall provide to the Division the number of 
additional copies of the proposed Action Plan determined by the Division to be 
required for distribution to the local health director, register of deeds, and each public 
library in the county where the Site is located, if requested by the Division. The 
Division shall also mail notice of the Action Plan to those who have requested notice 
that such plans have been developed, as provided in N.C.G.S. 130A-310.4(c)(2). The 
Division will not approve the Action Plan until at least thirty (30) days after public 
notice was provided. 

N. Within thirty (30) days of receiving notice from the Division of any deficiency in the 
Action Plan, Southern Wood Piedmont Company shall submit to the Division 
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information or material sufficient to correct such deficiency. 

0. Southern Wood Piedmont Company shall begin implementation of the Action Plan 
no sooner than receiving written approval from the Division nor later than sixty (60) 
days thereafter. 

P. Any requests for modifications of the approved Action Plan must be submitted in 
writing to the Division, and may not be incorporated or implemented unless and until 
approved in writing by the Division. 

Q. Southern Wood Piedmont Company shall provide to the Division: weekly written or 
telephone progress reports each Friday during the soil and waste remedial action if 
less than one (1) month in duration; quarterly reports during groundwater remedial 
action, any soil and waste remedial action greater than one (1) month in duration, and 
any necessary post-remedial maintenance; and a final report with confirmatory 
sample data documenting complete implementation of the approved Action Plan. 
The quarterly reports and final report should include, without limitation, complete 
"as-built" drawings and specifications of all remedial action systems; tabulated 
laboratory data; the location and depth of samples collected; a description of all field 
and laboratory quality control/quality assurance procedures; and legible and complete 
copies of all records of periodic system inspections, laboratory reports, waste 
manifests and chain of custody documentation generated during the reporting period. 
Quarterly reports shall be provided by the tenth day after each quarter concludes, with 
the first quarter commencing on the date of written approval of the Action Plan by 
the Division. 

The final report shall be provided within one (1) month following complete 
implementation of the approved Action Plan. The Division shall use best efforts to 
review this submission in a timely manner so that the Division's disapproval or 
authorization does not affect Southern Wood Piedmont's ability to meet any time 
schedule or deadline in connection with any of its obligations under this Consent 
Order. The report shall include a certification under oath by a corporate official of 
Southern Wood Piedmont Company in charge of a principal business function 
stating: "To the best of my knowledge, after thorough investigation, I certify that the 
information contained in or accompanying this certification is true, accurate and 
complete." If the document includes any work which would constitute the "practice 
of engineering" as defmed by N.C.G.S. 89C, the signature and seal of a professional 
engineer must be included. If the document includes any work which would 
constitute the "public practice of geology" as defined by N.C.G.S. 89E, the signature 
and seal of a licensed geologist is required. 

Within thirty (30) days of receiving notice from the Division of any deficiency in the 
reports required by this paragraph or in the implementation of the plans required by 
this Consent Order, Southern Wood Piedmont Company shall submit to the Division 
information or material sufficient to demonstrate correction of such deficiencies. 
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R. When the Division determines that the following conditions apply, Southern Wood 
Piedmont Company shall submit, for the Division's approval, a survey plat for 
recordation which complies with N.C.G.S. 130A-310.8(a): 

Condition 

(1) Remedial action or control of 
groundwater only is required. 

(2) Remedial action or control of 
groundwater and another 
environmental medium is 
required. 

(3) Recordation is appropriate as 
part of the approved remedy. 

Deadline for Submittal to Division 

Within thirty (30) days of receiving notice from the 
Division that the remedial investigation is complete. 

Within thirty (30) days of receiving notice from the 
Division that non-groundwater remedial action is 
complete. 

Within thirty (30) days of receiving notice from the 
Division to submit such a plat. 

S. When the Division determines that implementation of the approved Action Plan and 
the final report is complete, the Division will notify Southern Wood Piedmont 
Company in writing. Thereafter, if Southern Wood Piedmont Company believes it 
has remediated the Site to current standards as provided in Part 5, Article 9 of 
Chapter BOA of the North Carolina General Statutes, it may submit a written request 
to the Division for such a determination, accompanied by the fee required by 
N.C.G.S. 130A-310.39(a)(2). 

VII. SAMPLING, ACCESS, AND DATA/DOCUMENT AVAILABILITY 

A. The Division or its representatives may take split or duplicate samples of any samples 
collected by Southern Wood Piedmont Company pursuant to this Consent Order. 
Southern Wood Piedmont Company shall notify the Division not less than ten (10) 
days in advance of any sampling, assessment or remediation activities. This 
notification may be given verbally in the field by Southern Wood Piedmont Company 
to the Division. 

B. To the extent permitted by law, the Division or its representatives may conduct any 
field activity it deems appropriate in relation to the Site. Southern Wood Piedmont 
Company may take split or duplicate samples of any samples collected by the 
Division during such field activity. 

C. While this Consent Order is in effect, Division personnel and their representatives 
may, in addition to exercising any related legal rights, enter the Site without notice 
at all times and, while present: review the progress of activities required by this 
Consent Order; conduct such tests as the Division deems necessary; verify the data 
submitted to the Division by Southern Wood Piedmont Company; inspect and copy 
any and all records, files, photographs, operating logs, contracts, sampling and 
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monitoring data, and other documents relating in any way to this Consent Order; and 
otherwise assess Southern Wood Piedmont Company's compliance with this Consent 
Order. All parties with access to the Site pursuant to this paragraph shall comply 
with all approved health and safety plans and the current U.S. Environmental 
Protection Agency (EPA) Region IV, Environmental Investigations Standard 
Operating Procedures and Quality Assurance Manual, May 1996. 

D. Unless a confidentiality claim covering information provided under this Consent 
Order is made pursuant to law and adequately substantiated when the information is 
submitted, such information may be made available to the public by the Division 
without further notice to Southern Wood Piedmont Company. Southern Wood 
Piedmont Company agrees that under no circumstances shall analytical data 
generated pursuant to this Consent Order be considered confidential. 

E. In any government enforcement action brought against Southern Wood Piedmont 
Company, Southern Wood Piedmont Company waives any objections to the 
admissibility into evidence (but not objections as to the weight) of the results of any 
analyses of sampling conducted by or for Southern Wood Piedmont Company at the 
Site or of other data gathered pursuant to this Consent Order. 

F. If Southern Wood Piedmont Company is unable by reasonable efforts to gain access 
to other property as necessary pursuant to this Consent Order, the Division shall 
assist Southern Wood Piedmont Company in obtaining access. 

VIII. DELAY IN PERFORMANCE 

As soon as Southern Wood Piedmont Company is aware of the potential for delay, 
it shall submit to the Division written documentation of the reasons for the delay and the 
efforts made by Southern Wood Piedmont Company to avoid the delay, as well as a time by 
which such work can be completed. The Division shall review the documentation and shall 
promptly approve the new schedule if good cause is shown. Good cause may include, but 
is not limited to, extraordinary weather, natural disasters and national emergencies. At a 
minimum, good cause does not include normal inclement weather, increases in the cost of 
work to be performed under this Consent Order, financial difficulty for Southern Wood 
Piedmont Company in performing such work, failure by Southern Wood Piedmont Company 
to satisfy its obligations under this Consent Order (whether evidenced by a notice of 
deficiency or not), the pendency of dispute resolution, acts or omissions of Southern Wood 
Piedmont Company's contractors or representatives not otherwise constituting good cause, 
and failure by Southern Wood Piedmont Company or its contractors or representatives to 
make complete and timely application for any required approval or permit. The burden of 
demonstrating good cause for delay, and that the delay proposed is warranted, is Southern 
Wood Piedmont Company's. 
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IX. DISPUTE RESOLUTION 

If Southern Wood Piedmont Company wishes to dispute any decision of the Division 
made pursuant to this Consent Order and cannot resolve the matter through informal 
negotiations, it shall, within fourteen (14) days of being notified of such decision, submit to 
the Division a written statement of the grounds for its dispute and of the decision it 
advocates. Within a reasonable period following its receipt of such a written statement, the 
Division shall issue a written decision on the disputed matter. Within fourteen (14) days of 
receiving the Division's written decision on the dispute, the Division shall have received 
from Southern Wood Piedmont Company a written statement as to whether Southern Wood 
Piedmont Company shall abide by the decision. If the Division does not receive such a 
statement, or the statement is to the effect that Southern Wood Piedmont Company shall not 
abide by the decision on the dispute, this Consent Order shall be deemed dissolved. 
Termination of the deferral status of this Site shall also be grounds for dissolution of this 
Consent Order. In the event of dissolution of this Consent Order, the Division shall retain 
all its applicable enforcement rights against Southern Wood Piedmont Company and 
Southern Wood Piedmont Company shall retain all applicable defenses. Southern Wood 
Piedmont Company's invocation of dispute resolution shall not alone excuse noncompliance 
with this Consent Order or any requirement established pursuant thereto. 

X. ADDITIONAL PROVISIONS 

A. All documents submitted by to the Division pursuant to this Consent Order shall be 
sent by certified mail, return receipt requested, by Federal Express or other equivalent 
overnight service, or hand delivered to: 

Stuart F. Parker, Jr., Hydrogeologist 
North Carolina Superfund Section 
401 Oberlin Road- Suite 150 
Raleigh, NC 27605-1350 

The Division will direct all correspondence related to this Consent Order to: 

William P. Arrants 
Manager of Environmental Affairs/Regulatory Compliance 
Southern Wood Piedmont Company 
P.O. Box 5447 
Spartanburg, South Carolina 29304 

B. This Consent Order shall be binding upon, and inure to the benefit of, Southern 
Wood Piedmont Company, its agents, successors and assigns. The signatory for 
Southern Wood Piedmont Company to this Consent Order certifies that he/she is 
authorized to execute and legally bind Southern Wood Piedmont Company as to this 
Consent Order. 
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C. Southern Wood Piedmont Company shall provide a copy of this Consent Order to 
each contractor or other person or entity retained to perform any work under this 
Consent Order within seven (7) days after the effective date of this Consent Order or 
the date of retaining their services, whichever is later. Southern Wood Piedmont 
Company shall condition any such contracts upon satisfactory compliance with this 
Consent Order. Notwithstanding the terms of any contract, Southern Wood 
Piedmont Company is responsible for compliance with this Consent Order and for 
ensuring that such contractors or other persons or entities comply with this Consent 
Order. Submittal by Southern Wood Piedmont Company of each document pursuant 
to this Consent Order shall constitute certification by the signatory and by Southern 
Wood Piedmont Company of the truth, accuracy and completeness of the information 
contained in that document. 

D. Subject to the reservation of rights in Section X.E. of this Consent Order, upon 
payment of the amounts specified in Section V. (Reimbursement of Costs) and upon 
completion of the work specified in Section VI. (Work to Be Performed) of this 
Consent Order to the satisfaction of the Division, the Department covenants not to 
sue or take any other civil or administrative action against Southern Wood Piedmont 
Company for any and all civil liability for injunctive relief or reimbursement of 
response costs in relation to the Site. 

E. The covenant not to sue set forth in Section X.D. above does not pertain to any 
matters other than those expressly specified in Section X.D. above. The Department 
reserves and the Consent Order is without prejudice to all rights against Southern 
Wood Piedmont Company with respect to all other matters, including but not limited 
to, the following: 

(1) claims based on a failure by Southern Wood Piedmont Company to meet a 
requirement of this Consent Order, including but not limited to Section V. 
(Reimbursement of Costs), Section VI. (Work to be Performed), Section VII. 
(Sampling, Access, and Data/Document Availability), and Section X. 
(Additional Provisions); 

(2) any liability resulting from past or future releases of hazardous substances, 
pollutants or contaminants, at or from the Site caused or contributed to by 
Southern Wood Piedmont Company, its successors, assignees, lessees or 
sub lessees; 

(3) any liability resulting from exacerbation by Southern Wood Piedmont, its 
successors, assignees, lessees or sub lessees, of contamination at the Site; 

( 4) any liability relating to hazardous substances, pollutants or contaminants not 
present or existing on or under the Site as of the effective date of this Consent 
Order; 

(5) criminalliability; 
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( 6) liability for damages for injury to, destruction of, or loss of natural resources, 
and for the costs of any natural resource damage assessment incurred by the 
Department, to the extent permitted by law; and 

(7) liability for violations of local, State or federal law or regulations. 

F. In the event the Division determines Southern Wood Piedmont Company is in 
violation of this Consent Order or requirements established pursuant thereto, the 
Division may: order Southern Wood Piedmont Company to remedy the violation(s) 
or temporarily or permanently halt implementation of this Consent Order; conduct 
part or all of the remediation itself, seek cost recovery; and/or take any other action 
within the Division's enforcement authority regarding inactive hazardous substance 
or waste disposal sites. In that event, Southern Wood Piedmont Company shall 
retain all applicable defenses. The dispute resolution procedure set forth in Section 
IX. above, in addition to applying to all other decisions made by the Division 
pursuant to this Consent Order, shall also apply to any determination by the Division 
that Southern Wood Piedmont is in violation of this Consent Order or requirements 
established pursuant thereto. 

G. To protect the public health or the environment, the Division may order a temporary 
or permanent halt to implementation of this Consent Order, or order actions within 
its authority regarding inactive hazardous substance or waste disposal sites in 
addition to or other than those required hereunder. 

H. All actions required pursuant to this Consent Order shall be in accordance with 
applicable local, state and federal laws and regulations, unless an exemption 
regarding particular state or local laws or regulations is specifically provided in this 
Consent Order now or later. 

I. Southern Wood Piedmont Company agrees to indemnify and save and hold harmless 
the State of North Carolina, and its agencies, departments, officials, agents, 
employees, contractors and representatives, including without limitation the State 
Ports Authority, from any and all claims or causes of action arising from or on 
account of acts or omissions of Southern Wood Piedmont Company or its officers, 
employees, receivers, trustees, agents, or assigns in relation to the Site. The State of 
North Carolina shall give· prompt, written notice to Southern Wood Piedmont 
Company of all such claims or causes of action. Except to the extent this Consent 
Order constitutes a contract, neither the State of North Carolina nor any agency or 
representative thereof shall be held to be a party to any contract involving Southern 
Wood Piedmont Company relating to the Site. 
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By: 

J. Southern Wood Piedmont Company shall preserve, for at least six (6) years after 
termination of this Consent Order, all records and documents in its possession or in 
the possession of its divisions, employees, agents, accountants, contractors or 
attorneys which relate in any way to this Consent Order. After this six (6)-year 
period, Southern Wood Piedmont Company shall notify the Division at least thirty 
(30) days prior to the destruction of any such records and documents. Southern Wood 
Piedmont Company shall comply with any written request by the Division, prior to 
the day set for destruction, to continue to preserve such records and documents or to 
provide them to the Division. Southern Wood Piedmont Company may assert any 
available right to keep particular records and documents, other than analytical data, 
confidential. 

K. Except as otherwise provided herein, this Consent Order shall not constitute a 
satisfaction of, or release from, liability for any claim arising as a result of operation, 
ownership or use of the Site by Southern Wood Piedmont Company, its agents, 
contractors, lessees, successors or assigns. 

L This Consent Order may not be modified without the written consent of the parties. 

M. Except for obligations under Section X. F., G. and J. above, this Consent Order shall 
terminate when Southern Wood Piedmont Company receives written notice from the 
Division that all activities required pursuant to this Consent Order have been 
completed to the Division's satisfaction. 

This Consent Order is entered into on the _th day of ________ 1999: 

William L. Meyer, Director 
Division of Waste Management 
North Carolina Department of Environment 

and Natural Resources 

(Signature) 

Name of Signatory, Title 

Company 

c\wp60file\deferral\swpfin4.aoc (1/13/99) 
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• UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 4 

William Kitchens, Esq. 
Arnold Golden & Gregory, LLP 
1201 West Peachtree Street 
Atlanta, Georgia 30309-3450 

ATLANTA FEDERAL CENTER 
61 FORSYTH STREET 

ATLAN:rA, GEORGIA 30303-8960 
. . ' 

J 1 ,, 7 • • nb 

Re: Southern Wood Piedmont Superfund Site 

Dear Mr. Kitchens: 

RECEIVED 

JAN 121999 

SUPERFUND SECTION 

Enclosed, please find an original copy of the Agreement for the Recovery of Past 
Response Costs entered into by the USEP A and Southern Wood Piedmont for the above
referenced Site. 

I appreciate your cooperation in this matter. 

;;;z~ l Lu 
Marlene J. TtJker 

enclosure 

cc: Pat DeRosa - NCDENR 

Internet Address (URL) • http://www.epa.gov 
Recycled/Recyclable • Printed whh Vegetable 0 11 Based Inks on Recycled Paper (Minimum 25% Postconsumer) 
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CERCLA SECTION 122{h) {1) AGREEMENT 
FOR RECOVERY OF PAST RESPONSE COSTS 

IN THE MATTER OF: 

Southern Wood Piedmont Superfund 

Wibmington, New Hanover County 
North Carolina 

) 
) 

Site) 
) 
) 
) 
) 

Southern Wood Piedmont Co. and 
its parent company, Rayonier, Inc. 

) 
) 
) 

Settling Parties. ) 
) 

AGREEMENT FOR RECOVERY 
OF PAST RESPONSE COSTS 

U.S. EPA Region 4 
CERCLA Docket No.99-01-C 

PROCEEDING UNDER SECTION 
122(h) (1) OF CERCLA· 
42 u.s.c. § 9622 (h) {1) 

I. JURISDICTION 

1. This Agreement is entered into pursuant to the authority 
vested in the Administrator of the U.S. Environmental Protection 
Agency {"EPA") by Section 122{h) (1) of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980, 
as amended {"CERCLA"), 42 U.S.C. § 6922(h) {1), which authority 
has been delegated to the Regional Administrators of the EPA by 
EPA Delegation No. 14-14-D. This authority has been redelegated 
through the Director, Waste Management through the Associate 
Division Director for the Office of Superfund and Emergency 
Response to the Chief, Waste Programs Division. 

2. This Agreement is made and entered into by EPA and the 
Southern Wood Piedmont Co. and its parent company Rayonier, 
Inc. {"Settling Parties"). The Settling Parties consent to and 
will not contest EPA's jurisdiction to enter into this Agreement 
or to implement or enforce its terms. 

II. BACKGROUND 

3. This Agreement concerns the Southern Wood Piedmont · · 
Superfund Site {"Site") located on Greenfield Street, Wilmington, 
New Hanover County, North Carolina. The Site is located in a 
light industrial area and was formerly a wood treatment and 
storage facility operated by the Settling Party. EPA alleges that 
the Site is a "facility" as defined by Section 101{9) of CERCLA, 
42 u.s.c. § 9601(9). 

4. During operation of the facility, the Settling Party, 
Southern Wood Piedmont Co. used creosote, pentachlorophenol and 
chromated copper arsenate in its wood treating processes at the 
Site. These identified substances are hazardous substances 
pursuant CERCLA, 42 u.s.c. Section 9601 et seq. 
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5. In response to the release or threatened release of 
hazardous substances at or from the Site, EPA undertook response 
actions at the Site pursuant to Section 104 of CERCLA, 
42 U.S.C. § 9604. In January 1985, EPA conducted a Screening 
Site Investigation which included the collection of groundwater, 
subsurface soils in land farming areas, surface water, and 
biological tissue samples. The sample results indicated the 
presence of organic constituents of creosote and inorganics 
associated with chromated copper arsenate. Subsequently, EPA 
conducted an Expanded Site Investigation (ESI) to further 
determine the nature of the contaminants present at the Site; to 
confirm if a release occurred and the attribution of those 

·-contaminants to the Site; and to identify possible pathways by 
which contamination could migrate from the Site. During the ESI 
additional samples were taken including biological tissue and 
subsurface soil samples. These investigations were detailed in a 
Report dated July 16, 1997. 

6. In performing this response action, EPA incurred 
response costs at or in connection with the Site. 

7. EPA alleges that the Settling Parties are responsible 
parties pursuant to Section 107(a) of CERCLA, 42 U.S.C. § 
9607(a), and is liable for response costs incurred at or in 
connection with the Site. · 

8. EPA and the Settling Parties desire to resolve Settling 
Parties' alleged civil liability for Past Response Costs without 
litigation and without the admission or adjudication of any issue 
of fact or law. 

III. PARTIES BOUND 

~. This Agreement shall be binding upon EPA and upon the 
Settling Parties and its successors and assigns. Any change in 
ownership or corporate or other legal status of the Settling 
Parties, including but not limited to, any transfer of assets or 
real or personal property, shall in no way alter the Settling 
Parties' responsibilities under this Agreement. Each signatory 
to this Agreement certifies that he or she is authorized to enter 
into the ter.ms and conditions of this Agreement and to bind · 
legally the party represented by him or her. 

IV. DEFINITIONS 

10. Unless otherwise expressly provided herein, terms used 
in this Agreement which are defined in CERCLA or in regulations . 
promulgated under CERCLA shall have the meaning assigned to them 
in CERCLA or in such regulations. Whenever terms listed below 
are used in this Agreement or in any appendix attached hereto, 
the following definitions shall apply: 
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a. 11 CERCLA11 shall mean the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980, as amended, 42 
U.S.C. § 9601, et agg. 

b. 11 Agreement 11 shall mean this Agreement and any 
attached appendices. In the event of conflict between this 
Agreement and any appendix, the Agreement shall control. 

c. "Day" shall mean a calendar day. In computing any 
period of time under this Agreement, where the last day would 
fall on a Saturday, Sunday, or federal holiday, the period shall 
run until the close of business of the next working day. 

d. "EPA" shall mean the United States Environmental 
Protection Agency and any successor departments, agencies or 
instrumentalities of the United States. 

e. "Interest" shall mean interest at the current rate 
specified for interest on investments of the Hazardous Substance 
Superfund established by 26 U.S.C. § 9507, compounded annually on 
October 1 of each year, in accordance with 42 U.S.C. § 9607(a). 

f. "Paragraph" shall mean a portion of this Agreement 
identified by an arabic numeral or a lower case letter. 

g. "Parties" shall mean EPA and the Settling Parties. 

h. "Past Response Costs" shall mean all costs, 
including but not limited to direct and indirect costs, that EPA 
has paid at or in connection with ·the Site through April 24, 
1998, but do not include Interest accrued on all such costs 
through such date. 

i. "Section" shall mean a portion of this Agreement 
identified by a roman numeral. 

j. "Settling Parties" shall mean Southern Wood 
Piedmont Company and its parent company, Rayonier, Inc. 

k.· "Site" shal1 mean the Southern Wood Piedmont 
Superfund Site which consists of the areal extent of all 
groundwater, sediment, soil and surface water contamination 
emanating from that property. The Site property is located on 
Greenfield Street in Wilmington, New Hanover County, North 
Carolina, and encompasses approximately fifty two acres of land 
bordered by Amerada Hess Petroleum Terminal to the north, the 
Paktank Petroleum Terminal to the south, the Cape Fear River to 
the West and the Optimist Park and Front Street to the east. 
The Site consists of two contiguous properties; currently, thirty 
five acres in the northern and central portion of the Site are 
owned by the City of Wilmington and the remaining seventeen acres 
are owned by the North Carolina State Ports Authority. 
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1. "United States" shall mean the Uni"ted States of 
America, including it departments, agencies and 
instrumentalities. 

V. REIMBURSEMENT OF RESPONSE COSTS 

11. Within 30 days of the effective date of this Agreement, 
the Settling Party shall pay to the EPA Hazardous Substance 
Superfund $619,069.84, in reimbursement.of Past Response Costs. 

12. Payments shall be made by certified or cashier's check 
made payable to "EPA Hazardous Substance Superfund. 11 Each check 

--·--shall reference the name and address of the party making paynient, · 
the Site name, the EPA Region and Site/Spill ID Number 04-48, and 
the EPA docket number for this action, and shall be sent to: 

U.S. EPA Region 4 
Attention: Superfund Accounting 
P.O. Box 100142 
Atlanta, Georgia 30384 

13. At the time of payment, the Settling Parties shall send 
notice that stich payment has been made to: 

Paula Batchelor 
Cost Recovery Section 
61 Forsyth Street, SW 
Atlanta, Georgia 30365 

VI. FAILURE TO COMPLY WITH AGREEMENT 

14. In the event that any payment required by Paragraph 11 
is not made when due, Interest shall continue to accrue on the 
unpaid balance through the date of payment. 

15. If any amounts due to EPA under Paragraph 11 are not 
paid by the required date, ·settling Parties shall pay to EPA, as 
a stipulated penalty, in addition to the Interest required by 
Paragraph 14, $200.00 per day that such payment is late. 

16. Stipulated penalties are due and payable within 30 days 
of the date of demand for payment of the penalties. All payments 
to EPA under this Paragraph shall be identified as "stipulated 
penalties" and shall made in accordance with Paragraphs 12 and 
13. 

17. Penalties shall accrue as provided above regardless of· 
whether EPA has notified the Settling Parties of the violation or 
made a demand for payment, but need only be paid upon demand. 
All penalties shall begin to accrue on the day after payment is 
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due, and shall continue to accrue through the day the U.S. EPA 
receives full payment. 

18. In addition to the Interest and Stipulated Penalty 
payments required by this Section and any other remedies or · 
sanctions available to EPA by virtue of Settling Parties' failure 
to comply with the requirements of this Agreement, if Settling 
Parties fail or refuse to comply with any ter.m or condition of 
this Agreement it shall be subject to enforcement action pursuant 
to Section 122{h} {3} of CERCLA, 42 U.S.C. § 9622{h} {3}. If the 
United States, on behalf of EPA, brings an action to enforce this 
Agreement, Settling Parties shall reimburse the United States for 

·-·all costs of such action, including but not limited to costs of 
attorney time. 

19. Notwithstanding any other prov1s1on of this Section, 
EPA may, in its unreviewable discretion, waive payment of any 
portion of the stipulated penalties that have accrued pursuant to 
this Agreement. 

VII.. COVENANT NOT TO SUE BY EPA 

20. Except as specifically provided in Paragraph 21 
{Reservations of Rights by EPA}, EPA covenants not to sue 
Settling Parties pursuant to Section 107{a} of CERCLA, 
42 U.S.C. § 9607{a}, to recover Past Response Costs. This 
covenant shall take effect upon receipt by EPA of all amounts 
required by Section v {Reimbursement of Response Costs} and 
Section VI, Paragraphs 14 {Interest on Late Payments} and 15 
{Stipulated Penalty for Late Paymerit}. This covenant not to sue 
is conditioned upon the satisfactory performance by Settling 
Parties of its obligations under this Agreement. This covenant 
not to sue extends only to Settling Parties and does not extend. 
to any other person. 

VIII. RESERVATIONS OF RIGHTS BY EPA 

21. The covenant not to sue by EPA set forth in Paragraph 
20 does not pertain to any matters other than those expressly 
identified therein. EPA reserves, and this Agreement is without 
prejudice to, all rights against the Settling Parties with 
respect to all other matters, including but not limited to: 

a. liability for failure of Settling Parties to meet a 
requirement of this Agreement; 

b. liability for costs incurred or to be incurred by 
the United States that are not within the definition of Past 
Response Costs; 

c. liability for injunctive relief or administrative 
order enforcement under. Section. 106 of CERCLA, 42 u.s.c. § 9606; 
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d. criminal liability; and 

e. liability for damages for 1n]ury to, destruction 
of, or loss of natural resources, and for the costs of any 
natural resource damage assessments. 

22. Nothing in ·this Agreement is intende~ to be nor shall 
it be construed as a release, covenant not to sue, or compromise 
of any claim or cause of action, administrative or judicial, 
civil or criminal, past or future, in law or in equity, which the 
United States may have against any person, firm, corporation or 
other entity not a signatory to this Agreement. 

IX. COVENANT NOT TO SUE BY SETTLING PARTIES 

23. The Settling Parties agree not to assert any claims or 
causes of action against the United States, or its contractors or 
employees, with respect to Past Response Costs or this Agreement, 
including but not limited to: 

a. any direct or indirect claim for reimbursement from 
the· EPA Hazardous Substance Superfund established by 26 U.S.C. § 
9507, based on Sections 106(b) (2), 107, 111, 112, or 113 of 
CERCLA, 42 U.S.C. §§ 9606(b) (2), 9607, 9611, 9612, or 9613, or 
any other provision of law; 

b. any claims arising out of the response actions at 
the Site for which the Past Response Costs were incurred; and 

c. · any claim against the United States pursuant to 
Sections 107 and 113 of CERCLA, 42 u.s.c. §§ 9607 and 9613, 
relating to Past Response Costs. 

24. Nothing in this Agreement shall be deemed to constitute 
approval or preauthorization of a claim within the meaning of 
Section 111 of CERCLA, 42 U.S.C. § 9611, or 40 C.P.R. 300.700(d). 

X. EFFECT OF SETTLEMENT/CONTRIBUTION PROTECTION 

25. Nothing in this Agreement shall be construed to create 
any rights in, or grant any cause of action to, any person not a 
Party to this Agreement. EPA and the Settling Parties each 
reserVe any and all rights (including, but not limited to, any 
right to contribution), defenses, claims, demands, and causes of 
action which each Party may have with respect to any matter, 
transaction, or occurrence relating in any way to the Site 
against any person not a Party hereto. 

26. EPA and the Settling Parties agree that the actions 
undertaken by Settling Parties in accordance with this Agreement 
do not constitute an admission of any liability by the Settling 
Party. The Settling Parties do not admit, and retain the right 
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to controvert in any subsequent proceedings other than 
proceedings to implement or enforce this Agreement, the validity 
of the facts or allegations contained in Section II of this 
Agreement. 

27. The Parties agree that Settling Parties are entitled, 
as of the effective date of this Agreement, to protection from 
contribution actions or claims as provided by Sections 113(f) (2) 
and 122 (h) (4) of CERCLA, 42 U.S.C. §§ 9613 (f) (2) and 9622 (h) (4), 
for "matters addressed" in this Agreement. The "matters 
addressed" in this Agreement are Past Response Costs. 

28. Settling Parties agree that with respect to any suit or 
claim for contribution brought by it for matters related to this 
Agreement, they will notify EPA in writing n6 later than 60 days 
prior to the· initiation of such suit or claim. Settling Parties 
also agree that, with respect to any suit or·claim for 
contribution brought against them for matters related to this 
Agreement, they will notify EPA in writing within 10 days of 
service of the complaint or claim upon them. In addition, 
Settling Parties shall notify EPA within 10 days of service or 
receipt of any Motion for Summary Judgment and within 10 days of 
receipt of any order from a court setting a case for trial, for 
matters related to this Agreement. 

29. In any subsequent administrative or judicial proceeding 
initiated by EPA, or by the United States on behalf of EPA, for· 
injunctive relief, recovery of response costs, or other 
appropriate relief relating to the Site, Settling Parties shall 
not assert, and may not maintain, any defense or claim based upon 
the principles of waiver, res judicata, collateral estoppel, 
issue preclusioq, claim-splitting, or other defenses based upon 
any contention that the claims raised in the subsequent 
proceeding were or should have been brought in the instant case; 
provided, however, that nothing in this Paragraph affects the 
enforceability of the covenant not to sue by EPA set forth in 
Paragraph 20. 

XI. RETENTION OF RECORDS 

30. Until six years after the effective date of this 
Agreement, each Settling Party shall preserve and retain all 
records and documents now in its possession or control, or which 
come into its possession or control, that relate in any manner to 

·response actions taken at the Site or to the liability of any 
person for response actions conducted and to be conducte~ at the 
Site, regardless of any corporate retention policy to the 
contrary. 

31. After the conclusion of the document retention period 
in the preceding paragraph, Settling Parties shall notify EPA·at 
least 90 days prior to the destruction of any such records or 
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documents, and, upon request by EPA, Settling Parties shall 
deliver any such records or documents to EPA. Settling Parties 
may assert that certain documents, records, or other information 
are privileged under the attorney~client privilege or any other 
privilege recognized by federal law. If Settling Parties assert 
such a privilege, they shall provide EPA with the following: 1) 
the title of the document, record, or information; 2) the date of 
the document, record, or information; 3) the name and title of 
the author of the docUment, record, or information; 4) the name 
and title of each addressee and recipient; 5) a description of 
the subject of the document; record, or information; and 6) the 
privilege asserted. However, no documents, reports, or other 
information created or generated pursuant to the requirements of 

----this or any other judicial or administrative settlement with· the 
United States shall be withheld on the grounds that they are 
privileged. If a claim of privilege applies only to a portion of 
a document, the document shall be provided to EPA in redacted 
form to mask the privileged information only. Settling Party 
shall retain all records and documents that they claim to be 
privileged until EPA has had a reasonable opportunity to dispute 
the privilege claim and any such dispute has been resolved in 
Settling Parties' favor. 

32. By signing this Agreement, Settling Parties certify 
individually that, to the best of their knowledge and belief, it 
has: 

a. not altered, mutilated, discarded, destroyed or 
otherwise disposed of any records, documents or other information 
relating to its potential liability regarding the Site, after 
notification of potential liability or the filing of a suit 
against the Settling Parties regarding the Site; and 

b. fully complied with any and all EPA requests for 
information regarding the Site pursuant to Sections 104(e) and 
122(e) of CERCLA, 42 u.s.c. §§ 9604(e) and 9622(e) 

... 

33. By signing this Agreement,· Settling Parties agree to 
provide EPA with any and all requested non-privilege information 
currently in its possession, or in the possession of its 
officers, directors, employees, contractors or agents, which: 
relates in any way to the ownership, operation or control of· the 
Site, or to the ownership, possession, generation, treatment, 
transportation, storage or disposal of a hazardous substance,· 
pollutant or contaminant at or in connection with the Site 
available to EPA. Any assertions by Settling Parties that a 
document is privilege will be subject to the requirements in 
paragraph 31. 

XII. NOTICES AND SUBMISSIONS 

34. Whenever, under the terms of this Agreement, notice is 
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required to be given or a document is required to be sent by one 
Party to another, it shall be directed to the individuals at the 
addresses specified below, unless those individuals or their 
successors give notice of a change to the other Parties in 
writing. Written notice as specified herein shall constitute 
complete satisfaction of any written notice requirement of this 
Agreement with respec~ to EPA and Settling Parties. 

As to EPA: 

Marlene J. Tucker 
Environmental Accountability Division 
Office of Legal Support 
61 Forsyth Street, S.W. 
Atlanta, Georgia 30303-8960 

Luis Flores 
North Site Remedial Branch 
North Carolina Section 
61 Forsyth Street, S.W. 
Atlanta, Georgia 30303-8960 

As to Settling Parties: 

William H. Kitchens, Esq. 
Arnall, Golden & Gregory, LLP 
2800 One Atlantic Center 
1201 W. Peachtree Street 
Atlanta, Georgia 30309 

Lisa Palumbo 
Vice President & General Counsel 
Rayonier Inc. 
1177 Summer Street 
Stamford, Connecticut 06904 

XIII. INTEGRATION 

35. This Agreement constitutes the final, complete and 
exclusive agreement and understanding among the Parties with 
respect to the settlement embodied in this Agreement. The 
Parties acknowledge that there are no representations, agreements 
or understandings relating to the settlement other than those 
expressly contained in this Agreement. 

XIV. PUBLIC COMMENT 

35. This Agreement shall be subject to a public comment 
period of not less than 30 days pursuant to Section 122(i) of 
CERCLA, 42 U.S.C. § 9622(i). In accordance with Section 
122(i) (3) of CERCLA, EPA may modify or withdraw its consent to 
this Agreement if comments received disclose facts or 
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considerations which indicate that this Agreement is 
inappropriate, improper or inadequate. 

XV. ATTORNEY GENERAL APPROVAL 

36. The Attorney General or her designee has approved the 
settlement embodied in this Agreement in accordance with Section 
122 (h) (1) of CERCLA, "42 U.S.C. § 9622 (h) (1). 

XVI. EFFECTIVE DATE 

37. The effective date of this Agreement shall be the date 
upon which EPA issues written notice that the public comment 
period pursuant to Paragraph 35 has closed and that comments 
received, if a~y, do not require modification of or EPA 
withdrawal from this Agreement. 

IT IS SO AGREED: 

U.S. Environmental.Protection Agency 

By: ~t.e.~f'J)C.'\-IIv\rl\ 
[Name] 

~- Chief, Programs Service Branch 
Date 
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THE UNDERSIGNED SETTLING PARTY enters into this Agreement in the 
matter of SOUTHERN WOOD PIEDMONT SUPERFUND SITE., U.S. EPA 
Region 4. CERCLA Docket No. 99-01-C, located in Wilmington, New 
Hanover County, North Carolina: 

FOR SETTLING PARTY: ~,«(r/". d/ b<'km.l 

By: 

.lName] · · 
?. o, &rx S'"Y¥7 

[Date] 
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REGION 4 
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FROM: ~~ ~ PHONE: 

. CONFIDENTIALITY NOTICE 
THE INFORMATION CONTAINED IN THIS FACSIMILE MESSAGE IS 
PRIVILEGED AND CONFIDENTIAL INFORMATION INTENDED FOR THE 
USE OP THE ADDRESSEE LISTED ABOVE. IF YOU ARE .NEITHER 
THE DlTENDED RECIPIENT NOR THE EMPLOYEE OR AGENT 
RESPONSIBLE FOR DELIVERING THIS MESSAGE TO THE INTENDED 
RECIPIENT, YOU ARE HEREBY NOTIFIED THAT ANY DISCLOSURE, 
COPYING, DISTRIBUTION OR THE TAKING OP ANY ACTION m 
RELIANCE ON TBE CONTENTS OF THIS TBLECOPIED INFORMATION 
ARE STRICTLY PROHIBITED. IF YO.U HAVE RECEIVED THIS 
TELECOPY IN ERROR,· PLEASE lMMEDIATELY 
NOTIFY US BY TELEPHONE TO ARRANGE FOR 
THE RETURN OF THE ORIGDlAL DOCUMENTS 
TO US. 

(404) 562-9566 

Recycled/Recyc:lablt • Pr.nted with Vegetable OiiBJS~.>d Inks on 100",(. Recycled P~ (40% PQstconsumor) 
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. ~ ... ·,, . - • UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 4 

William Kitchens, Esq. 
Arnold Golden & Gregory, LLP 
1201 West Peachtree Street 
Atlanta, Georgia 30309-3450 

ATLANTA FeDE-RAL CENTER 
61 FORSYTH STREET 

ATLANTA, GEORGIA 30303·8960 

Re: Southern Wood Piedmont Superfund Site 

Dear Mr. Kitchens: 

The purpose of this letter is to address So11thern Wood Piedmont's request for a statement 
from EPA regarding its intentions to defer the Site to the State ofNorth Carolina pursuant to the 
"Guidance on Deferral ofN"PL Listing Determinations While States Oversee Response Actions." 
As you ate aware, the official letter from EPA to the State declaring that the Site will be deferred 
will not be issued until the State bas received input from the public. Once EPA and Soutbero 
Wood Piedmont Co. (SWP) have finalized the Agreement for Recovery of Past Response Costs 
(the Agreement), the Agreement is subject to a )0 day public cormnent period. 

At this juncture, . EPA is unable to state definitively that the Site will be deferred. 
However, it is appropriate for EPA to declare th;tt it plans to defer the S'te to the State barring 
any significant public objections. 

I hope EPA's current representation is sufficient to provide you client with a level of 
comfort regarding the status of the Site. Please contact me at (404) 562-9536, ifl can provide 
further assistance. 

Sincerely, t/ ~ . 
~fi.!J.d..J 

Marlene J. Tuck<(} ' 

cc: Pat DeRosa (NCDE"N"R) . 

Internet Ace~~ (URL: • http:/M-ww.epa.~ov 
ROCVClt4'Rte"/C!'11)lf ·Prinltd Wl!ll Vf9tl&b~ Oil~,~: In~ on Flec1c!e<1 Pape; (Minimum 25'1- PoS:COII$t;m~ 

2/2 
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21:100 ON!: Al'LANTIC Cl't-~Tr::;n 
1201 Wf.ST I'P..&.CHTKf.P. lm'lr.Z:T • A'l'l.ANTA, (lf.ORGIA ~0;109·34!>0 

TI!I.RPIIClNe (404) 8f3·1!500 • tt.C!;JMILE (40f) 873·1!501 

12:05 No.004 P.Ol 

riiL~T Ub~I\TY IANJ. 'I'OWEI\ 
SUIU 1000 

Wlt!Tf~'S 011\F.[T IIIAL NUMIEil 

201 UCOND ITI\CCT 
MACON, DI!.DilOIA .SI,OI 

(til) fU•SJt4 

(404) 873-8644 
Y(I\ITtR'S Dll\rCT DIAL Fo\C$1MILE 

July 8, 1998 

VIA FACSIMILE and 
U.S. MAIL 

Ms. Marlene J. Tucker ~-" -~1\; ~oS~ -~~~~o-"'7'::""~':--- ,..L..t=--'-......... -

U.S. Environmental Protection Agency 'l""u.a.ccnct 
Region 4 _ ·r::;;:u-·- fax f '\ \<>\ \133, t{-81 L 
Atlanta Federal Center 
61 Forsyth Street 

GENfR.O.L StnVICF.$ .O.OMINI:OTHATION 

Atlanta, Georgia 30303-8960 

Re: Southern Wood Piedmont Site- New Hanover, North Carolina 

Dear Marlene: 

As we discussed by telephone this afternoon, we have a number of questions concerning 
the cost package supplied to us recently and request supplementation or clarification regarding 

I ' 

the following: 

56419.U 

1. The majori.ty of the documents submitted in the cost package consist of accounting 
sununaries of payroll and vendors witl~out any detailed description of the service 
provided by the vendor or the individual, Given the amount of costs for wllich EPA 
seeks reimbursement, we expected to receive detailed records concerning t11esc Hems. 

2. Items 14, 17, and 19 in S~ction 1 of the cost package (totaling $42,520.47) have 
no identified vendor. 

3. Section 8 of the cost package provides no detail describing what Black and Veatch 
did for $366,918.08. Based upon what we know of the worJc Black and Veatch did at 
the site, this is a vastly inflated amount, especially since tllc amount apparently did not 
include analytical costs. In advance of this work being. perfomted, Southern Wood 
Piedmont questioned its necessity and the planned scope ofthc work plan. Under the 
circumstances, a further breakdown of actual tasks completed is warranted to justify the 
fees paid to Black and Veatch. Additionally, we specifically request detail as to what 
Black and Veatch did between July 16, 1997, when the ESI report was completed, and 

-~ 
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January 20, 1998. There was over $100,000.00 charged to the site during that time 
period, yet there is no explanation concerning any activities that took place on U1e site 
involving EPA or its contJ.·actors during that time. We also believe it is appropriate for 
EPA to !>Upply detailed infom1aHon from the contract laboratories that indicate sample 
10, location, and analytical result. · 

4. We also request clariijcation as to what is r:neant by the annual allocation charge 
for the Black and Veatch, lCf Technology, and NUS Co~'Poration contract amounts. 

5. Although we are aware of the FIT Team and SCA, we request clarification about 
the actions of the ESAT Team. Is this related to ICF Technology? 

6. Finally, we request clarification as to whether the Pirst Citizens Bank and Trust. 
Company contract is an interest expense. 

As I indicated to you, we are concerned ahout the pace of these discussions and the 
length of time involved in obtaining tllis documentation. We are interested in knowing whether 
EPA is willing to negotiate a final resolution concerning past costs at the site. We look forward 
to hearing from you concerning these. matters. 

: Yours sincerely, 

William H: Kitchens 

WHK/ams:dae 

564195,1 
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P.O. Box 5447 
Spartanburg, S.C . 29304 

Phone: (864) 599-1070 
FAX: (864) 599-1087 

Southern Wood Piedmont Company 

March 26, 1998 

Mr. Bill Meyer 
State ofNorth Carolina 
Dept. ofEnvironrnent, Health & Natural Resources 
P . 0 . Box 27687 
Raleigh, NC 27611-7687 

Subject : Future SWP Responsible Contact 

Dear Bill: 

": ;- ...... \ ... 

I wanted to write this note to you and tell you how much I appreciate the courtesy shown to SWP in 
general, and me in particular, over the past thirteen to fifteen years . 

As ofMarch 31 , I will be leaving SWP to return to private business. It has been a long struggle as we have 
searched for solutions to very difficult issues at SWP. I feel that much has been accomplished but it is now 
time for me to move into a new phase in my life. 

Within the current framework, SWP will be restructured and two capable people who have been trusted 
and valued employees of SWP will now get to put into practice what they have learned over these past few 
years . Bill Arrants will be assuming a new title as Mgr. of Environmental Affairs/Regulatory Compliance 
for the following sites : Baldwin, FL; Bunnell, FL; Lake City, FL; Macon, GA; East Point, GA; 
Wilmington, NC and Gulf, NC. Sandra Watson will be assuming a new title as Mgr. Environmental 
Affairs/Data Management for the following sites: Augusta, GA; Spartanburg, SC; Chattanooga, TN and 
Waverly, OH. Bill and Sandra report to the General Manager, M. D. Pruett. As we all know, moving into 
a new area is exciting and frightening at times, but both will do a great job as we all seek to move forward . 

Please know that I will always remember my time at SWP and Rayonier with fond memories, and would 
hope that our paths will cross in the future . Thanks again, and please allow me to congratulate Bill and 
Sandra as they assume their new and challenging positions. 

~p 
T. M. Davis 
Manager, Environmental Affairs 

CC: W. P. Arrants 
M.D. Pruett 
S. B . Watson 

4074bw 

Pat DeRosa - NC DEHNR 
Jack Butler- NC DEHNR 

--- - --
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Division of Water Quality 

February 26, 1998 

MEMORANDUM 

To: Stuart Parker 
Div. of Solid Waste 

Through: Matt Matthews \'1'-lY 

From: Sandy Mort ~ 
Aquatic Toxicology Unit, Div. Water Quality 

Subject: Southern Wood Piedmont 
Review of sediment ecotoxicity work plan 

R l::" A •t-/ . 
~'--'c VEu 

MAR 027998 

SUPERFUND SECTION 

The Aquatic Toxicology Unit (ATU) has completed review of the Southern Wood Piedmont (SWP) 
sediment ecotoxicology work plan, dated January 30, 1998. The plan proposes a bench-scale 
biodegradation study of contaminated sediments from the site to assess the potential for removal of 
organic contaminants and toxicity to the biota. The site contaminants include SVOCs, primarily PAHs, 
and metals. ATU's comments regarding the proposed plan follow. 

In situ bioremediation plan: 

The detail provided regarding nutrient and microbial augmentation is not adequate to fully assess this 
phase of the project The means of application and description of the materials is needed. Specific 
questions not answered include: 

• Is augmentation of the indigenous bacterial population necessary? 
• Is addition of bacterial nutrients necessary? 
• Is aeration of the sediment necessary? 
• How will nutrient, oxygen and microbes be applied to the sediments to be remediated? 

These questions will not be answered by the proposed bench-scale study. Little detail is provided on 
the proposed in situ project. If nutrients or oxygen are not limiting, their addition would be . 
unnecessary, and result in additional cost. Also, if an indigenous microbial population with the 
capacity to degrade the site contaminants exists in the site sediments, addition of cultured organisms 
would be unnecessary. Alternatively, an indigenous population may exist, but be growth-limited, but 
could be stimulated to reach appropriate levels necessary to degrade the contaminants at a suitable rate 
by addition of oxygen (air) or nutrients. · 

Concern expressed regarding residual toxicity after completion of the in situ biodegradation phase of 
the project is appropriate. The sediment contaminants include multi-ring P AHs, generally regarded as 
recalcitrant to rapid microbial degradation, except under optimal conditions. The rate of in situ 
degradation of some of the site contaminants may not progress at a rate suitable to remove toxicity. 
Extrapolation of laboratory-derived degradation kinetics to in situ removal rates is difficult, and often is 
based on a best-guess scenario. 
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• • Bench-scale bioremediation study: 
The bench-scale study does not appear to provide the information intended in the objectives, or to 
answer the questions raised above. Possibly this information is known, but not provided in this text. If 
the limiting factors to biodegradation of the SVOC contaminants have not been identified the bench
scale study design should answer these questions to facilitate design of the in situ project. 

It appears the control column will receive aeration and no acclimated bacterial culture or nutrients. If 
this is so, the control will provide a removal rate indicative of the indigenous microbial population 
stimulated by aeration. This is not the same as an abiotic control, in which the microbial populations 
are inactivated, with contaminant loss due only to volatilization. The difference in the removal rates 
between the control and the treatments as described will indicate the removal rate increase with 
nutrient/oxygen/microbial enrichment, as compared to oxygen stimulation of the indigenous 
population. The difference between controls and treatments will not be due to volatilization only, as 
suggested, unless the indigenous microbial population does not have the capacity to degrade site 
organic contaminant components, which is unlikely. 

There is not an indication of the source of microorganisms to be applied. They are identified only as 
"acclimated". The source of the microorganisms to be used for augmentation may also have iffipact on 
the success and rate of degradation. There are a number of potential sources of microorganisms, 
including: microbial consortia cultured from site sediments, site consortia selected for contaminant
specific degradative capacity, and cultured microorganisms developed from other sources with focused 
degradative capacity. Site organisms stimulated by providing a factor that is limiting growth in the 
subsurface, such as nutrients or oxygen (air), or both, is often adequate to increase microbial 
populations to levels resulting in suitable contaminant removal rates. 

Concern with selection of the microbial populations to be used for enhancement include the rapidity of 
acclimation to site conditions and the ability to reach and maintain high populations needed for 
significant contaminant removal rates. Indigenous sediment microorganisms, grown to a high density 
in lab cultures prepared from site sediments, would provide a population likely to quickly acclimate to 
the in situ setting and rapidly reach optimal degradative capacity. This indigenous population could be 
selected to include contaminant-specific degraders. Application of non-indigenous populations may 
result in a lag-phase before rapid degradation is observed as the bacteria adjust to site conditions. As 
an alternative, high numbers of non-indigenous cultured organisms may be applied so that significant 
die-off after application leaves adequate numbers for degradation. 

There is no mention of monitoring pH, nutrient levels, or microbial population levels in the bench-scale 
study. As a-minimum, evaluation of microbial population levels during the lab study is considered 
appropriate as an additional line of evidence that the observed loss of contaminants is due to microbial 
activity, to evaluate the ability to maintain microbial numbers at high levels desired for optimal 
degradation rates, and in this instance, evaluate the ability of the microorganisms to thrive in the 
environment impacted by the sediment metal levels or other potentially toxic compounds. 

Ecotoxicological testing phase: 
The protocols out-lined for the ecotoxicology phase of the study are reasonable. Monitoring the initial 
and residual toxicity of the sediments using indigenous species is appropriate. The list of contaminants 
includes multi-ringed PAHs that are generally considered fairly recalcitrant to microbial degradation, 
and may not be removed at a suitable rate under site conditions. Also, the mixture of metals present in 
the sediments may inhibit microbial activity, as well as other biota. Copper and lead concentrations 
exceed sediment toxicity benchmarks commonly referenced by ATU for risk assessment evaluations. 
Synergistic effects of contaminants present at concentrations less than toxicity benchmark levels are 
also possible. The selection of appropriate organisms to provide information representative of site 
conditions is critical, as is use of proven toxicity methods. Criteria for species selection should . 
include: documented sensitivity to the site contaminants, availability and ability to culture, availability 
of proven test methods, appropriateness of site habitat and realism of exposure scenarios, and the 
organisms is an important component of the ecosystem in question. 
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The selection of acute endpoints for the toxicity assessment may not be appropriate to adequately 
protect the environment. Further investigation of chronic endpoints is recommended. 

Summary of major concerns: 
The text provided does not indicate that an investigation of the factors currently limiting degradation of 
site SVOC contaminants has been undertaken. For a cost effective remediation effort the site limiting 
biodegradation factors should be identified. These limiting factors may include nutrient availability, 
oxygen (air) availability, or presence of a microbial population, in adequate numbers, with the capacity 
to degrade the SVOC contaminants. Typically a bench-scale study is used to answer these questions, 
resulting in reduced pilot-scale costs. 

The detail provided for the in situ application of nutrients, oxygen, and microbes is not adequate to 
assess this phase of the project. 

Selection of the species to be used for monitoring residual ecotoxicty will be critical to providing 
realism to this phase of the investigation. Recommended selection criteria are listed above. Also, 
investigation of chronic endpoints is recommended to provide adequate protection of the ecosystem . 

. -
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ChemRisk® 
A Division of McLaren! Hart 
Environmental Engineering 

Stroudwater Crossing 
1685 Congress Street 
Portland, ME 04102 
207 .774.0012 
FAX 207 .774.8263 

February 4, 1998 

Mr. Stuart F. Parker 
Hydrogeologist 
Division of Solid Waste Management 

/ 
/ 

NC Dept. of Environment and Natural Resources 
PO BOX 27687 
Raleigh, NC 27611 -7687 

Dear Stu: 

FEB 0 9 1998 

It was a pleasure meeting you and your colleagues to discuss the application of an ecotoxicity-based 
approach for developing sediment cleanup levels at the SWP site in Wilmington. 

As promised, you will find enclosed several papers related t o this topic. As you may know, the 
sediment ecotoxicity literature is vast and rapidly growing. I am currently reviewing some of this 
literature to write a chapter on the application of sediment toxicity testing for a WEF (Water 
Environment Federation)-sponsored special publication. 

Surface water or benthic invertebrate testing protocols have been used for over 20 years to assess 
or spatially map contaminated sediments. These protocols have been developed by a number of 
organizations, including the US EPA, the Corps ofEngineer, various states, and ASTM (American 
Society for Testing and Materials). I believe that Caroline Metosh-Dickey from Advanced 
BioSystems is sending you pertinent information related to these protocols under separate cover. 

Our proposed approach builds on tllis previous work. Not only will we map the toxicity of the 
surface sediments under existing conditions, but we will also monitor toxicity removal over time 
to determine when the in-situ bioremediation process is completed. Such an approach has been 
applied on numerous occasions on excavated soils undergoing bioremediation (see for example the 
attached papers by Gunderson et al., 1997 and Hund and Tratmspurger, 1994. I do apologize for the 
mark ups). Our approach differs in that we will assess toxicity removal in undisturbed, 
bioremediating sediments. 

f :\DA TAOPS\CLI ENTS\SWP _ WILM\CORRESP0\0204981et.doc 

c__ ___ ____ --- - ------ ~-~~------- --



Mr. Stuart F. Parker 
NC Department of Environment and Natu1·al Resources 
Page 2 

The paper by Athey et al. (1989) describes an approach which is conceptually similar to our own 
in regards to the species selection process, except that we will only be looking at benthic 
invertebrates (and Microtox) instead of surface water or terrestrial species. However, both Athey 
et al. (1989) and Pastorok et al. (1994) successfully applied bioassays to sediments contaminated 
with wood treatment chemicals. 

Finally, the paper by Brouwer et al. (1990) describes the use of Microtox to identify areas of 
different sediment toxicities in an industrial harbor. This publication is only one among a very large 
number of papers in the Microtox literature. A number of other papers (not included) also describe 
comparative sensitivities between Microtox and several surface water and benthic species. 

As you can see, our proposed approach is not necessarily novel. What is new, however, is the use 
of benthic ecotoxicity testing to assess the ability of a promising in-situ bioremediation technology 
to remove the toxicity of surficial sediments. 

I thrust that you will fmd this information useful to guide your internal discussions. Feel free to call 
me if you have any questions or concerns about this issue. I would be glad to send you more 
information if you need it. ChemRisk and the rest of the team looks forward to working with you 
to bring this innovative program to fruition. 

Sincerely, 

Stan J. Pauwels, Ph.D. 
Senior Health Scientist 

Attachments 

cc (w/o attach.) Mark Mruitato 
Jolm Samuelian 
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A SEDIMENT-CONTACT BIOASSAY WITH 
PHOTOBACTER/UM PHOSPHOREUM 

HENRY BROUWER,* ToM MURPHY**t and LUCY McARDLE** 
*Redeemer College, Ancaster, Ontario L9G 3N6 Canada 

••National Water Research Institute, Burlington, Ontario L7R 4A6, Canada 

(Received 13 October 1989; Accepted 12 February 1990) 

Abstract-A. new, rapid test is reported fo~ the toxicity screening of sediments using inhibition of 
Photobactenum phosphoreum. The bactena are placed in direct contact with the sediment and the 
ch.ange in luminesc~nce of. the Pftotobacterium is used to determine the toxicity of the sediment rel
a~lve to a c~ntrol Site. Th1s sed1ment;-eontact bioassay appears to be more sensitive to hydropho
bic contammants such as a polychlonnated biphenyl than the standard sediment elutriate test with 
Microtox® bioassay. 

Keywords- Photobacterium Sediments Toxicity Bioassay 

INTRODUCTION 

The majority of the techniques for studying 
sediment toxicity use aqueous extracts (elutriates) 
or a solvent extract of the sediment [1-6]. Some 
tests use organisms grown directly in the sediment 
[1,5] but these methods are time-consuming. 

The change in the bacterial luminescence when 
Photobacterium is exposed to toxic chemicals can 
be used as an indication of organic and metallic 
toxicity [7-9]. Because the bacterial luminescent 
pathway is a branch of the electron-transport 
chain, the luminescent measurement assesses the 
flow of electrons in the respiratory chain and the 
metabolic state of the cell [10]. These bacteria are 
now widely used in the Microtox® test since this 
screening test is rapid and relatively inexpensive. 
Microtox® is a bioassay marketed by Beckman 
which includes the freeze-dried marine bacteria · 
salt solution; photometer and methods. This test: 
however, cannot be used directly on sediment, be
cause the sediment particles absorb the light given 
off by the bacteria. The standard method devised 
to avoid this problem is to use solvent or acid ex
traction to remove chemicals adhering to the sed
iment particles for bioassays [3,11]. 

This study reports a simple, rapid and inexpen
sive method of determining the relative toxicity of 
sediments using the decrease in luminescence of 
Photobacterium when exposed directly to un-

tTo whom correspondence may be addressed. 

treated sediment. In brief, this method involves 
adding a small quantity of Photobacterium culture 
to a suspension of the test sediment; after a 15-min 
incubation, the mixture is centrifuged and the ac
tivity of the bacteria in the supernatant is measured 
using a Beckman Microtox® photometer. The re
sults of this screening procedure were compared to 
the response of Photobacterium in centrifuged sed
iment elutriates. 

METHODS 

The research site was Hamilton Harbor (43° 
17'N, 79° 50'W), a heavily industrialized harbor at 
the extreme western end of Lake Ontario [12,13]. 
The harbor receives the wastes of 500,000 people 
and many factories, including Canada's two largest 
steel mills. Some of the harbor sediments are 
heavily contaminated with lead (320 ± 200 p.g/g) 
and zinc (3,110 ± 2,000) [12]. Approximately 20 ha 
of sediment contain over 200 p.g/g of polyaromatic 
nuclear hydrocarbons (PAHs) and another 200 ha 
contain over 50 p.g/g of PAHs. The sediments can 
be either aerobic or anaerobic and they vary from 
being primarily sand to organic muds. 

All48 samples were collected with a Mini-Ponar 
dredge. The locations of sample stations were de
termined with a Mini-Ranger positioning system. 
To determine the relative toxicity of the samples, 
a sediment sample (30 liters) from the northwest 
portion of the harbor (station 46, Fig. 1) was used 
as a control in each screening test. The control sta
tion is located 4 and 9 km, respectively, from the 
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BURLINGTON 
SEDIMENT SAMPLE SITES FOR 
PHOTOBACTERIUM BIOASSAY LAKE 
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Fig. 1. Sediment sampling sites in Hamilton Harbor. 

industrial and municipal discharges, and receives 
sediment from Grindstone Creek and Cootes Para
dise (areas with low population density, either res
idential or agricultural [12,13)). The control sample 
was kept in a 4°C walk-in incubator for the dura
tion of the experiments (30 d) in a covered polyeth· 
ylene container. The control sample remained 
oxidized for over six months. Other samples were 
analyzed within a week of collection and were 
maintained at 4 °C between analyses. 

The Photobacterium culture used in the sedi
ment-contact test was prepared by adding a vial of 
the freeze-dried bacteria as used in the Microtox® 
test, to 50 ml of sterilized culture medium. It was 
prepared by adding 66 g of Difco Photobacterium 
broth to 1 liter of distilled water heated to boiling, 
subdivided and autoclaved. To maintain a fresh 
culture, 1 to 2 ml of the most recently inoculated 
culture was aseptically transferred the day before 
testing to 50 ml of freshly sterilized culture medium 
and shaken for 18 h. A maximum time of one 
week was allowed between inoculations. An active 
culture suitable for use in the tests was luminescent 
to the unaided eye in a dark room. If it did not 
glow, it was either shaken longer or more of the 
culture was used in the test. 

The quantity of culture required to give suffi-

cient light emission was determined for each set of 
analyses by adding 10 ~tl of the culture to 1.0 ml of 
2.00Jo NaCI and measuring the light emission using 
a Beckman 2055 Microtox® apparatus. If the lurni- . 
nescence was not sufficiently high to allow a read
ing of 100, more culture was added. The quantity 
of Photobacterium culture used in the actual tests 
was usually 50 JLl. 

For the screening tests, 0.25 ml of the sediment 
(control and up to five samples) was transferred 
into each of two centrifuge tubes for every sample; 
4.75 ml distilled water was added followed by 0.5 
ml 220Jo NaCl (to bring the salt concentration to 
20Jo). Each sediment sample, including the control, 
was analyzed in duplicate and the results averaged. 
The sediment was measured by volume, as this was 
the most convenient method of transferring the 
sediment into the tubes. After mixing well on a 
vortex mixer, 50 1'1 (or as needed) of the Photobac
terium culture was added to the sediment with an 
Eppendorf digital pipette, the contents were again 
mixed using the vqrtex mixer, and the mixtures al
lowed to stand for 15 min. After centrifuging for 
10 min at 700 g (setting 3 on the IEC clinical cen
trifuge using a 12 tube angled head), 1.0 ml of the 
supernatant from each tube was transferred to the 
Microtox® cuvettes using an Eppendorf pipette. 
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A sediment-contact bioassay with Photobacterium phosphoreum 13SS 

RESULTS The light emission from the Photobacterium 
was measured using the Microtox® apparatus set at 
room temperature. A set of six samples can be an-

. alyzed in 30 min. The average light output from 
the duplicate samples was calculated as a percen- . 
tage of the control. A high percentage would indi
cate low toxicity (relative to the control) and a low 

The results of testing the Photobacterium using 
the sediment-contact method for 48 different sites 
in Hamilton Harbor are summarized in Table I. 
The toxicity of Hamilton Harbor sediments was 

percentage would indicate high toxicity. The same 
control station (46) was used for the elutriates. 

A 14C-Iabeled Photobacterium culture was 
used as an internal standard to determine the pro
portion of bacteria removed by centrifugation. 
Sediments from 15 of the 48 stations were studied 
with a 14C-tracer. The culture was prepared by 

Site 

Table I. Effect of sediments on activity 
of Photobacterium 

~o Photobacterium activity 
relative to control 

Mean (n = 3) Coefficient of variation 

adding 0.5 ~Ci of 14C-Iabeled sodium acetate per 1 90 36 
ml of culture medium and inoculating it with ap- 2 42 44 
proximately 20 ~1/ml of the Photobacterium cui- 3 3 93 
ture. After shaking at 200 rpm for 18 h, the 1 4.4 31 
bacteria were centrifuged at 1,400 g (setting 6 on an 6 

9~ ~ 
IEC clinical centrifuge using a 12 tube angled head) 7 29 99 
for 15 min. The cells were resuspended in fresh 8 18 85 
culture medium and shaken at 200 rpm for an ad- 9 0.2 100 
ditional 2 h prior to use. This 14C-labeled Photo- :~ 57 2~ 
bacterium culture was then used in the toxicity 12 1~·6 35 
tests. After the light emission of a sample was mea- 13 <120: 45 
sured, it was added to 10.0 ml of scintillation so- 14 8.3 93 
lution (ACS II) to enable measurement of the ~~ 90 3

6 

radioactivity. The 14C-activity in each sample was 17 
1~ 10~ 

measured using a United Technologies series 4000 18 3.1 67 
liquid scintillation counter. 19 12 94 

For the standard Microtox® tests, aqueous elu- 20 9.2 42 
triates were obtained by centrifuging the sediment ~ 0

·
6 

100 
directly at 5,875 g for 20 min with a Sorvall GSA 23 g-6 

o 
rotor. The Microtox® tests were conducted follow- 24 QlS) 48 
ing riormal procedures [7-9], except that dilution 25 19 43 
studies were not routinely performed, because in ~~ g g 
most cases the decrease in bacterial activity was 28 4.8 37 
very slight. To determine if the toxicity of sediment 29 1.8 65 
elutriates was associated with colloids, some elutri- 30 0.1 80 
ates were pretreated prior to Microtox® analysis by 31 ~;4 ~~ 
filtration through Nuclepore membrane filters with ~i '"-(. 65 
a range of pore sizes. 34 o:~ 95 

The direct-contact bioassax with Photobacte: 35 35 67 
rium may be cap_ablc...o.f..mc~..hohic. 36 88 35 
contaminants better than an elutriate bioassay with ~~ @)6 S~ 
).he same bacterium. To test this hypothesis these 39 64 1 
two procedures were used on the control sediment 40 31 96 
that was spiked with either zinc chloride or poly- 41 0.5 20 
chlorinated biphenyl congener 194 (PCB-194). The 42 ~ f~ 
concentrations of Zn and PCB used were 6.12 !! 97 38 
mg/g and 0.12 mg/g, respectively. The sediment 45 82 38 
samples were diluted with unspiked control sedi- 46 100 0 
ment so that the final concentrations of spiked sed- 47 ~ 20 
iment were 0, 20, 40, 60, 80 or 100%. _48 ______ 2 _________ 5 __ _ 



1356 H. BROUWER ET AL. 

characterized using the sediment-contact Photo
bacterium method and the following scale: 

Range of activity 

<I 07o 
I to 2007o 

20 to 4007o 
40 to 8007o 

>8007o 

Toxicity 

severe 
high 
intermediate 
low 
very low 

In general, the most toxic sites are found along 
the southern shore near municipal storm water and 
industrial discharge pipes (Fig. 2). Sediments from 
the western and northern parts of the harbor have 
a relatively low toxicity. 

The 14C-Iabeled Photobacterium was used as 
an internal standard to determine if the differences 
in light emission from the Photobacterium exposed 
to the sediment were caused by the bacteria being 
spun down with the sediment panicles at different 
rates during the centrifugation step . .f\ltbough ap-

._E!Oximately two.:.third.ulf .lh~C.bacteria~re_ 
removed by the centrifugation, tl!.~ercentagU1_L 
bacteria remaining in suspension was..acceptahly 
constan!Jmean and coefficient of variation were 
31 ± 4.3%, n = 23, Table 2). The coefficient of 
variation for 14C-activity remaining in suspension 
after centrifugation of bacteria and sediment was 
approximately 1407o. 

The variation in bacterial concentration in the 
supernatant is not enough to account for the wide 
differences observed in the light emission from the 
Photobacterium after contact with the sediments 
(Table 1). With replicated analyses the worst pos
sible interpretation would be to misclassify the tox
icity by one class, such as, intermediate toxicity for 
low toxicity. The bioassay is strongest when used 
to map relative toxicity or to screen for severely 
toxic samples. In eight of the nine severely toxic 
samples, the samples were still severely toxic after 
a 5007o dilution with uncontaminated sediment. 

The variation in sample toxicity between dupli-

TOXICITY OF HARBOR SEDIMENTS 
TO PHOTOBACTERIUM 

I '.;I VERY LOW 

l@i('{:('{{{J LOW 

HIGH 

-SEVERE 

HAMILTON 

BURLINGTON 

Fig. 2. Toxicity of Hamilton Harbor sediments to Photobacterium. 
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Tabie 2. Photobacrerium relative luminescence and 
radioacthity in supernatant 

Run Sample OJo Activity• OJo 14C 

10 1-1! culture 100 
water 646 96 

27 0.2 36 
30 44 35 
35 46 28 
42 101 37 
46 100 39 

2 3 28 24 
27 0.9 29 
30 II 28 
35 60 25 
42 104 32 
46 100 32 

3 4 59 29 
9 35 31 
19 93 32 
26 0.5 31 
44 98 32 
46 100 33 

4 22 1.4 27 
29 21 28 
33 12 25 
36 149 41 
40 69 31 
46 100 29 

• Relative to site 46. 

cate analyses is also greater than the variation in 
the number of bacteria removed by centrifugation. 
In 23 of 28 samples \\ith photoactivity processed 
with 14C, the coefficient of variation of photoac
tivity was at least t\\ice as high as the coefficient of 
variation for the centrifugation of bacteria. The 

no 
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Fig. 3. Photobacterium response to zinc and PCB spiked 
sediment. 

variation in the distribution of toxics appears to be 
greater than the variation in handling the bacteria. 

Absorption due to color in the media was less 
significant with the sediment-contact assay than 
with sediment elutriates. The amount of color var
ied greatly. In general, the color correction in the 
sediment-contact assay was insignificant. The 
greatest correction was I60Jo. The elutriates re
quired as much as a 33% correction for color. 

Filtration of sediment elutriates through differ
ent pore size filters reduced the toxicity of sediment 
elutriates relative to an elutriate sample prepared 
with low speed centrifugation (Table 3). The vari
ations in toxicity indicated that most of the toxic 
materials were bound to sediment particles greater 
than 8 ~tm that were not removed by centrifugation. 

Sediments from the control site that were spiked 
with PCB-194 were more toxic when analyzed with 
the direct contact Photobacterium bioassay than 
with an elutriate bioassay with the same bacterium 
(Fig. 3). By comparison, sediments that were 
spiked with zinc chloride were equally toxic in both 
bioassays (Fig. 3). 

DISCUSSION 

The greatest advantage of the sediment-contact 
Photobacterium method is that the toxicity of the 
entire sediment is measured. Very little of many hy
drophobic toxins such as PCBs and polyaromatic 
hydrocarbons is extracted when a sediment elutri
ate is prepared [14]. Hamilton Harbor sediments 
contain organic and inorganic contaminants, some 
of which are soluble and some of which are insolu
ble in water. The spatial distribution and reactiv
ity of these contaminants is poorly resolved; thus, 

Table 3. Microtox® tests on sediment elutriates 
obtained by different methods 

Treatment r value• 

8 llm filterb 
3 llm filter 
I 1-1m filter 
0.4 1-1m filter 
0.1 1-1m filter 
centrifugedc 

0.54 
0.18 
0.05 
0.16 
0.07 
9.24 

•r is the ratio of light emitted to the light remaining. A 
value of r = I represents a sample in which 500Jo of the 
light output was suppressed; higher values indicate 
greater suppression and hence greater toxicity. Refer
ences 7-8 discuss r in more detail. 

bFiJtered under low pressure (-50 kPa). 
•centrifuged at approximately 1000 rpm (700 g). 
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the direct-contact bioassay is more appropriate for 
these than an elutriate bioassay. 

To use the sediment-contact Photobacterium
_method at a new site may require some modifu:a-. 
tions of sample preparation. For Hamilton Harbor 
sediments, a volume of 0.25 ml was optimal. A 
greater volume often resulted in a colored superna
tant, which would require correcting for color ab
sorption. Using less sediment decreased the toxicity 
effect and increased the measuring error. Different 
centrifugation speeds and times were also tried; 
lower speeds left a turbid suspension with too 
much sediment and higher speeds removed too 
many bacteria. Longer incubations of 30 and 45 
min were also tried but longer incubations pro
duced similar responses with no advantage over the 
shortest incubation. 

Researchers at other research sites must be cau- · 
tious in selecting a relatively constant reference 
sample. The Hamilton Harbor reference sample re
mained nontoxic to Photobacterium, Hexagenia 
and Daphnia magna for a year. The pH, Eh and 
color of this sediment also remained constant. The 
toxicity and geochemistry of contaminated sedi
ments in Hamilton Harbor changes with extended 
storage (>week). One strength of this assay is its 
ability to quickly screen toxicity and the samples 
should be processed quickly. 

Sediments from a new environment should be 
calibrated using 14C-labeled bacteria or another 
internal standard. such as. counting culture plates 
or stained bacteria. Use of an internal standard will 
ensure that the toxic effects being measured are 
caused bl chemicals in the sample._and.JlT__1: not l!.r~ 
.suit of varying numbers of Photobm:.teduminJ.be 
supernatant. 
--nlespatial variability of the sediment toxicity 
in Hamilton Harbor as determined by the sedi
ment-contact Photobacterium method is consistent 
with earlier bioassay studies [11,12]. However, 
these studies could only determine the toxicity of 
three or four sites. Most bioassays with whole sed
iment used Chironomus or Pontoporeia, and are 
time-consuming and unsuitable for either a screen
ing test or resolution of the spatial variation in 
toxicity. The sediment-contact Photobacterium 
method i~ a good tool to quickly screen lor toxiC 
sediments in Hamilton Harbor and U should he 
useful in other s1tes. 
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~bstract:-Standard ~ioassay_s were studied to evaluate their value in guiding remedial action deci
Sions at Slt:S contammated wuh wood treatment operation wastes. The toxicities of sediment, sedi
!Dent. el~t~at~ and wh~le water ~am~les :ollected from a creek adjacent to a wood treatment site 
m MISSISSIPPI were estimated usmg siX b1oassays and compared with estimated concentrations of 
c~eosote and relat~d mate~als obtained from the ~~me samples by infrared spectroscopy. Of the 
b1oassays, Da hnta and M1crotox were most sensitiVe to the contaminants from the woo"'CITrCit-" 
.m~nt opera .~e on an ~n ys1s o these samptc;s. chemical analysis alone IS insufficient to 
gu1de clean~p dCC!s1ons, but b1oassays alone can prov1de usable guidance, especially if more than 
one contammant IS present. 

Keywords-Creosote Bioassay Chemical waste Toxicity Sediments 

INTRODUCTION 

Rarely are waste sites contaminated with single 
chemicals, so chemical analyses alone are uninfor
mative regarding actual environmental hazards [1). 
The actual toxicity of a site may also not be re
flected by a simple list of the chemicals present 
because of the interactive nature of contaminants. 
Bioassays are a cost-effective alternative for esti
mating not only the concentration of myriad known 
and unknown chemicals but also the actual envi
ronmental toxicity at a hazardous waste site. In
formation from bioassays can be used to rank sites 
according to hazard potential and to locate con
tamination for cleanup operations (1,2). 

The purpose of this study was twofold: The 

•To whom correspondence may be addressed. 
Although this research was funded in part by the U.S. 

Environmental Protection Agency, it has not been sub
jected to Agency review and therefore does not necessar
ily reflect the views of the Agency, and no official 
endorsement should be inferred. 

first was to evaluate the usefulness of bioassays in 
hazardous waste site cleanup decisions by (a) de
tennining whether standard bioassays are affected 
by contaminants in samples collected from a wood 
treatment site, and, if they are, (b) mapping the 
contaminant distribution for use in cleanup oper
ations at the site. Second, to demonstrate a cost
effective use of bioassay methods, detenninations 
were made on as few samples as possible. 

Sediment and· water samples were collected 
from a wood treatment site in Mississippi (Fig. 
la). The site measures about 1,000 m (east-west) 
by 400 m (north-south) and is bounded on the 
south by Covington Avenue and on the east and 
north by a creek. The creek is approximately 2 m 
wide at its widest point on the site, with 2-m-high 
banks on both sides. On the site, the creek flows 
northwest, through an open concrete channel at 
the western site boundary, eventually draining into 
a larger creek and subsequently into a river. Two 
drainages flow into the creek from the wood treat
ment site. These drainages are labeled "Eastern 
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Fig. 1. Site map (a) and locations of 13 samples collected and analyzed {b) from the wood treatment site in Mis
sissippi. Sediment samples are identified with circles and water samples with triangles. The additional samples were 
collected but not analyzed. The distances (m) shown in b are relative to the girder bridge. Sample locations were num
bered to 33. 

Tributary" and "Western Tributary" in Fig. la. A 
third drainage, the "Northern Tributary," flows 
into the creek from the opposite side. 

Records obtained from the Mississippi Depart
ment of Natural Resources, Bureau of Pollution 
Control, indicate that creosote, and occasionally 
pentachlorophenol, were used for wood treatment 

on the site. From 1965 to 1979, the site owner per
mitted wastes from the treatment process to flow 
overland to the creek. Apparently, little cleanup 
was done either before or after the site was closed 
in 1979. During the course of operations, and pos
sibly after, the western half of the site was covered 
with about 2 m of fill material. 
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Creosote contamination was evident at the site. 
Piles of creosote-contaminated material and large 
pools of black sludge were located adjacent to the 
storage tanks on the south side. Creosote contin
ually seeped from the bank into the water along 
some parts of the stream, blackening the creek bed 
(the "visibly contaminated" area in Fig. Ia). 

MATERIALS AND Ml .. fHODS 

All samples collected at the site were taken 
from the creek and its tributaries because these 
areas were the lowest areas and thus the most 
likely collection point for contaminants, and they 
were the means whereby contaminants could be 
transported off the site. 

The field sampling plan is illustrated in Figure 1 b. 
The girder bridge was used as the staging area and 
the starting point from which distances to each 
sampling location were measured. Samples were 
collected from west to east {downstream to up
stream) to minimize cross-contamination, and were 
all collected on the same day, both to maximize 
the comparability of the bioassay results and to 
minimize sampling costs. Starting from the west, 
one sediment sample was collected at the point just 
before the stream entered the concrete channel 
660 m west of the starting point at the girder bridge 
{sample location 1). The next sample was collected 
420 m west of the starting point {sample location 2), 
then at every 40 m to the east until the visibly con
taminated zone of the creek was reached {sample 
location 8). Samples were collected at 20-m inter
vals in the visibly contaminated zone and beyond, 
up to a location 20 m upstream of the inflow from 
the easternmost tributary {sample locations 8 to 
28). In addition, one composite sediment sample 
was taken from each of the three tributaries {sam
ple locations 30, 31 and 32). A negative control 
sediment sample (sample location 29) was taken 
from the creek south of Covington Avenue, up
stream from the site. This location was subject to 
groundwater input from the surrounding terrain 
and thus is not a negative control in the strict sense 
of the term. However, practical limitations dic
tated the use of this location as a negative control, 
and it proved useful for this study. The positive 
control sample (sample location 33) was taken 
from sludge near the storage tanks. The sludge 
appeared to be the same material that was seeping 
into the creek. 

Water samples were collected from 660 m west 
of the starting point {farthest downstream loca
tion), 380m west of the starting point (still down
stream of the visibly contaminated zone), 220 m 

east of the starting point (farthest upstream loca
tion), and south of Covington Avenue, where the 
negative sediment control was taken (sample loca
tions I, 3, 28 and 29, respectively). 

Laboratory bioassay analyses of the samples 
were completed in two phases. In Phase l, bioas
says were done on the sediment samples from loca
tions I, 3, 16, 23, 24 and 28; the negative and 
positive controls (29 and 33); the composite sam
ple from the eastern tributary (31 ); and all of the 
water samples (from locations 1, 3, 28 and 29). 
The results of these bioassay tests were used to 
bracket the contaminated zone. In Phase 2, sam
ples from locations 5, 10 and 14 were bioassayed 
to more clearly define the contaminant bound
aries. The remaining samples were kept available 
for further analyses, if warranted. 

A portion of each sediment sample was mixed 
with deionized water (4 L/kg sediment), shaken for 
48 h and filtered through a 0.45-mm cellulose ace
tate membrane [3]. These sediment elutriates as well 
as whole water samples were bioassayed with an 
alga (Selenastrum capricornutum), a microinver
tebrate (Daphnia magna}, Mjcr..ollJxJ.P.lw.lP.b.ac..
terium phosghe1:!.!11J. and root elongatiO!l tests ~l!!g_ 
lettuce, Lactuca sativa). Original sediment samples 
were bioassayed using the earthworm test (Eisenia 
[oetidal and a_ lettuce seed germinatiotUest (mod
ified Neubauer bioassay). The algae, Daphnia, 
root elongation and earthworm tests were con
ducted according to the procedures described by 
Porcella [3]. The Microtox bioassay was performed 
in accordance with procedures outlined by the 
manufacturer [4], while the procedures for the seed 
germination test (i.e., modified Neubauer bioas
say) were those described by Thomas and Cline 
[5]. The bioassays were usually conducted with six 
replicated (3 times) dose levels (i.e., amount of el
utriate or sediment). The exceptions were the root 
elongation (one replicate) and earthworm (four 
replicates) bioassays. The original references should 
be consulted for specific apparatus and methods. 
The EC50 (percent affected), corrected for alkalin
ity, was calculated for each elutriate bioassay; the 
LD50 was calculated for each sediment bioassay. 

Most of the original sediment and sediment elu
triate samples were also analyzed for creosotelike 
material. The specific weights of sediment and 
volumes of aqueous elutriates of sediment were 
extracted using carbon tetrachloride in glass bot
tles placed on a rolling device. The process was 
repeated twice and the volume of the combined 
extracts determined. Infrared spectroscopic exami
nation of these were performed using a Beckman 
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Acculab •finfrared s_Rectrophotomet!!T• The ex
tracted sample~ scannedfro~4.ooo to 600 
em -•. The concentration of hydrocarbons was 
evaluated at the 2,930 em -• peak through a re
gression between known concentrations of a stan
dard fuel oil (EPA-API Reference Oil WP 681) 
and peak height. This wavelength represents the 
CH2 configuration of hydrocarbons and is the 
standard used to determine oil and grease concen
trations [6]. This measurement may include hydro
carbons, fats, fatty acids, soaps, waxes, oils, and 
any other carbon-hydrogen material extracted with 
carbon tetrachloride. 
· A qualitative evaluation was used to identify 
the source of the oil and grease material. It was 
observed that three peaks closely clustered between 
2,800 and 2,950 em-• occurred in both creosote 
and petroleum. This is the region where straight
chain aliphatic hydrocarbons exhibit stretching fre
quencies for carbon-hydrogen bonds. It was also 
observed that samples of creosote product from 
three different weathered and unweathered sources 
had an additional peak located at approximately 
3,100 em-•. Weathered creosote appears to have 
proportionally less of this extra peak than un
weathered creosote. This peak coincides with the 
carbon-hydrogen stretch absorption when the car
bon atom is double-bonded. The presence of this 
additional peak was qualitatively associated with 
creosote. Its appearance in the infrared signatures 
was interpreted to mean creosote was present in 
the sample. 

RESULTS 

Table 1 summarizes the bioassay and chemical 
analysis scheme for samples collected and analyzed 
from the wood treatment site. For each sample, 
sample number, location and type (water, sedi
ment, or sediment elutriate) are given. The table 
also indicates which bioassay tests were used to 
evaluate the sample, whether or not the sample 
was chemically analyzed, and whether the analyses 
were conducted during Phase 1 or Phase 2. In one 
instance, a limited amount of sample precluded 
conducting both bioassays and chemical analyses 
(sample 14), and in another case all sediment elu
triate was used to conduct bioassays (sample 16). 

The results from the bioassays and chemical 
analyses are shown in Tables 2 and 3. Table 2 con
tains results for the sediment elutriates and water; 
Table 3 contains results for the sediment samples. 

Comparison of the chemical concentrations in 
T~bies 2 arr_d_J_sllo-wgiiai~~as:expected,_only_a small 

part of the creosote in the sediment sample appears 
·to_k~ate-~-~(;"l~bi;(~.g .• sedimenLSa.mplc I con
tained 9 ,5.frQpl2.1Iu!Lcrroso.te._while.its _elutriate
contained only 25_p_pm). Qualitative examination 
of the infrared scans of these samples showed oil 
other than creosote. Creosote concentrations were 
higher in sediments from the extreme downstream 
part of the creek near the concrete channel than in 
the visiblv contaminated area. This could be;: a 
result of ~ontamination from the northern tribu
tary and/or a natural accumulation of contami
nated sediments downstream near the mouth of 
the concrete channel. We note that creosote en
tered the downstream creek area in the;: "visibly 
contaminated zone" (Fig. Ia). However, while low 
levels of creosotelike material were also present in 
the sediment of the easternmost (upstream) tribu
tary (sample location 31), and in samples 16, 23, 
24, 28 and the negative control (sample 29}, only 
sediment sample 23 (Table 3) of these low-creosote 
samples caused earthworm mortality. Thus. it 
appears that sediment creosote levels below abou_t 
550 ppm have a low toxicity, as meas..u3iLb£this .. 
b~ 

Tables 2 and 3 both show samples with mar
ginal correspondence between high toxicity (low 
EC50 or LD50) and high creosote concentrations. 
Different organisms exhibited different sensitivities 
to creosote contaminants from wood preservative 
operations. For example, the EC50s for sample l 
(Table 2) ranged from 4 to approximately IOOOJo (a 
-52C1fo growth suppression in the root elongation 
test, caused by lOOOJo elutriate, is roughly equiva
lent to an EC50 of lOOOJo). Samples 3, 5 and 10 
also show differential responses among the organ
isms tested. Only water sample 3 caused high tox
icity (to algae, Daphnia and Microtox). Algal and 
Daphnia toxicities were substantially higher than 
those of bioassays based on elutriates of the under
lying sediment, while the respective results for sedi
ment elutriates and water were nearly the same for 
root elongation and Microtox. 

Maps of both toxicity (EC50) and chemical 
concentrations in creek sediments and sediment 
elutriates were constructed to illustrate the data in 
a way useful for remedial action decisionmaking. 
There were too few data points to use sophisti
cated mapping techniques (e.g., kriging, trend sur
faces or spatial splines [7]), so contaminant 
concentration boundaries were obtained by linear 
interpolation between results at each sampling 
point. The resulting maps are shown in Figures 2 
and 3. Figure 2 shows the results of chemical and 
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Table I. Location and processing history of samples collected at the wood treatment site 

Sample number 

Ia 
lb 
lc 
3a 
3b 
3c 
Sa 
5b 

lOa 
lOb 
14a 
14b 
16a 
16b 
23a 
23b 
24a 
24b 
28a 
28b 
28c 
29a (negative control) 
29b (negative control) 
29c (negative control) 
33a (positive control) 
33b (positive control) 
31a (eastern tributary) 
31 b (eastern tributary) 

Sample location• 

660 m east 
660 m east 
660 m east 
380m east 
380m east 
380m east 
300m east 
300m east 
140m east 
140m east 
60 m east 
60 m east 
20m east 
20m east 

120m west 
120m west 
140m west 
140m west 
220m west 
220m west 
220m west 
SE of treatment site 
SE. of treatment site 
SE of treatment site 
On treatment site 
On treatment site 
Eastern creek tributary 
Eastern creek tributary 

Sample type 

Sediment 
Sediment elutriate 
Water 
Sediment 
Sediment elutriate · 
Water 
Sediment 
Sediment elutriate 
Sediment 
Sediment elutriate 
Sediment 
Sediment elutriate 
Sediment 
Sediment elutriate 
Sediment 
Sediment elutriate 
Sediment 
Sediment elutriate 
Sediment 
Sediment elutriate 
Water 
Sediment 
Sediment elutriate 
Water 
Sediment 
Sediment elutriate 
Sediment 
Sediment elutriate 

Analysis 
phase 

2 
2 

2 
2 
2 
2 

"Distance and compass directions are relative to the girder bridge (see Fig. 1). 
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X X X 
X X X X X 
~ X X X 

X X X 
X X X X X 
X X X X 

X 
X X X X 

X 
X X X X X 

X X X X 
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X X X X 

X X X X 

X X X X 
X X X X 
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bioassay analyses based· on sediment elutriates, 
while Figure 3 is based on results from sediment 
analyses. 

Three assumptions were established in order to 
construct the maps. First, all "no effect" results 
were assigned an ECSO or LDSO of 110% to allow 
the information from these samples to be utilized. 
Second, an ECSO or LD50 of 100% was assigned 
to samples for which growth suppression or per
cent mortality caused by 100% dosages was near 
50%, in order to express all data as EC50s. Fi
nally, in order to compare the chemical results 

(ppm) with the bioassay results(%), we expressed 
the individual creosote values as percentages of the 
highest concentration measured; for example, elu
triate creosote values were expressed as percentages 
of 25 ppm, and whole sediment creosote values 
were expressed as percentages of 9,500 ppm. Note 
that the creosote distribution in Figure 2 is based 
on extrapolation between the two values above the 
detection limit. The bar that describes algae in Fig
ure 2 is based on four ECSO values. All bioassay 
result bars in Figures 2 and 3 are based on two, 
three or four data points. Thus, an attempt was 



228 L.A. ATHEY ET AL. 

Table 2. ECSO and creosote concentrations (measured by infrared spectroscopy) for sediment elutriate 
and water sam[!les collected at the wood treatment site 

ECSO (OJo) 
Sample Sample Root Creosote 
number• type Algae Daphnia Microtox elongation (ppm) 

lb E 64 74 4 -52b 25 
lc w NE .NE NE NE NR 

-·3b --·--· E 74 NE 30 -62b NO 
3c w 7 0.2 10 -52b NR 
sb E 42 5 21 NR 6 

lOb E -71 NE NE NE NO 
14b E NE NE NE NE NO 
16b E NE NE NE NE NR 
23b E NE NE NE NE NO 
24b E NE NE NE NE NO 
28b E NE NE NE NE NR 
28c w NE NE NE NE NR 
Tributary 

3lb E NE NE NE NE NO 
Controls 

29b (negative) E NE NE NE NE NR 
29c (negative) w NE NE NE NE NR 
33b (positive) E 0.6 7 9 8 71 

E, elutriate; W, water. NE, no effect; NR, test not run; NO, below detection limit. 
"See Table I for locations of sampling sites. 
bEC50 could not be calculated. A negative number represents percent growth suppression obtained from an undiluted 
sample. 
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Fig. 3. Maps of L050 and percent creosote for sediment samples collected from the wood treatment site. Negative 
distances represent samples collected downstream (west) of the starting point. NE, no effect. 

made to use limited data in a decision process sim
ilar to that encountered in actual site surveys. We 
were able to use these minimal data points because 
the narrowness of the streambed allowed good 
areal coverage. 

\\ . 
The lack of correspondence between chemical 

0 ana bioassay analyses as well as among bio:l,§~ys_ 
D ~ is apparent from th.e..maps in Figure_s 2 and 3. 

Based on a remedial action criterion nearly the 
same as that suggested by Porcella [3] (i.e., an 
EC50 or LD50 Jess than or equal to 250'/o, com
pared with Porcella's suggestion of less than or 
equal to 200'/o), cleanup strategies would differ dra
matically, depending on which bioassay was used 
for the remedial action decision. This observation 
lends strong support to the argument that a battery 
of bioassay tests is needed to evaluate hazard 
potentials. Based on the 250'/o criterion, only the 
Daphnia and Microtox bioassays indicated that 
cleanup would be necessary (Figs. 2 and 3). Results 
from the Daphnia bioassay indicate that only a 
small portion of the stream, located from 270 to 
310 m west of the starting point, requires remedial 
attention. In contrast, the Microtox bioassay results 
indicate that the entire downstream portion of the 
creek (from approximately 420 m west of the start
ing point to the concrete channel), as well as the 
portion of the creek about 285 m west of the start-

ing point, should be cleaned up. While the Microtox 
bioassay results best mimic the creosote..concentra
tions, the bioassay also appears to be seositive to 
'contaminants other than creosote. Based on the 
"250'/o~CSO cleanup cnterion, the combined bioas
say results suggest that a cleanup is necessruy from 
approximately 270 m west of the starting point to 
the concrete channel. 

We are aware that other cleanup criteria would 
lead to different cleanup decisions and that chronic 
tests are usually used to evaluate waste streams 
from industrial plants. Nevertheless, the battery of 
acute tests used here to test the toxicity of elutri
ates and sediments could lead to a cleanup decision 
based on acute bioassay results. Current regula
tions generally require cleanup based on chemically 
determined criteria (when they are available). Acute 
bioassay results offer either an alternative or guid
ance for future chemical analyses. 

SUMMARY 

The results of this study indicate that (a) in
frared measurements of creosote (which is believed 
to be the major site contaminant) are not always 
accurate predictors of biotoxicity, (b) different 
bioassay organisms have different sensitivities to 
the mixture of contaminants resulting from the 
wood treatment operation, (c) Daphnia and Mi-
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Table 3. LDSO and creosote concentrations 
(measured by infrared spectroscopy) 

for sediment at the wood treatment site 

LDSO (ll!o) 
Sample Creosote 
number• Neubauer Earthworm (ppm) 

Ia 70 28 9,500 
Ja -41b 28 3,157 
5a NR NR 3,017 

lOa NR NR 4,549 
14a NR NR 948 
16a NE NE 544 
23a NE 58 693 
24a NE NE 76 
28a NE NE 185 
Tributary 

31a NE NE 305 
Controls 

29a (negative) NE NE 561 
33a (positive) 0.9 4 505,700 

NR, test not run; NE, no effect. 
3 See Table I for locations of sampling sites. 
bAn LD50 could not be calculated. A negative number 
represents percent mortality obtained from an undiluted 
sample. 

crotox bioassays are the most sensitive to the con
taminants from this wood treatment operation, or 
other unknown sources, and (d) limited data can 
be useful for cleanup decisions. 
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ECOLOGICAL RISK ASSESSMENT FOR RIVER SEDIMENTS 
CONTAMINATED BY CREOSOTE 
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Abstr:~ct- An ecological risk assessment was conducted for sediments of the lower Willamette River near a wood-treatment (cre
osote) faci~it~. Both surf~ce ~nd subsu~face sedim~nt~ near the facility. are contaminated by polycyclic aromatic hydrocarbons 
(PAHs). ltmtted contammallon of sedtments by dtoxms/furans, chlonnated phenols, and arsenic was also observed. Sediment 
bioass:1ys based on amphipod (Hyalella a:teca) mortality and Microtox® (Photobacterium phosphoreum) bioluminescence showed 
toxicity within approximately 300 ft of the shoreline, with a highly toxic area (i.e., possible acute lethal effects in sedentary ben
thic species) near a dock used for creosote off-loading. The relatively low concentrations of contaminants measured in crayfish 
muscle tissue and the absence of serious lesions in livers of large-scale sucker collected ncar the site suggest that excess risk to 
mobile species from chronic contamination is low. Cursory observations indicate that acute toxic effects on crayfish may be 
associated with creosote seeps. There is no evidence of adverse biological effects throughout most of the main channel of the 
river. Evaluation of sediment chemistry data for PAHs relative to available sediment-quality criteria proposed by the U.S. En
vironmental Protection Agency supports this conclusion. 

Keywords- Ecotoxicology Creosote Sediments 

INTRODUCTION 

Contamination of freshwater and estuarine sediments by 
creosote released from wood-preserving facilities may cause 
significant toxic effects in benthic macroinvertebrates [1-3] 
and fish [4). Previous studies have generally focused on a 
single component of the biological system, such as tissue 
chemistry, sediment toxicity, macroinvertebrate community 
structure, or fish pathology, in combination with sediment 
chemistry. Little attention has been given to comprehensive 
"integrative assessments" (as used by Chapman et al. [5)). 
Athey et al. [2] found that cleanup strategies for a creosote
contaminated site would differ dramatically depending on 
which bioassay was used to define areas requiring remedia
tion. Athey et al. concluded that bioassay tests are needed 
to evaluate environmental hazard potentials. However, the 
combination of sediment bioassays and chemistry provides 
data for only a two-component assessment, whereas Chap
man et al. [5) and Warren-Hicks et al. [6] have stressed the 
value of three-component assessments, particularly the com
bination of sediment chemistry, sediment toxicity testing, and 
some measure of biological response in samples of indigenous 
organisms. Finally, previous studies of creosote-contaminated 
sites have generally not evaluated biological effects relative 
to recent concepts of ecological risk assessment (e.g., Nor
ton et a!. [7)). 

*To whom correspondence may be addressed. 
Presented at the Symposium on New Approaches in Risk Assess

ment and Uncertainty Analysis, 13th Annual Meeting, Society of En· 
vironmental Toxicology and Chemistry, Cincinnati, Ohio, November 
8-12, 1992. 

The current address of J.R. Sampson and M.A. Jacobson is Uni· 
versity of Washington, Seattle, WA 98195. 
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Bioassay 

Ecological risk assessments generally include several ba
sic steps: problem formulation, exposure assessment, ecolog
ical effects assessment, and risk characterization [7]. Problem 
formulation is a planning and scoping step that defines the 
objectives, approach, and data needs for the assessment. In 
an exposure assessment, measurements of chemical-concen
trations or model predictions of chemical transport and fate 
are used to estimate the magnitude, duration, and frequency 
of exposure to the chemicals of potential concern. The eco
logical effects assessment determines the relationship between 
the levels of exposure and the levels and types of effects. The 
risk characterization step documents existing chemical effects 
(i.e., retrospective assessment) or estimates the likelihood of 
adverse ecological effects (i.e., predictive assessment) by in
tegrating the exposure and effects assessments. It also pro
vides narrative evaluations of underlying assumptions and 
uncertainties. 

The objective of this study was to assess the risk to fish 
and aquatic invertebrates associated with river sediments con
taminated by creosote and other chemicals used in wood
treating activities at the McCormick & Baxter Creosoting 
Company site in Portland, Oregon. Sediments near the site 
are contaminated by several groups of potentially toxic chem
icals, including polycyclic aromatic hydrocarbons (PAHs), 
polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated 
dibenzofurans (PCDFs), and metals. Because a retrospective 
assessment approach was appropriate for this study, the ex
posure assessment was based primarily on measured concen
trations of chemicals and measured biological effects. 
Analyses of sediment chemistry, sediment bioassays, bioac
cumulation (tissue residues) in fish and crayfish, and fish his
topathology were evaluated to identify areas of the site that 
potentially pose an ecological hazard. The crayfish Pacifasta-
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cus leniusculus was selected as a representative benthic inver
tebrate for tissue analysis because of its habit of burrowing 
into sediments. its potential importance in local food webs 
(including human recreational fisheries), and its suitability 
for tissue contamination studies. The large-scale sucker 
Catastomus macrocheilus was selected as a representative res
ident fish species for analysis of tissue contaminants and liver 
lesions because of its abundance near the site and its close 
association with sediments. 

Three types of sediment investigations were conducted at 
the site. First, a qualitative survey was done to determine op
timal sampling locations. Second, surface sediment samples 
were collected at a subset of the stations identified by the 
qualitative survey. Third, core samples were collected in se
lected areas. Only the results of the quantitative surveys of 
surface sediments are reported here. The results of sediment 
bioassays and their relationship to contaminant concentra
tions in sediments are emphasized in this report because bio
accumulation data and fish histopathology data are reported 
elsewhere (R. Barrick et al., in preparation). Results of these 
other studies are summarized here because they are relevant 
to an integrative assessment [5] of ecological risks. Additional 
information on the other investigations conducted at the site, 
including a qualitative evaluation of risks to terrestrial spe
cies that use the river habitat and may contact contaminated 
water and sediments, may be found in the report done by PTI 
Environmental Services [8]. 

SITE DESCRIPTION 

The McCormick & Baxter site is located at approximately 
river mile 7 on the Willamette River in Portland, Oregon. The 
site is downstream of the Swan Island industrial area and up
stream of the St. Johns Bridge (Fig. 1). The McCormick & 
Baxter Creosoting Company was founded in 1944 to produce 

A a~205oo~c~ooo v- , .. , 

treated wood products during World War II and continued 
operation until October 10, 1991. Wood-treating products 
used at the site included creosote/oil mixtures, pentachloro
phenol/oil mixtures, and a variety of water-based solutions 
containing arsenic. chromium, copper, and zinc. A remedial 
investigation of the McCormick & Baxter site was completed 
in September 1992 [8). 

Habitats 

The river habitats ncar the McCormick & Ilaxter site in
clude an upland beach of sand and cobble (exposed season
ally), an intertidal area of sand and cobble, a shallow (3 to 
6 ft) shelf with fine-grained substrate, a shallow backwater 
on the north side of the site, and a sandbar immediately 
downstream of the creosote off-loading dock. The middle 
channel of the river adjacent to the site is dredged regularly. 
Shorelines upstream of the site are highly industrialized, al
though the downstream area along both sides of the river has 
relatively dense brush and trees for approximately 1.25 miles. 
The Sauvie Island Wild.life Area, which is a high-quality wild
life habitat, is located approximately 4 river miles down
stream of the site (Fig. 1). Species that inhabit the wildlife 
area also migrate, breed, or reside in the areas near the 
McCormick & Baxter site. 

Receptor characterization 

Fish species found in relatively high abundance near the 
McCormick & Baxter site include the large-scale sucker (C. 
macrocheilus), northern squaw fish (Ptychocheilus oregonen
sis), chinook salmon (Oncorhynchus tshawytscha), coho 
salmon (0. kisutch), and steelhead (0. mykiss). Relatively 
common species include the largemouth bass (Micropterus 
salmoides), crappie (Pomoxis spp.), sculpin (Cottus spp.), 

Fig. I. Site location. 
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common carp (Cyprinus carpio), white sturgeon (Acipenser 
transmontanus). and yellow perch (Percaflavescens). Other 
species found near the' site include the sockeye salmon (0. 
nerka), shad (Aiosa sapidissima), bluegill (Lepomis macro
clzirus), brown bullhead catfish (lctalurus nebulosus), and 
channel catfish(/. puncta/us). Hughes and Gammon (9] re
port that the dominant species in the Willamette River are 
the large-scale sucker, an omnivore, and the northern squaw
fish, a piscivore. Wnrd et al. [10} also report that the squaw
fish is the most abundant piscivore in the lower Columbia 
basin. The abundance of the northern squawfish does not 
indicate a high-quality riverine habitat because the species tol
erates organic pollution, increased temperatures, and sedi
ment loading [9]. 

Painted turtles (Chrysemyspicta) have been observed at 
the site, and amphibian species such as the rough-skinned 
newt (Taricha granulosa), bullfrog (Rana catesbeiana), and 
red-legged frog (R. aurora aurora) are abundant or common 
at the Sauvie Island Wildlife Area. Major invertebrate spe
cies that inhabit the river and sediments near the site include 
crayfish (P. leniusculus), amphipods (Amphipoda), and two 
unidentified species of clams (Pelecypoda). Ward et al. ( 10] 
collected invertebrates at river mile 8 and reported large num
bers of annelid worms (Oiigochaeta) and water fleas (Cla
docera). Also found were other arthropod taxa including 
copepods (Eucopedpoda) and mysids (Mysidacea), water 
mites (Hydracarina), dragon- and damselflies (Odonata), and 
midges (Chironomidae). However, quantitative data on the 
abundances· of benthic macroinvertebrates in the lower Wil
lamette River were not available. 

The PTI report [8] provides further information on po
tential ecological receptors at the McCormick & Baxter site, 
including birds and mammals. 

0 

METIIOI>S 

Sample colle,·tion an~/ analysis 

Sediment sampling stations arc shown in Figure 2. All sed
iment stations are named and located using the grid system 
shown in the figure, e.'<cept the local upstream and down
stream stations (transects TR 1-6) and the remote upstream 
reference (station NB I). Transects 1-5 were distributed evenly 
from a point offshore of the southeastern boundary of the 
site to approximately I mile upstream (river mile 8) to pro
vide data for local reference conditions. Transect 6 was lo
cated approximately I mile downstream of the site to provide 
data on the extent of contamination and..effec from the site . 

. Sam les of surface sediment to 2 em)· ar the site 
were collected from 41 stations in September-October 199U"" 
(Phase I) and from 16 stations in January 1992 (Phase II). 
Samples were collected usin: a 0.1-m~ dual modi lied stainless mel van Veen grab sampler_ These samples were com posited 
from a minimum of two grab samples from each location. 
During Phase I, samples were also collected, using a stain
less steel spoon, from four beach stations where seepage or 
contamination near the water table was observed. Six addi
tional composite samples were collected from the cross-river 
transects located upstream and downstream of the site, con
sisting of four station locations each. In addition, one up
stream reference sample was collected near Wilsonville (river 
mile 39) during each study phase. Based on land-use informa
tion, this reference station was not expected to be influenced 
by urban or industrial activities. Storm water and groundwater 
flows from agricultural areas or highways could contribute 
some PAHs and other chemicals (e.g., metals, pesticides) to 
the Willamette River in the vicinity of Wilsonville. Neverthe
less, analyses of reference area sediment samples conducted 
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Fig. 2. Location of sediment sampling stations. 
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as part of this study showed that PAHs, metals, dioxins, and 
other chemicals meastircd were undetected or within the range 
of concentrations for other reference areas in the northwest
ern United States [8). For example, individual PAHs were 
primarily undetected at detection limits of 1.9 to 9.5 mg/kg 
organic carbon (OC), and the concentration of total detected 
PAHs was 22 mg/kg OC [SJ. Sediments at the reference site 
were composed primarily of sands (65"7o) and silts (2811Jo). 
Total organic carbon content was 1.9'tfo dry weight. The sam
ples taken near Wilsonville were collected using an Ekman 
sampler hand-deployed from a small boat. 

The use of various sampling devices was necessary because 
of the different habitats sampled, but this fact should not in
fluence the results of sediment chemical analysis and toxic
ity testing. 

The type of analyses conducted on each sample depended 
on the location of the station and the potential for contami
nation predicted from visual and odor observations during 
the qualitative survey. All of the Phase I surface sediment 
samples (except stations R( -3)a, S( -2)a, T( -l)a, and T2a) 
and seven of the Phase II samples (i.e., stations also sampled 
for both bioassays) were analyzed for the following standard 
site analytes: individual PAHs; chlorinated phenols; hexa
chlorobenzene; and arsenic, chromium, Cr6+ (Phase I only), 
copper, and zinc. Additional analytes at selected stations 
included pesticides, polychlorinated biphenyls, organonitro
gen compounds, volatile organic compounds, and PCDDs/ 
PCDFs [8]. Procedures for chemical analyses are described 
in the PTI reports [11,12] and Barrick eta!. (in preparation). 
All Phase I surface sediment samples and seven Phase II sa!II=.. 
pies (including the upstream re(erencc:_aE_e_~-~-a"!ple) were 
subjected to a 10-d stati~ bip_~~s_a)' foramphipod (Hyalella 

. aztec a) mortality [Hf: the Microtox® pore-water bioassay 
was performed on the 17 Phase II samples to refine the esti
·mate of the extent of sediment toxicity determined during
Phase I [14]. Pore-water samples;-.,.~~~ ~bt~ined by centrifug
ing the sediment samples at the laboratory. The end point 
used for the Microtox bioassay was decreased luminescence 
from the bacterium Photobacterium phosphoreum. 

Large-scale sucker (Catastomus macrocheilus) were col
lected in September 1991 from four areas near the site, one 
downstream location (near the surface sediment sampling 
transect TR6) and the upstream reference station near Wil
sonville, for analysis of liver histopathology and tissue con
taminant residues (separate samples). Fish were stunned using 
Mark 6® electroshocking equipment and were collected using 
a dip net aboard a sampling vessel. 

For histopathological analysis, 30 to 50 fish were collected 
from each station, for a total of 249 fish. Livers were re
moved in the field immediately after collection of the fish and 
were sectioned and fixed in formalin. Fish were inspected in 
the field for gross abnormalities or lesions. The livers were 
sent to the laboratory for slide preparation and histopatho
logical analysis (inspection for a variety of abnormalities, 
including benign and malignant tumors, altered cells, degen
erative conditions, and inflammation). Methods and results 
for tissue contaminant residue analysis will be reported else
where (Barrick et al., in preparation). 

The quality-assurance and quality-control procedures for 

chemical and bioassay sample analysis, data validation, 
and data processing are described in detail in the quality
assurance project plans (11,12). 

Data analysis 

A group of nine contaminants was selected from the stan
dard site analytes for further evaluation in the ecological risk 
assessment. These contaminants of potential concern wen~ 
selected based on detection frequency, elevation above ref
erence values, relative bioconcentration potential, and rela
tive persistence in the environment [8]. The contaminants 
considered in the risk assessment included PAHs, trichloro
. phenols, tetrachlorophenols, pentachloropheno!., PC.I2.Ps. 
PCDFs. arsenic, chromium, <!J!cLcopJle[,_ Of these, only 
PAHs and PCDDs/PCDFs are discussed in this report be
cause of their high potential for biological effects, high fre
quency of detection in sediments near the site, and clear 
relationship to sources at the site (8]. The other contaminants 
of potential concern (e.g., arsenic, chlorinated phenols) were 
considered to pose insignificant risk to river biota at this site. 

Chemical data for sediments are presented by habitat 
areas in the river. Habitat areas were derived from visual ob
servations of physical conditions and species occurrences, ba
thymetry, and data on grain-size composition and organic 
carbon content of sediments [8J. Names assigned to habitats 
based on occurrences of organisms (e.g., clam or fish/cray
fish habitat) were based on qualitative observations only. 
These designations indicate re!,!ltively high abundances of the 
respective species in a given area and do not imply exclusive 
occurrence of species in any area. 

Sediment data for each contaminant of potential concern 
were pooled across individual stations within each habitat 
area, and median and maximum values were determined. The 
term contaminant as used here refers to an individual chem
ical or a group of structurally and toxicologically related 
chemicals (e.g., PAHs, PCDDs). The total concentration of 
a group of related chemicals in sediments or tissue was de
termined by summing the concentrations of individual com
pounds (for low molecular weight PAHs [LPAHs] and high 
molecular weight PAHs [HPAHs]) or congeners (for PCDDs 
and PCDFs) in the respective group. Detection limits for un
detected compounds were included in the sums. For stations 
in relatively shallow water near the site, this procedure did 
not result in substantial overestimation of total concentra
tions for a chemical group because the data for most indi
vidual compounds were detected values. For stations in the 
main river channel and the upstream and downstream ref
erence sites, including undetected values in ~-Jmmations could 
represent a substantial overestimation. However, because 
concentrations at the latter sites are below those that poten
tially cause ecological effects, overestimation does not affect 
the conclusions of this study. The 2,3,7,8-TCDD toxicity 
equivalence concentrations (TECs) for fish were derived from 
data for individual PCDD and PCDF congeners using tox
icity equivalency factors (TEFs) for rainbow trout reported 
in Parrott et al. (15]. This approach is analogous to the 
2,3,7,8-TCDD toxicity equivalence calculations used for hu
man health risk assessment (16]. 

Results of sediment toxicity tests were compared with re-
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suits of tests on local reference area sedj[lle_D!s__(tr_:Ht.§Ccts_T3,_ 
T4, and T5) and with results from the upstream reference 
sediment station (Wilsonville), using the Wiicoxon rank su~ 
Jest. An analysis of variance was n-OtUsedtoco~pare the 

{

individual station mortality with control and reference area 
responses because of significant heterogeneity (p :s 0.05; 
Cochran's C test) in the variances of a large proportion of the 
test results, regardless of whether untransformed or arcsine
transformed data were used. 

The statistical significance of results for the Microtox test 
was not based on comparison with results from the upstream 
reference site (station NB 1 at Wilsonville) because of the sub
stantial decrease in luminescence observed in the test of ref
erence site sediments. Station H(-2)a was used as a reference 
site because, of the remaining Microtox stations, it was lo
cated in an area where chemical concentrations in sediments 
are relatively low and within reference area values. The rea
son for the significant (p :S 0.05) decrease in Microtox 
luminescence at station NBI relative to station H(-2)a (Ta
ble 5-19 of PTI1992 [8]) is unknown but potentially is a toxic 
response to contaminants in pore water or other chemical 
conditions at the station. However, chemical analyses of sed
iments from station NBl showed low concentrations of 
measured contaminants (Table 2-7 of PTI 1992 [8]). Alter
natively, the significant response in the Microtox test for sta
tion NBl could be associated with a sample handling error or 
an aberrant test response that would not be detected during 
routine quality-assurance checking of the data. Aside from 
this anomaly, the Microtox results near the site are consistent 
with a toxic response only at high chemical concentrations. 

Spearman rank correlation coefficients were calculated to 
evaluate the significance (p :S 0.05) of relationships between 
concentrations of selected contaminants in sediments and 
bioassay responses. The Spearman rank correlation coeffi-

1 Clam habitat 
2 Fish and crayfish habitat 
3 Nearshore shelf 
4 Beach 
5 Main channel 
6 Upstream reference area 
• Median concentration 
c Maximum concentration 

cient was used instead of a Pearson coefficient because of the 
small sample sizes for some of the data sets and because use 
of the Spearman coefficient does not require that the data 
exhibit a bivariate normal distribution. 

Original tables of chemical and biological data are avail
able in the PTI report [8]. 

RESULTS ANI> DISCUSSION 

Exposure assessment 

Exposure concentrations. The most frequently detected 
chemicals that also showed substantial elevations above ref
erence values were PAHs, PCDDs, and PCDFs. Figures 3 
and 4 present the median and maximum concentrations in 
sediments for these chemical groups by habitat type. Tables 
of raw data are available in the PTl report (8], which can be 
obtained from the Oregon Department of Environmental 
Quality (DEQ). 

The LPAHs and HPAHs show the widest distribution and 
greatest range of concentrations throughout sediments near 
the site (Fig. 3). The beach habitat area has the highest me
dian values for both LPAHs and HPAHs. The clam, shelf, 

_ and fish and crayfish habitat areas have relatively moderate 
levels of LPAH and HPAH contamination compared with 
the beach area. The main channel area has the lowest con
centrations of LPAHs and HPAHs, which are still approxi
mately 5 to 10 times higher than the respective concentrations 
in the upstream reference area sediments near Wilsonville. 

Sediments in the near-shore shelf and fish and crayfish 
habitat areas contain PCDDs/PCDFs with higher fish TECs, 
by approximately 2 orders of magnitude, than do the fish 
TECs found at the Wilsonville upstream reference area 
(Fig. 4). The mid-channel area of the Willamette River also 
had relatively low values far fish TECs compared to the near-

OC -r:nootarml aolrgiZ. eadnlc carbon .i')i:··<··.;··, 
~-...;;...;..;~~:J:·<;:z-, 

Fig. 3. LPAH and HPAH concentrations in surface sediment by habitat area. 
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Fig. 4. Toxicity equivalence concentrations (TECs) of PCDDs and PCDFs in surface sediment by habitat area. 

· site areas, although the mid-channel values were clearly ele
vated relative to upstream reference concentrations. 

Exposure scenarios. Exposure of crayfish, migratory fish 
(salmonids), and resident fish (large-scale sucker) to contam
inants in sediments near the McCormick & Baxter site is con
sidered here. The PTI report [8) describes exposure scenarios 
for other selected species, including other resident fish (north
ern squawfish), shorebirds, and small mammals. 

The crayfish P. leniuscu/us spends essentially its entire life 
in contact with bottom sediments. This species is continu
ously exposed to contaminated sediments, interstitial water, 
and the water column. Because the crayfish diet consists pri
marily of detritus, crayfish are exposed to contaminants ac
cumulated in other organisms. The high frequency of contact 
with sediments near the site, long exposure duration, multi
ple exposure pathways, and relatively high contaminant con
centrations in the crayfish habitat area (habitat type 2 in 
Fig. 3) indicate that substantial exposure of the crayfish to 
site-related contaminants is likely. Using chemoreceptors on 
the antennule and thoracic appendages, crayfish may sense 
high concentrations of some PAHs in sediments. Neverthe
less, occasional contact with underwater seeps could lead to 
acute toxic exposures. 

Salmonid species that are abundant in the lower Wil
lamette River include chinook salmon (Onchorhynchus 
tshawytscha), coho salmon (0. ki'sutch), and steelhead (0. 
mykiss) [9,10]. All of the salmonid species found in the Wil
lamette River are highly migratory. Because the site is not 
used by salmonids for spawning, there are only two points 
in their life history where salmon could be exposed to con
taminants. The first time an exposure could occur is during 
juvenile outmigration. During this time, the juvenile salmon 
would be feeding along shallow, near-shore areas and using 
near-shore habitats for protection. The period of time that 

the parr /smolts would be in the area of the site is likely to 
be relatively short; therefore, exposure is likely to be rela
tively low. Returning adults would also pass through the site; 
however, their only exposure would be via dermal contact 
with sediments and the water column because they are no lon
ger eating at this point in their life history. Most adult sal
monids would likely spend very little time on their migration 
at the site and would therefore have a very low relati_ve ex
posure. If adults were to remain temporarily in the section 
of the river near the McCormick & Baxter site, they would 
be exposed to contaminants in the main channel and near
shore areas for a longer period of time. This behavior would 
increase their exposure; however, their average long-term ex
posure would probably still be relatively low. Acute expo
sures to areas of high PAH contamination are likely to be 
minimal because of the potential for behavioral avoidance 
of high concentrations of aromatic hydrocarbons by fish 
[17,18]. 

The omnivorous large-scale sucker is exposed to contam
inants both through contact with bottom sediments and 
through its diet of detritus, algae, and small invertebrates. 
Because large-scale sucker forage on benthic organisms and 
detritus, this fish is frequently exposed to contaminants 
found in sediments at the site. As the size of the McCormick 
& Baxter site is small relative to the large-scale sucker's po
tential feeding range, both the frequency and the duration 
of exposure of individual fish to contaminants at the site are 
likely less than for crayfish. Nevertheless, the overall expo
sure of the large-scale sucker is expected to be moderate be
cause of its diet and method of feeding. The large-scale 
sucker is expected to have a higher potential for exposure to 
site-related contaminants than are other important fish spe
cies, such' as northern squawfish and salmon, that have larger 
home ranges and less association with sediments than does 
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the sucker. The potential for acute toxic exposures to PAHs 
in sedimo:nts may bt: low for lish speck-s in general because 
of behavioral avoidance of areas with extremely high con
centrations of aromatic hydrocarbons [17 ,IS). 

Tissue contamination. The PTI report [8) and Barrick et al. 
(in preparation) present the results of analyses of PCDDs/ 
PCDFs, semivolatile organic compounds, and site metals in 
edible muscle tissue of large-scale sucker and craylish col
lected no:ar the McCormick & Baxter site and from the up
Mream reference area at Wilsonville. These authors reported 
that concentrations of PAHs are slightly elevated in lish and 
craylish collected near the site in comparison to reference 
area concentrations. Because PAHs are normally metabo
lized quickly in fish, these concentrations may indicate some 
ongoing exposure of the fish to PAHs in water and sediments 
near the site. No statistical differences in PAH concentrations 
in fish were found among stations near the site. In general, 
the range of PCDD/PCDF concentrations observed in the 
present study is similar to that reported in the literature 
[19,20] for PCDDs/PCDFs in fish and crayfish in industri
alized portions of the Willamette River. Slight elevations of 
some PCDD/PCDF congener concentrations were found in 
fish and crayfish at one station near the site. 

Ecological effects assessment 

Hyalella azteca sediment bioassay results. Of the 48 sta
tions tested for toxicity to Hyalellc£j)had sediments that were _ 
·stgnificantly (/?. :5 0.05) toxic relative to local reference area _ 
·~ediments and@vere significantlD.P. :5 0.05) toxic relative_ .. 
to the Wilsonville refere~~E. sediments (Fig. 5). The highest 
mortalities were found in the area of the creosote dock, the 
adjacent shoreline upstream of the creosote dock, and near 
the railroad bridge. Organisms exposed to sediments from 

stations within approximately 250 ft of the creosote dock 
exhibited from 31 to IOOOJo mowtlity. Sediments from two 
stations downstream of the railroad bridge also exhibited sig
nilkant ( p :5 0.05) toxicity to Hyalel/a during the Phase I 
testing. The highest mortality observed in this area (770Jo) was 
associated with sediments from station L(-2)a. 

Of the six stations sampled during Phase II for toxicity 
testing with Hya!el/a, two (stations I lOb and L4f) were signif
icantly ( p :5 0.05) toxic relative to the Wilsonville sediments 
(Fig. 5). Both of these stations were within approximately 
150ft of the shore. (Significance of the amphipod bioassay 
response relative to local reference conditions was not deter
mined during Phase II because sediments from local up
stream reference transects were not analyzed.) 

For stations in areas with relatively low contamination 
(i.e., stations 13a, LIOa, and NBI in Phase I, and stations 
l(-2)b, KJOa, and NBI in Phase II), the results of Phase I 
and Phase II Hyalella bioassays were similar, with all stations 
exhibiting low mortality results. 

For stations in relatively contaminated areas (i.e., sta
tions IIOa, J7c, K5a, and L4b in Phase I, and stations llOb, 
J7c, K5a, and L4f in Phase II), the results of Phase II Hya
lella bioassays differed substantially from those of Phase I 
(Table 1). For example, among station pairs from Phase I 
and Phase II, only the paired stations L4b (Phase I) and L4f 
(Phase II) showed a similar result in the statistical tests for 
elevated mortality of amp hi pods (i.e., both showed signifi
cantly [p :5 0.05) elevated mortality). Differences in Hyalel/a 
results between Phase I and Phase II may be related to small
scale spatial heterogeneities in near-shore areas or to tempo
~ra(changes in sediment composition [8). 

- Microtox sediment bioassay results. Sediments from 8 of 
17 Phase II sampling stations elicited a significant (p :5 0.05) 
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Fig. 5. Hya!ella stations with significant (p :S 0.05) mortality. 
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Table I. Summary of Hyul!'lla a::tl!ca sediment bioassay results 

Percent mortality 

Station 
Phase I 

l(-3)a 
IIOa 
Ilia 
113a 
J(-2)a 
J(-2)c (0-2 em) 
J(-2)c (2-4 .:m) 
J6a 
J6b Replicate A 
J6b Replicate B 
J7a 
J7b 
J7c Replicate A 
J7c Replicate B 
J9b 
K(-2)a 
K(-3)a 
K4a 
K4b 
K5a 
K6a 
K9a 
L(-2)a 
L2a 
L2b 
L4a 
L4b 
L6b 
LSa 
L!Oa 
M(-l)a 
M(-3)a (0-2 em) 
M(-3)a (2-4 em) 
Mia 
M4a 
M5a 
M8a 
N(-3)b 
N(-5)b 
NBI 
Olla Replicate A 
Olla Replicate B 
Q4a 
R(-J)a 
S(-2)a 
T(-l)a 
T2a 
TRI 
TR2 
TRJ 
TR4 
TR5 
TR6 

Phase II 
l(-2)b 
!lOb 
J7c 
K5a 
KIOa 
L4f 
NBI 

Mean Range 

4.0 
0 
7.0 
2.0 
2.0 
3.0 
4.0 
0 

IOO"·b 
1oo•·b 

3.0 
1.0 

2J"·b 
6.o•·c 
0 
2.0 
4.0 

Jl"'b 
4.0 

78"·b 
4.0 
2.0 

71a,b 
0 
1.0 
1.8 

33"·b 
0 
0 
4.0 
2.0 
0 
9.o•·c 
1.0 
3.0 
0 
0 
1.7 
0 
1.0 
1.0 
4.2 
2.0 
0 
1.0 
0 
2.0 
4.0 
1.0 
2.0 
1.0 
3.0 
2.0 

2.0 
92" 
7.0 
9.0 
5.0 

871 

9.0 

0-10 
0 
0-25 
0-5.0 
0-10 
0-10 
0-15 
0 

100 
100 

0-5.0 
0-5.0 
5-70 
0-10 
0 
0-5.0 
0-15 

15-70 
0-15 

55-95 
0-15 
0-5.0 

65-95 
0 
0-5.0 
0-10 

10-90 
0 
0 
0-15 
0-10 
0 
0-25 
0-5.0 
0-15 
0 
0 
0-S.O 
0 
0-5.0 
0-S.O 
0-10 
0-S.O 
0 
0-5.0 
0 
0-10 
0-10 
0-5.0 
0-5.0 
0-5.0 
0-10 
0-5.0 

0-5.0 
75-100 

S.0-15 
5.0-10 
S.0-15 
70-95 

5.0-20 

"Mean mortality was significantly elevated above the mean mortality 
of pooled replicates from the four reference area transects (p s 
0.05). 

bMean mortality was significantly elevated above the mean mortality 
of amphipods exposed to the upstream reference (Wilsonville) sedi
ments (p s 0.05). 

cMean mortality was significantly elevated above the mean mortality 
of amphipods exposed to the upstream reference (Wilsonville) sedi
ments (p ::S 0.10). 

decrease in luminescence relative to sediments from station 
H ( -2)a (Fig. 6). The greatest effects (82 to 9611/o decrease in 
luminescence) at the McCormick & Baxter site were observed 
within 150ft of the creosote dock. All stations with signifi
cant effects were distributed within 300 ft of the shoreline. 

Concentration-response assessment. Mean percent mor
tality of amphjpods was sh:ni.llcantiy.J:orrelated (p :S 0~05; 
Spearman rank correlation_coefficienttwith several organic 
compoundsorg~ou"Ps:in~luding LPAHs, HPAHs, and ben
zofci~ (Fig~ 7): Threshold chemical concentrations for 
·amphipod mortaiity 2:25o/o (i.e., the approximate threshold 
for significant (p s 0.05) mortality relative to the response 
to Wilsonville reference sediments) were derived from logis
tic concentration-response relationships fit to the data for 
LPAHs, HPAHs, and benzo[a]pyrene (Fig. 7) These thres -
o s are as ollows: (a) LPAH t res o = 21 mg/g OC; 
(b) HPAH threshold= 12 mg/g OC; and (c) benzo[a]pyrene 
threshold = 0.32 

Logistic concentration-response curves for Hyalel/a were 
not derived for other chemicals because of small sample sizes 
(e.g., PCDDs and PCDFs) or nonsignificant correlation be
tween bioassay response and chemical concentration. For ex
ample,_ inspection of the data revealed a large degree of 
~catter in the concentration-response relationship or nons!g:_. 
nificant correlations between amphipod mortality_a~d_pen-. 
tachlorophenol, arsenic. c.hrominm, copper~-Zinc,-percent
fme-grained material, and total organic carbon in sediments. 
----eased on the chemical analysis of seven Phase II sam pies·· 

of surface sediment and Microtox bioassays of the corre
sponding pore-water samples, the mean percent decrease in 
Microtox bioluminescence WM negatively correlated (p s 
0.05; Spearman rank correlation coef JCICnt w1t chromium 
copper, and total organic carbon (Fig. 8). The reasons for 
these correlations are unknown. However I concentrations of 
chromium and copper increase upstream of the site, indicat
ing a source of metals other than the McCormick & Baxter 
site. A response of Microtox to site contaminants in sedi
ments would then result in a negative correlation between 
Microtox results and selected metals. Although Microtox re
sponse was apparently positively related to concentrations of 
LPAHs and HPAHs (Fig. 8), correlation coefficients were 
not significant (p > 0.05), possibly because of the small sam
ple size. Pastorok and Becker [21) found that Microtox bio
assay response is significantly (p s 0.01) correlated with 
LPAH and HPAH concentrations, based on pooled data for 
sediments from three contaminated areas of Puget Sound. 
In one of the dilution series (original sample from Eagle Har
bor in Puget Sound, Washington) where PAH contamination 
was associated with releases of creosote from a wood-treat
ment facility, both Microtox response and PAH concentra
tions were significantly (p s 0.05) related to the fraction of 
sample from the contaminated site. 

FISh histopathology. In general, the 249large-scale suckers 
that were examined appeared to be in good health based on 
the condition of their livers. The most commonly observed 
abnormal condition (found in 660Jo of the fish) was the pres
ence of mononuclear cell infiltrates, which indicates mild liver 
inflammation. However, there was no statistical difference 
between the prevalence of this mild inflammation in pooled 
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Fig. 6. Microtox® stations with significant (p s 0.05) decreases in luminescence. 

stations near the McCormick & Baxter site and its prevalence 
at the reference area (Wilsonviiie). There was no evidence of 
serious lesions (i.e., neoplasia or megalocytic hepatosis) in 
any of the fish livers examined. Only one sample near the 
site had a lesion that resembled an eosinophilic nodule, a pos
sible preneoplastic condition, but the analysis was not con
clusive. Mild liver abnormalities that were noted include 
mononuclear cell infiltration, focal necrosis in hepatocytes, 
serosal inflammation, parasite-associated inflammation, 
nonuniform vacuolation of hepatocytes, and fat infiltration. 

Risk characterization 

Benthic invertebrates. The Hyalella and Microtox bioas
say results indicate that a substantial area of river sediments 
is likely toxic to sedentary benthic invertebrates and bacte
rial flora. Nevertheless, the area of significant' toxicity is con
fined to an area within approximately 300 ft of the shoreline, 
and the highly toxic area is confined to an area within ap
proximately 200 ft of the creosote dock (see Figs. 5 and 6). 
Cursory field observations indicate that crayfish may occa
sionally become oiled, resulting in abnormal behavior or 
mortality. Benthic macroinvertebrates other than crayfish 
have limited mobility and would have a high potential for 
acute toxic exposures to PAHs in areas near underwater seeps. 

FISh. The data on liver histopathology of large-scale sucker 
collected during the remedial investigation and available his
topathological data on carp collected at river mile 7 as part 
of an ongoing study by Curtis [22] suggest that risk to fish 
populations attributable to chronic toxicity from contami
nation at the site is low (see PTl report [8) for details). There 
was no evidence of severe lesions (i.e., neoplasia or megalo
cytic hepatosis) in any of the fish livers examined in this study. 
Other biological effects in large-scale sucker and in other spe
cies were not measured. Although liver histopathology is a 
sensitive indicator of biological effects, the observation of 

no significant pathological effects does not necessarily pre
clude all other adverse effects. 

The PAH contamination of sediments has been shown to 
be correlated with histopathological abnormalities at anum
ber of sites [23,24]. At the McCormick & Baxter site, the rel
atively small area of sediments with high concentrations of 
PAHs relative to the expected size of the home ranges of 
large-scale sucker may account for the lack of site-specific 
histopathological effects. 

Comparisons of contaminant concentrations with sedi
ment-quality criteria. Concentrations of three PAH com
pounds-acenaphthene, phenanthrene, and fluoranthene-in 
surface sediments were compared with preliminary draft U.S. 
Environmental Protection Agency (EPA) national sediment
quality criteria (mean criteria of 140, 120, and 1,020 mg/kg 
OC, respectively; lower 95% confidence limits of 64, 56, and 
470 mg/kg OC, respectively). Figure 9 shows the distribution 
of stations that exceeded the criteria for one or more_of the_ 
three PAl-! .I:.~!!IP~!J_n~s. Thirty-one of the 50 stations where 
PAHs were analyzed in samples of surface sediments showed 
concentrations above the sediment-quality criteria. At II sta
tions, the mean sediment=QUalitY-CiiU;ria for all three PAH 
com~ounds were exceeded. These 11 stations included all of 
tfie8 -;t-~ti~~-wh~r;~ig~ifi~;rt (/]·:;-o-.o5i Hy;Jeli~~rn_O_nal- · 
ity was observed in sediment bioassays (Table 1). The spa
tial patternsorPA.H concentrations above-the criteria were 
similar among the three PAH compounds [8). Among sta
tions where sediment criteria were exceeded, 10 stations 
showed noncompliance with only the lower 950Jo confidence 
limit of the mean sediment-quality criteria for only one of 
the PAH compounds (usually phenanthrene). 

Results of the above comparison of PAH concentrations 
with preliminary draft EPA sediment-quality criteria suggest 
that benthic organisms within much of the McCormick & 
Baxter site may be exposed to contaminant levels that could 
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Fig. 7. Relationship between mean percent mortality in the Hyale/la 
bioassay and P AH concentrations in sediments. 

cause adverse effects. Nevertheless, site-specific conditions 
may limit bioavailability and toxicity of chemicals so that 
noncompliance with generic sediment-quality criteria does 
not accurately predict ecological hazard (see Uncertainty 
Analysis section below). Results of the Hyalella sediment bio
assays indicate that at least moderately sensitive species in 

direct contact with sediments may not experience acute lethal 
effects over much of the study area. 

Uncertainty analysis. Limilcd data on ecological receptors 
(especially abundances of benthic invertebrates) at the site 
and usc of bioassay data to infer responses of organisms in 
situ are the primary sources of uncertainties in this risk as
sessment. Results of sediment bioassays conducted using 
Hya/ella provide an assessment of the relative toxicity of geo
graphically distinct areas in the aquatic system. The Hyale/la 
bioassay was selected because it is a well-developed bioassay 
[13,25], and the amphipod Hyalel/a is intimately associated 
with sediments. The Hyalella test is known to have a moder
ate to high sensitivity relative to a variety of other freshwater 
sediment bioassays, based on comparison tes~~sond_E_~ted_ 
with Great Lakes sediments contruninatecl.by_a_yaf.i.~_ty_oL 
'toxJc chemicals, including PAHs [26,271. Because Hyalella 
may not be the most sensitive indicator of the toxicity of the 
contaminants of concern, the bioassay results should not be 
interpreted as the worst-case toxicological response. 

The Microtox pore-water test was chosen to supplement 
the Hyalella bioassay because (a) it is a good indicator of sub
lethal effects of contaminants, providing an environmentally 
protective estimate of the areal extent of contaminated sed
iments, and (b) it is relatively economical. Although there
lationship of toxicity measured in the Microtox test to effects 
on species found in the lower Willamette River is unknown, 
strong correlations between Microtox results and those of 
freshwater bioassays using invertebrates or fish species have 
been demonstrated in laboratory tests with individual chem
icals, mixtures of chemicals, and complex effluents [28-30]. 
Finally, the response of individual species to sediment con
taminants does not provide a direct measure of the response 
at the population, community, or ecosystem level. In com
bination, however, the Hyalella and Microtox tests provide 
a sensitive indicator of organism responses to contaminated 
sediments. 

Uncertainties associated with the fish histopathology data 
include (a) the lack of direct information for species such as 
sculpin that are less mobile than the large-scale sucker used 
for the remedial investigation, (b) the limited value of his
topathological data for assessing short-term effects, and (c) 
the general lack of knowledge about the relationship between 
histopathological effects and population responses of fishes. 
However, the complete absence of serious lesions in livers of 
large-scale sucker at all sampling stations and the lack of dif
ferences between stations near the site and the reference sta
tion minimize concern about these uncertainties. 

The combination of sediment chemistry, two sediment 
bioassays (Hya/ella and Microtox), bioaccumulation by fish 
and crayfish, and fish liver histopathology represents a rel
atively powerful approach for ecological assessment of con
taminated sediments. Uncertainties in the results relate 
primarily to extrapolations among species and extrapolations 
from organism-level effects to population- or community
level effects. The most important uncertainties are related to 
the extrapolation of laboratory bioassay responses to the 
population or community responses of benthic macroinver
rebrares in the river. 
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Surveys of benthic macroinvertebrate assemblages and 
fish were not conducted as part of our study because of the 
need for rapid results within the regulatory program and the 
high cost of such analyses. Moreover, population- and com
munity-level assessments in riverine environments present 
special challenges, such as the migratory behavior of some 
fish species and the difficulty of defining reference area con
ditions for supraorganism end points. Nevertheless, benthic 
macroinvertebrate studies have proven particularly valuable 
as part of a Sediment Quality Triad approach for assessment 
of sediment contamination in some rivers [5). 

Uncertainties associated with the use of the proposed EPA 
sediment-quality criteria for several PAH compounds include 
errors in partitioning coefficients or ambient water-quality 
criteria used to calculate the sediment criteria, the influence 
of site-specific factors such as sediment matrix effects that 
may decrease the bioavailability of a chemical, and the lack 
of criteria for many contaminants of concern at the McCor
mick & Baxter site. The assumption of chemical equilibrium 
is potentially a major limitation of the approach used to cal
culate the EPA preliminary draft sediment-quality criteria, 
particularly with respect to a three-phase system (sediment, 
interstitial water, and creosote) such as likely occurs at this 
site. As with the ambient water-quality criteria upon which 
they are based, the sediment-quality criteria do not account 
for additive, antagonistic, or synergistic interactions among 
chemicals. 

CONCLUSIONS 

The results for the Hyalella and Microtox bioassays in
dicate a toxic response to sediment contamination in specific 
locations near the site and suggest a potential for adverse ef
fects on sedentary benthic species in these locations. The area 
of significant (p s 0.05) toxicity in the bioassays is confined 
to an area within approximately 300ft of the shoreline, and 
the highly toxic area (i.e., possible acute lethal effects) is con
fined to an area within approximately 200 ft of the creosote 
dock. The data on liver histopathology of large-scale sucker 
collected as part of the remedial investigation and available 
histopathological data on carp collected at river mile 7 as part 
of a separate study [22) suggest that risk to fish populations 
attributable to chronic toxicity from contamination at the site 
is low. Although effects other than liver histopathological 
conditions were not assessed in fish, liver histopathology 
should be a relatively sensitive indicator of chronic toxicity. 
Acute toxicity to fish is unlikely because of the short-term 
nature of peak contamination events in the water column 
(e.g., from creosote seeps) and the possible avoidance by fish 
of sediments highly contaminated with PAHs. 

There is no evidence of adverse biological effects through
out most of the main channel of the river. Evaluation of tis
sue contaminant data for crayfish and large-scale sucker and 
comparisons of sediment chemistry data for three PAH com
pounds (acenaphthene, phenanthrene, and fluoranthene) 
with available sediment-quality criteria proposed by the U.S. 
Environmental Protection Agency support this conclusion [8). 

Despite some uncertainties associated with the individual 
assessment techniques, the combination of sediment chem
istry, two sediment bioassays, bioaccumulation by fish and 

craylish, and lish liver histopathology represents a potentially 
valuable indicator of adverse ecological effects associated 
with creosote contamination. Direct assessment of benthic 
macroinvertcbratc assemblages would likely have proved use
ful in reducing uncertainty. In the absence of population- and 
community-level data for benthic macroinvertebrates and 
fishes, the information on fish liver histopathology provided 
a sensitive indicator of potential effects on indigenous organ
isms. Chapman ct al. (5} also suggested fi.d1 histop~thologi
cal indicators as a particularly useful alternative to benthic 
community structure as one element of the Triad approach 
to assess sediment contamination and biological effects. The 
two types of indicators should not be viewed as entirely mu
tually substitutable, however. Although the benthic commu
nity structure data provide a direct indication of population 
and community effects at a line scale of resolution, fish spe
cies are typically of more direct relevance to humans. On the 
other hand, fish pathology studies provide a direct indica
tion of effects in typically more relevant species, but extrap
olation of any observed histopathological changes to adverse 
effects on populations and communities is extremely uncer
tain at present. 

At each site, the selection of a particular combination of 
measurement end points depends on the nature of the stres
sor and its potential effects. As integrative assessments [5) 
of sediment contamination and toxicity continue to use var
ious combinations of indicators, ecological risk assessment 
approaches should be evaluated and refined to provide the 
reliable results that are relevant to environmental managers. 
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Abstr:~ct-A multispecies terrestrial test system was used to assess the environmental effectiveness of composting for bioremediation 
of explosives-contaminated soils. The assessment involved comparing biological responses, from the individual to the community 
level.' in remediated .and refere~ce composts. A 6-month gr~enhouse study incorpor~ted two soil invertebrate species, three plant 
spectes and an assoctated symbtont, and the naturally occumng complement of soli mtcroorganisms. Measured parameters included 
growth and reproduction of earthworms and isopods; soil mite diversity; soil lipid class composition as an indicator of soil microbial 
community structure; plant growth, photosynthesis, and reproduction; and root nodulation and symbiotic N, fixation. Additional 
short-term toxicity tests of seed germination and earthworm survival were performed to supplement the mesocosm data. Compost 
prepared from the explosives-contaminated soil inhibited several aspects of plant growth and physiology, but few adverse effects 
on soil invertebrates were detected. An initial lag in earthworm and isopod reproduction occurred in the reference compost, reflecting 
some inherent compost differences not associated with contamination, and highlighting the importance and the difficulty of finding 
appropriate reference soils for assessing hazardous waste sites or remediation technologies. Nonetheless, the results from this study 
suggested some nonlethal effects from the contaminated-soil compost, primarily to plants. The mesocosm methodology used in this 
study can bridge the gap between traditional short-term toxicity testing and longer term field assessments, and provide information 
on ecological effects by explicitly including measurements of multiple species across several levels of ecological organization. 

Keywords-Soil toxicity testing 
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Explosives bioremediation 

INTRODUCTION 

Composting has been investigated by the U.S. Army as an 
alternative to incineration for the purpose of treating explo
sives-contaminated soils and sediments at several sites in the 
United States [references in 1). In the composting process, 
contaminated sediments are mixed with organic materials and 
formed into long narrow mounds (windrows) that are turned 
periodically by machine. In such a system, a 40-d composting 
period reduced the concentrations of explosives in composts 
by >98% and in aqueous Ieachates from the composts by 
>97% [I]. These studies have also shown that as composting 
proceeds, toxicity of aqueous leachates and mutagenicity of 
organic solvent extracts tend to decline [1). However, because 
the metabolites observed during composting did not fully ac
count for the decline in concentration of 2,4,6-trinitrotoluene 
(TNT), and because TNT may accumulate in soils in a chem
ically bound fraction (1,2), the long-term suitability of this 
type of compost for land application could not be predicted. 

Toxicity tests currently available for terrestrial systems tend 
to focus on short-term assessments of either acute toxicity or 
effects on sensitive life stages, for example, the 1:4-d earth
worm toxicity test, or the test of germination and early growth 
of plant seedlings [3]. These tests are economical, but because 
they are limited in terms of exposure time and taxonomic 
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breadth, may not be able to detect more subtle effects that 
develop only at the population or community levels, occur to 
different degrees in different species, or disrupt interactions 
between species. 

In this study we used soil mesocosm systems containing a 
range of terrestrial taxa to assess the suitability of two com
posts to sustain biological activity over the longer term. The 
two composts assessed were generated as part of a field-scale 
demonstration of composting technology for explosives bio
remediation [I and references therein]. One compost was pro
duced using an explosives-contaminated sediment; the refer
ence was prepared from uncontaminated soil. The responses 
of the organisms, including plants, invertebrates, and existing 
soil microbial communities (assessed via lipid class analysis), 
were followed in the mesocosms over a 6-month period to 
establish a chain of evidence linking acute toxicologic activity 
with ecologically relevant chronic effects at higher levels of 
organization, including populations and communities of soil 
organisms, and plant-microbe symbiotic relationships. Results 
were compared with those from more traditional laboratory
scale testing conducted in growth chambers. 

MATERIALS AND METHODS 

Composts 

The composts tested in this study were prepared at the 
Umatilla Army Depot Activity (UMDA) at Hermiston, Ore
gon, USA. by Roy F. Weston (West Chester. PA, USA) as part 

II 
.I 

I' 
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of a larger field-scale composting experiment comparing tech
niques of windrow composting [I]. The contaminated compost 
(CWR-8) was prepared by mixing 30% (v/v) contaminated 
soil and sediment from :1 dry explosives washout lagoon, with 
70'7c (v/v) organic amendment (cow and chicken manure, saw
dust. alfalfa. and potato waste) to promote microbial growth 
and metabolic activity during composting [I]. At the beginning 
of the composting period (day 1). concentrations of TNT, hex
ahydro-1,3,5-trinitro-1,3.5-triazine (RDX). and octahydro-
1.3.5.7-tetranitro-1.3,5,7-tetrazocine (HMX) in the contami
nated compost were 2.326 mg/kg, 884 mglkg, and 266 mglkg, 
respectively (dry weight basis) [I]. 

To provide a comparable reference material for the effects 
testing, a reference compost (UWR-5) was prepared along with 
the contaminated-sediment compost. using the same organic 
amendments. but using 30% (v/v) uncontaminated soil from 
an adjoining area and of the same soil type as that underlying 
the lagoon [I]. Both composts were characterized in terms of 
the concentration of explosives and explosives metabolites 
over the 40-d composting period [I]. Data on the mutagenicity 
and aquatic toxicity (to Ceriodaphnia dubia) of compost 
Jeachates and extracts were also reported [I]. At the end of 
the composting period, measurable (extractable) concentra
tions of TNT. RDX. and HMX in the contaminated compost 
had declined to 2.84, <2.9, and 3.91 mglkg dry weight of 
compost, respectively. No explosives or explosives metabolites 
were detected in the reference compost [1]. After the com
posting study ended, the material was stored in Oregon for 
approximately 6 months before being shipped to testing fa
cilities at Oak Ridge National Laboratory, Oak Ridge, Ten
nessee, USA. All data presented here refer to the final com
posts, as received. 

Chemical analyses 

Three replicate subsamples of each of the two composts 
were tested for differences in pH, total Kjeldahl N, total or
ganic matter (by combustion), soil-available plant nutrients (in 
a saturated media extract test), cation exchange capacity, and 
total metal concentrations (by inductively coupled plasma 
spectrometry and atomic absorption for As, Se, and Hg). Or
ganic carbon concentrations used to calculate C to N ratios 
were approximated by dividing total organic matter concen
trations by two [4]. Five replicate samples were tested for 
water-holding capacity, and on day 82 of the experiment, five 
replicate samples of mesocosm leachate were analyzed for pH. 

Mesocosm description and experimental design 

The main study used 30 mesocosms. each consisting of a 
galvanized steel container with a vinyl liner and central drain, 
containing about I 00 L of compost. The mesocosms were 
maintained in a greenhouse under natural light. supplemented 
with ·WO-W sodium vapor lamps to assure a standard 15-h 
light period. Mcsocosms were watered to drip point as needed 
(every 2-3 d) with dechlorinated water. The leachatcs were 
collected and returned to the mesocosms at the next watering 
to avoid potential losses of contaminants by leaching. Half of 
the mesocosm pots contained contaminated compost (i.e .. com
post prepared from contaminated sediments. CWR-8). and half 
contained the reference compost (UWR-5). 

Each mesocosm was planted with three species of plants 
chosen to represent a range of taxa and carbon allocation pat
terns. The species used were lettuce (Lacwca sativa, cv. But
tercrunch). radish (Raphanus sativus, cv. Cherry Belle). and 
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soybean (Glvcine max cv. Essex). Lettuce is commonly used 
in short-ten~ toxicity tests (3] and allocates most of its carbon 
to the leaf. Radish allocates more carbon to the root, in direct 
contact .with the soil: soybean is a species for which seed 
production is an important carbon sink and biological endpoint. 
Soybean also has an extensive fine root system capable of 
exploiting the full soil volume of the mesocosm. The soybean 
seeds were inoculated with Bradyrlzi:.obium japonicum bac
teria (Urbana Laboratories, St. Joseph. MO. USA) prior to 
planting to allow testing of the sensitivity of symbiotic nitro
gen-fixing associations in root nodules. We also added 25 
earthworms (Eiseniafoetida Savigny), obtained from cultures 
maintained in the laboratory, and 25 isopods (pillbugs. Ar
medillidium vulgare, Carolina Biological Supply, Burlington, 
NC, USA) to each mesocosm at the time of planting. Survival, 
growth, and reproduction were endpoints of interest for all 
species. 

Three harvests of 10 mesocosms each (five replicates per 
treatment) were conducted 1 month (H-1 ), 2 months (H-2), 
and 6 months (H-3) after planting. except for lettuce and radish 
seedlings; for these two species H-3 was set at 3 months, when 
the plants had reached maturity. Because these two species 
were planted at the perimeter of the mesocosms, the rest of 
the system remained intact. 

Plant methods 

Mesocosm. Germination rates for soybean and radish in the 
mesocosms were obtained by planting four seeds at each of 
four locations in each mesocosm and counting the number that 
had germinated by day 7. The plants were then thinned to a 
single seedling at each location. Lettuce germination in the 
mesocosms was not quantified, but seedlings were thinned as 
for radish and soybean. Plant growth and carbon allocation in 
the mesocosms were assessed for each species by determining 
aboveground and below-ground dry mass of each plant part 
at each harvest. Photosynthesis of soybean leaves was mea
sured between harvests, at 6 weeks and at 4 months, with a 
portable closed-loop photosynthesis system (model Ll-6200, 
LI-COR, Lincoln, NE, USA). Two leaf measurements were 
taken from each mesocosm at 6 weeks, when 20 mesocosms 
remained, and four measurements each were taken at 4 months 
when only 10 mesocosms remained unharvested. Photosyn
thetic pigment concentrations (chlorophylls a and b, and total 
carotenoids) were measured in ethanol extracts [5) of the same 
leaves (6 weeks only). 

Nitrogenase activity (nitrogen fixation potential) was as
sayed in detached soybean root systems at H-2 and H-3. using 
standard acetylene reduction methods [6). At H-2. all four soy 
root systems from a mcsocosm were assayed together in a 
single incubation flask, but at H-3. plants were much larger 
and only one root system per mesocosm was assayed. Dry 
mass of the nodules assayed was determined by separating 
nodules from roots after the assay. 

Laboratory. Supplemental 5-d tests of seed germination 
and early growth of lettuce. and germination tests of three 
other species, were conducted to compare with results in the 
mcsocosm study, and to provide more detailed information on 
sensitive life stages. Tests were conducted in three replicate 
petri dishes containing compost, sand, or a 50:50 (w/w) mix
ture of compost and sand, maintained in growth chambers. 
with 40 seeds per replicate. Test procedures were modified 
from the United States Environmental Protection Agency (U.S. 
EPA) protocols for short-term toxicity screening of hazardous 
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waste sites [3], and included assessment of early root and shoot 
growth in lettuce seedlings growing directly in the compost 
and/or sand. Moisture content in all laboratory screening tests 
was adjusted according to U.S. EPA protocols [3]. The ger
mination portion of the test was repeated with seeds of cabbage 
CBrassica oleracea. cv. Earliana), clover (Trifolium repens), 
and Arabidopsis tlzaliana, but only with petri dishes of pure 
compost and pure sand. Germination of these species was as
sessed at 7 d (cabbage and clover) or at 10 d (Arabidopsis). 

/m•ertebrate methods 

At the start of the test, 25 adult earthworms were added to 
each mesocosm. Initial fresh masses for each group of 25 
worms were not different, as determined by a one-way analysis 
of variance. The earthworms were not given additional food 
during the test. Twenty-five adult isopods of similar size (not 
weighed) were also added to each mesocosm. A shallow clay 
saucer (I 0 em diameter) was placed on the surface of the 
compost in each mesocosm to provide shelter for the isopods. 

At each harvest, after plants had been removed, the soil in 
each mesocosm was hand sorted to recover earthworms and 
isopods. The earthworms in each mesocosm were counted, 
rinsed in distilled water, dried at 1 00°C for 48 h, and weighed 
as a group to obtain total dry mass per mesocosm. Isopods 
were counted but not weighed. 

Additional 56-d tests of earthworm toxicity, growth, and 
reproduction were performed in growth chambers with these 
composts for comparison. Details of those supplemental tests 
are reported elsewhere [7]. 

Soil microarthropods (mites and insects) in each mesocosm 
were evaluated taxonomically for community- and trophic
level changes as the study progressed. One-liter samples of 
each compost type were taken for this assessment at time zero, 
and one-liter samples were taken by coring into the soil of 
each mesocosm harvested. Soil microarthropods were extract
ed and counted; abundant taxa were classified by genus (and 
species where possible), and by trophic level, by the Ohio 
State University Acarology Laboratory (Columbus, OH, 
USA). 

Extraction and analysis of lipids for microbial community 
characterization 

Lipid analyses were performed on two 25-g samples taken 
from each compost at time zero, and on five additional samples 
per compost type at each of the three harvests (one per me
socosm harvested). The lipids were extracted from the compost 
samples immediately or after storage for a few days at -20°C. 
Lipids were extracted with chloroform-methanol-water in the 
proportions I :2:0.8 (v/v), following the classic method of 
Bligh and Dyer [8]. An Iatroscan analyzer (latron Laboratories, 
Tokyo, Japan) equipped with a flame-ionization detector (thin
layer chromatography-flame ionization detection [TLC-FID]) 
was used for the analyses of the lipid classes, following the 
general procedure described by Ackman [9] and Napolitano 
and Ackman [I 0]. Lipid classes were separated by a pr_ocedurc 
involving multiple developments with three solvent systems 
of increasing polarity, followed by partial scans. Several sol
vent systems were employed: first, hexane-ethyl ether-acetic 
acid (80:20:0.1, v/v); second, 100% acetone; third, chloro
form-methanol-water (50:20:3, v/v). The third development 
was followed by a full scan of the rods. Lipid classes were 
also identified by monodimensional thin-layer chromatogra-
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phy; bands were sprayed with rhodamine and visualized under 
ultraviolet light. 

Statistical analyses . 

In all cases mesocosm data were reduced to a single value 
per mesocosm (e.g .• total earthworm mass in the mesocosm, 
or mean lettuce biomass in the mesocosm), and analyzed with 
the mesocosm as the experimental unit, with 11 = 5 at each 
harvest. Differences between biological responses to the two 
compost types were evaluated with t tests at each harvest, 
comparing whole-mesocosm results. Means and standard de
viations are presented for the five samples (mcsocosms) of 
each compost type at each harvest. 

RESULTS 

Compost chemistry 

Both composts were high in organic matter, nitrogen, and 
other plant nutrients, compared with agricultural soils, and 
with respect to requirements for plant growth. We found no 
significant differences between the composts in extractable 
nutrient concentrations (Table 1). Total Kjeldahl N was higher 
in the contaminated compost than in the reference (0.48% vs 
0.30% ), but C to N ratios were similar and high (13 for the 
contaminated compost and 16 for the reference) (Table 1 ). Few 
differences in the concentrations of potentially toxic metals 
were found (Table 1 ), although extractable AI was higher in 
the reference compost (6.3 vs 3 mg/kg in the contaminated 
compost). Concentrations of total Cr. Cd, Ni, and Mo were 
higher in the composts than in average soils in the United 
States [11], but this was true for both composts. Values for 
Cr, although high, were particularly variable in compost sam
ples, ranging from 46 to 224 mg/kg and 37 to 162 mg/kg in 
contaminated and reference composts, respectively; Ni con- · 
centrations were almost as variable. In addition, the composts 
had relatively high pH values, and high organic matter contents 
(Table 1), two characteristics that could potentially reduce 
availability and phytotoxicity of the metals [11,12]. The pH 
values were similar in the two composts, and within the op
timum range of pH 5 to 8 for E.foetida [3]. The contaminated 
compost had a higher water-holding capacity (Table 1) and 
appeared to have a lower sand content. The differences noted 
in compost chemistry and texture were generally small, and 
may have resulted from differences between the lagoon sed
iments and the uncontaminated soil used to prepare the ref
erence compost, or possibly from differences introduced in the 
composting process. The leachates from the mesocosms were 
also analyzed for pH after 82 d (after equilibration and repeated 
recycling of leachate through the mesocosms). Mean leachate 
pH was 8.5 in both sets of mesocosms. 

Seed germinatio11 and early growth 

Soybean and radish seed germination in all 30 mesocosms 
was high and did not differ between composts. Mean germi
nation rates were 94% for soybean in both composts, and 95 
and 96% in radish for contaminated and uncontaminated com
posts. Lettuce germination was not assessed in the mesocosms, 
but in the short-term tests, lettuce germination was 24% lower 
in contaminated compost than in reference compost. Lettuce 
germination was reduced even in the uncontaminated reference 
compost (-25%) relative to germination in sand, and was 
intermediate in a 50:50 (v/v) mixture of compost and sand. 
Conversely,lcttuce root length at 5 d was greater in all compost 
and compost-sand mixtures than in sand alone, but roots in 
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Table I. Comparison of chemistry for contaminated-soil (CWR-8) and reference (UWR-5) composts. 
Mean :: SO :1nd level of significance. p (n = 3 for all parameters other th:~n water-holding cap:~city 

and leachate pH, for which n = 5) 

Parameter 

Total nitrogen(%) 
Organic matter(%) (by comhustion) 
C toN Ratio 
pH 
N (mg/kg)• 
P (mg/kg)• 
K (mg/kg)• 
Ca (mg/kg)' 
Mg (mg/kg)• 
Fe (mg/kg)• 
Mn (mglkg)• 
Zn (mg/kg)• 
Cu (mg/kg)• 
B (mg/kg)' 
S (mg/kg)• 
Na (mg/kg)• 
AI (mgfkg)• 
Se (mg/kg) 
As (mg/kg) 
Ba (mg/kg) 
Cd (mglkg) 
Cr (mglkg) 
Pb (mg/kg) 
Hg (j.i.g/kg) 
Mo (mg/kg) 
Ni (mg/kg) 
Soluble salts (mmhos/cm)• 
Cation exch:~nge capacity (meq/1 00 g) 
Water holding capacity (ml/g) 
Leachate pH 

• Saturated media extract. 

the contaminated compost were 24 to 35% shorter than roots 
in the same concentration of reference compost. Lettuce shoot 
length was also greater in both composts than in sand, but was 
similar in the two composts (15 and 17 mm in contaminated 
and reference composts versus 9 mm in sand alone). 

Germination of the other three species ranged from no effect 
of compost type (cabbage) to 98% reduction (A. thaliana). 
Clover germination was 52% lower in the contaminated com
post than in the uncontaminated compost. Germination of these 
three species was not reduced in the reference compost com
pared to their germination in sand. 

Photosynthesis and leaf pigments in soybean 

After 6 weeks, leaves of the soybean plants growing in 
mesocosms of contaminated-soil compost were visibly chlo
rotic, whereas leaves in the reference compost appeared nor
mal. This was confirmed by measurement of photosynthetic 
pigments in the leaves: concentrations of chlorophylls a and 
b and accessory pigments were 58 to 65% lower in leaves of 
soybean plants growing in ihe contaminated compost (p < 
0.01). 

Reductions in photosynthesis accompanied the reduced 
chlorophyll concentrations at 6 weeks, when photosynthesis 
was 29% lower in soybeans growing in the contaminated com
post (p = 0.03). Aftcr4 months, however, the relative reduction 
in photosynthesis had decreased (-14%, not significant, p > 
0.2). 

Plant growth 

Plant biomass in the contaminated-compost mesocosms was 
lower, in many cases, than in the reference mcsocosms (Fig. 

CWR-8 UWR-5 p Value 

0.48 = 0.03 0.30 = 0.05 <{).{)1 

12.4 = 2.7 9.6 = 0.1 0.22 
13.0 = 2.9 16.1 = 2.3 0.22 
7.7 = 0.1 7.5 = 0.2 0.10 
397 = 207 274 = 149 0.45 
7.7 = 1.5 7.7 = 1.5 I 

1.427 = 125 1,094 = 184 0.06 
115 = 30 204 =58 0.08 
93 = 24 92 = 28 0.94 

4.8 = 1.6 9.1 = 2.5 0.07 
0.21 = 0.08 0.54 = 0.28 0.13 
0.13 = 0.02 0.44 = 0.43 0.34 
0.13 = 0.02 0.25 = 0.12 0.18 
0.57 = 0.14 0.54 = 0.04 0.79 

68 = 29 69 = 17 0.96 
235 = 45 210 = 44 0.53 

3:!:1 6 = 2 0.03 
0.04 = 0.03 0.02:!: 0.02 0.50 

1.4 = 0 1.5 = 0.1 0.37 
77.7:!: 2.0 87.5 = 7.8 0.10 
5.84 = 0.38 6.60:!: 0.38 0.07 

147.1 = 91.2 119.7 = 71.5 0.70 
21:!: I 23 :t 2 0.28 
27 :t 21 17 :t 6 0.47 

6.41 = 0.68 7.54:!: 0.97 0.17 
72.8 :t 40.8 89.2 :t 43.9 0.66 
6.61 :t 1.44 6.26::!: 1.67 0.79 

13.04 = 2.35 9.92::!: 3.14 0.23 
1.19 = 0.09 0.88 :!: O.Q7 <0.01 
8.5 :t 0.1 8.6::!: 0.2 0.76 

1 ), but the reductions were statistically significant only for 
soybean. At H-1, no significant differences occurred in bio
mass, but total soybean biomass was reduced by 15%, resulting 
from a 17% reduction in aboveground growth. By H-2, bio
mass of aboveground components (stem and leaf) in soybean 
was reduced by 46 to 56% (p < 0.01), resulting in a 43% 
reduction in total soybean biomass, although root biomass was 
not significantly reduced. By H-3, reduction in total soybean 
biomass in the contaminated compost was only 19%. The re
ductions in mean biomass of specific soybean components at 
H-3 ranged from 12 to 30% in the contaminated mesocosms, 
but were not statistically significant. Reproduction in soybean 
at H-3 was most strongly affected; the 30% reduction in seed 
biomass reflected a 38% reduction in mean mass per seed (p 

= 0.03). The number of seeds per plant was not affected. 

Root nodulation and nitrogenase activity 

Soybean root nodule formation, activity, and senescence 
appeared to follow a normal time course in both composts. 
Few nodules were present at H-1, and number and mass of 
nodules increased with time. Nitrogenase activity was high at 
H-2 (in the middle of the plant's life cycle), and decreased 
substantially at seed set in both groups of plants. However, 
major differences existed in number, size, and activity of the 
root nodules in the two composts. Although soybean root bio
mass was not significantly lower in the contaminated compost, 
the mass of symbiotic nitrogen-fixing nodules was strongly 
reduced (84% lower), both at H-2 and H-3 (p = 0.01 and 0.09 
respectively, Tab!e 2). At H-3, all four soybean plants lacked 
nodules in one of the five contaminated-compost mesocosms 
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Fig. 1. Dry mass of plams (g/plam) at each of three harvests. Error 
bars are stand:.rd error of the mean of the five mesocosms of each 
compost type at e:.ch harvest. R designates plants in the reference 
compost (UWR-5): C designates plants in the contaminated-soil com
post (CWR-8). Mass of roots and aboveground vegetative and repro
ductive tissues are as indic:.ted in the third panel. 

harvested. Nitrogenase activities (mass-specific rates of acet
ylene reduction) were also reduced in the contaminated com
post. particularly at H-2 (50% lower, p = 0.09), when overall 
nodule activity was still high. Because nitrogen fixation is a 
product of nodule mass and specific activity, the effect at the 
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whole-plant level could be even greater. This is shown by the 
calculated whole-plant acetylene reduction (Table 2), which 
was reduced in the contaminated compost by 92% and 85% 
at H-2 and H-3, respectively (p == 0.06 and 0.15). 

Ecrrthwomts and isopods in tlu? mesocosms 

The earthworms and isopods appeared to grow and repro
duce at a faster rate in the contaminated-soil compost than in 
the reference compost, at least initially. At H-1 the earthworms 
had not yet reproduced, and growth was assessed both as total 
dry mass per mcsocosm at harvest (Table 3) and as the increase 
in mean fresh mass for the individuals recovered. Total dry 
mass at H-1 was approximately 1.5 times greater in the con
taminated compost (Table 3, p < 0.01); the increase in earth
worm mean individual fresh mass was 0.355 g in the contam
inated compost and 0.046 g in the reference compost (p < 
0.01). At H-2, both the number of earthworms and the total 
dry mass of earthworms per mesocosm were much higher in 
the contaminated compost (Table 3). By H-3, however, the 
number of earthworms per mesocosm was similar in both com
posts, and the dry mass per mesocosm was lower in the con-
taminated compost (p = 0.05). . . 

Numbers of isopods recovered at H-2 and H-3 followed the 
same trends as numbers of earthworms (Table 3). Recovery 
(and presumably survival and reproduction) was approxi
mately four times greater in the contaminated compost than 
in the reference compost at H-2 (p < 0.01), and did not differ 
between composts at H-3. Isopods were not counted at H-1, 
because few adults were recovered, although apparently they 
had reproduced, as evidenced by the numbers present at H-2 
and H-3. 

Soil microarthropods 

Soil microarthropod community structure changed over 
time in both compost types. These changes included increases 
in number of individuals and species richness, and a changing 
taxonomic composition, but the changes were similar in the 
two compost types. Very few microarthropods were found in 
samples of either compost at time zero, but representatives 
from a total of eight mite genera and two insect orders were 
identified in samples taken from H-1 through H-3. Variation 
among replicates (one sample from each mesocosm) was high, 
and we found no significant differences between compost types 
at any of the harvests, either in the abundance of any particular 
taxon, or in total abundance (Table 4). At each harvest, both 
compost types contained representatives of three to eight taxa, 
although samples from individual mesocosms contained fewer 
(zero to five). At H-1 only fungivorous mites were found. 
Fungivorous, predatory, and plant-feeding mites as well as 

Table 2. Nodul:.tion and nitrogenase activity (:.cctylenc reduction) for soybean in contaminated-soil 
compost (CWR-8) and reference compost (UWR-5)• 

Rates of acetylene reduction 

Nodules per plant (IJ.mollh/g Per plan!· 
Harvest Compost (g dry mass) nodule dry mass) ( !J.mol/h/plant) 

H-2 CWR-8 0.07 :: O.Q3 32 = 21 2.21 = 1.85 
H-2 UWR-5 0.40 = 0.18 64 = 30 28.2 = 21.9 

H-3 CWR-8 0.24 = 0.51 0.62 = 0.61 0.22 = 0.48 
H-3 UWR-5 1.52 = 1.44 0.83 = 0.83 1.46 = 1.53 

• r..tean = SD of five samples per compost type at both harvests (one sample measured per mesocosm 
harvested). 
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Table· 3. Invertebrate growth and reproduction in contaminated-soil compost (CWR-8) and reference 
compost (UWR-5)' 

No. 
earthworms 

Harvest Compost (per mesocosm) 

H-1 CWR-8 20 = I 
H-1 UWR-5 16 = 2 
H-2 CWR-8 481 = 314 
H-2 UWR-5 46 = 27 

H-3 CWR-8 2.615 = 1.160 
H-3 UWR-5 2,873 = 1.276 

Earthworm 
. dry mass 

(g per mesocosm) 

1.97 = 0.36 
0.80 = 0.13 

11.7 = 9.6 
1.3 = 1.0 

16.3 = 7.0 
30.7 = 12.2 

No . 
isopods" 

87 = 21 
21 = 15 

115 = 85 
100 = 94 

• Mean = SD of live mesocosms per compost type at each harvest. 
"lsopods were not recovered quantitatively at H-1. 

predatory and scavenging insect larvae were present at H-2 
and H-3, increasing in abundance with time. 

Soil lipid class analyses 

The contaminated-soil compost contained about 35% more 
lipids than did the reference compost. The difference in the 
total lipid content between the two compost types was evident 
in samples taken at the start of the study, and persisted through 
H-3. Mean lipid content of the reference compost varied be
tween 268 (so == 115) and 425 (so == 312) J.Lg/g soil, whereas 
that of the contaminated compost varied from 312 (so = 54) 
to 853 (so = 182) J.Lg/g. The trends in lipids revealed by 
gravimetric determination were similar to those identified by 
TLC-FID. However, the gravimetric method of analysis yield
ed greater variation among replicates and tended to overesti
mate the amount of lipids present due to the inclusion of large 
amounts of nonlipid materials. 

Iatroscan analysis permitted the identification of 11 lipid 
classes in the composts (Table 5). In order of increasing po
larity, these lipids were: hydrocarbons, triacylglycerols, free 
fatty acids, fatty alcohols, sterols, acetone-mobile polar lipids 
(AMPL, which include monoacylglycerols, glycolipids, and 
chloropigments), and four major phospholipids (diphosphati
dylglycerols [DPG] phosphatidylglycerols [PG], phosphati
dylethanolamines, and phosphatidylcholines). In all samples 
of both compost types, AMPL was the major lipid class. Hy
drocarbons, free fatty acids, and triacylglycerols followed as 
the quantitatively imponant components. Among phospholip
ids, DPG and phosphatidylethanolamines were the dominant 
classes. The proponion of hydrocarbons in the two composts 

Table 4. Microarthropod communities in contaminated-soil compost 
(CWR-8) and reference compost (UWR-5) 

Species 
richness 

Total abundance• (minimum. 
Harvest Compost (numbcr/L) maximum)" 

H-1 CWR-8 5.4 = 6.4 3 (0, 3) 
H-1 UWR-5 27 = 47 5 (0.4) 

H-2 CWR-8 78 = 112 4 (I, 3) 
H-2 UWR-5 136 = 263 5 (0. 3) 

H-3 CWR-8 76 = 45 8 (3. 5) 
H-3 UWR-5 129 = I.W 5 (3. 4) 

•Mean = SD. 
"Total number of species per compost type. across all live replicates. 

Minimum and maximum number of species present in any one rep
lic:lle are given in parentheses. 

was relatively high, ranging between 8 and 23% of the total 
lipids in the two composts. Although these hydrocarbons were 
not characterized funher, they may represent contamination by 
petroleum compounds. 

Despite the differences in the total lipid content between 
the contaminated and reference composts, the .two composts 
had very similar lipid-class profiles. Few statistically signifi
cant differences (p < 0.05) existed in concentrations of the 
lipid classes (in relation to compost type) at the stan of the 
study, or at the three harvests. Exceptions included higher 
concentrations of hydrocarbons and DPG in the contaminated 
compost samples at some harvests, and lower concentrations 
of free fatty acids (Table 5). 

DISCUSSION 

Potentially important environmental effects of soil contam
inants can range from shon-term individual responses, as mea
sured in traditional toxicity assessments, to responses that may 
occur only after a prolonged exposure, or after exposure to 
multiple generations. This idea is summarized in Figure 2, 
which shows a continuum of possible responses at different 
time scales and across levels of ecological organization. This 
conceptual framework also forms a basis for interpreting re
sults from the current study, which included a spectrum of 
endpoints for multiple species representing a range of terres
trial organisms potentially affected by soil contaminants. The 
combination of the mesocosm format with shon-term toxicity 
tests provided information on responses of selected species 
throughout their life cycles, on symbiotic processes, and on 
effects at the population and community level. Trends emerged 
within general taxonomic classes, as described below: these 
trends help link toxicologic activity at lower levels with eco
logically relevant effects. 

Multiple lines of evidence from this experiment suggest a 
more negative effect of the contaminated-soil compost on 
plants than on invertebrates or soil microbes. For example, in 
the contaminated-soil compost, three of the plant species had 
reduced germination. and lettuce root growth was inhibited in 
short-term tests. Early root growth is often more sensitive than 
germination or early shoot growth [12,13], but an integrated 
approach using all sensitive stages (from germination to re
production, and plant-microbe interactions) can be more re
liable for predicting long-term ecological consequences of soil 
contamination, or assessing the effectiveness of remediation 
and the capacity of soils to support a plant community [12,14]. 
The inclusion of multiple species in the main mesocosm study 
was imponant, because although two of the species showed 
few adverse effects, soybean appeared sensitive to the con-
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Table 5. Lipid composirion (% of coral lipids, mean = SO) of unconraminared reference (UWR-5) and conraminared-soil (CWR-8) compose 
samples 

lime 0 Harvesr I Harvesr 2 Harvcsr 3 

Compose rype Compos! type Compost rype Compost type 
Lipid 

CWR-8 UWR-5 CWR-8 UWR-5 CWR-8 dasscs• UWR-5 CWR-8 UWR-5 

Nculral lipids 
HC 12.7 = 1.2 15.2 = 3.7*• 14.0 = 3.9 21.5 = 5.6 10.4 = 2.7 ::!2.5 = 5.0* 8.0 = 4.8 19.4 = 2.0* 
TAG 3.6 = 0.0 7.5 = 2.4 7.0 = 1.7 9.9 = 5.9 7.1 = 0.7 3.5 = 1.9* 2.5 = 1.4 1.6 = 1.2 
FFA 12.5 = 1.0 6.7 = 2.8* 6.0.= 3.3 5.9 = 3.3 3.8 = 2.1 0.9 = 0.4* 7.2 = 2.4 4.2 = 2.1 
AL 4.3 = 0.4 2.7 = 0.2* 1.0 = 1.0 2.3 = 2.1 1.5 = 1.2 0.8 = 0.9 0.7 = 0.4 0.7 = 0.3 
ST 4.7 = 0.2 5.0 = 0.7 6.4 = 2.0 3.7 = 0.8 3.6 = 0.3 2.6 = 0.6 2.3 = 1.3 1.6 = 0.8 
AMPL 47.9 = 0.5 39.8 = 1.5* 39.7 = 7.1 33.6 = 3.5 44.5 = 4.1 38.8 = 5.2 57.5 = 4.9 52.7 = 4.7 

Phospholipids 
DPG +PIG 6.6 = 1.6 6.3 = 0.1 10.1 = 2.2 12.8 = 2.6 8.9 = 1.6 13.8 = 2.2* 14.5 = 1.3 17.5 = 2.1 
PG 2.1 = 0.9 3.3 = 0.1 1.5 = 1.6 1.3 = 1.2 3.9 = 1.3 2.1 = 2.1 1.6 = 1.3 -· 
PE 2.2 = 0.5 4.3 = 1.6 5.1 = 1.4 5.6 = 4.0 6.0 = 0.8 8.4 = 2.4 3.2 = 2.2 0.9 = 0.6 
PI+ PS 0.7 = 0.0 0.9 = 0.2 0.6 = 0.4 0.6 = 0.5 0.3 = 0.3 0.4 = 0.8 0.8 = 0.7 0.2 = 0.3 
PC 1.8 = 0.01 3.5 = 0.1* 3.3 = 1.1 2.0 = 1.3 4.1 = 0.3 2.8 = 1.1 1.8 = 0.7 1.2 = 0.3 

• HC = hydrocarbons, TAG = rriacylglycerols, FFA = free fatty acids, AL = fally alcohols, ST = sterols. AMPL = acetone-mobile polar lipids, 
DPG = diphosphatidylglycerols. PIG = pigments, PG = phosphatidylglycerols, PE = phosphatidylethanolamines. PI = phosphatidylinositols, 
PS = phosphatidylserines, PC = phosphatidylcholines. 

"* = comparisons that differed significantly (p s 0.05, based on a t test). 
<Not separated from DPG + PIG. 

taminated-soil compost, based on both aboveground (reduc
tions in growth, photosynthesis, and reproduction) and below
ground (reduced symbiotic nodule formation and nitrogenase 
activity) observations. 

Because the plant species we used had different sensitivities 
to the composts, a single-species test, even if it involved a 
sensitive life stage, would not provide conclusive evidence for 
or against phytotoxicity. Taken together, however, the multiple 
adverse effects in some of the plant species (e.g., early lettuce 
root growth; germination in three species; growth, reproduc
tion, and symbiotic Nz-fixation in soybean) form a chain of 
evidence, as in Figure 2. This chain demonstrates at least the 
potential for sublethal effects on plant growth, development, 

Toxicological 

!Response of Individuals) 

Ecological 
!Community and Population Responses) 

Fig. 2. A hypothetical chain of evidence linking potential responses 
across time scales and levels of organization. Such relationships can 
be used to establish a continuum associating early effects with longer
term responses, within and across taxonomic groups. to predict po
tentially imponant environmenral effecrs. Modified from Gunderson 
et al. (19). 

and symbioses, and may be predictive of effects at the higher 
levels of organization that are not practical to test in plant 
species. 

In contrast, the contaminated compost did not have clear 
or consistent adverse effects on soil arthropods or soil micro
bial communities. The rapid early growth and reproduction of 
earthworms and isopods in the mesocosms of contaminated
soil compost (H-I and H-2) paralleled an increase in earth
worm reproduction seen in short-term tests with that compost 
[7]. In the short-term tests, no adult earthworms had died by 
day 21, and although adults weighed less in the contaminated
soil compost than in the reference, they had produced more 
cocoons and more juveniles per cocoon. This outcome resulted 
in much greater juvenile biomass at 56 d, and 69% greater 
total biomass, in the contaminated-soil compost [7]. After 6 
months in the present mesocosm study, however, the repro
ductive effects had apparently reversed: total earthworm bio
mass was then lower in the contaminated-compost mesocosms 
than in the reference-compost mesocosms, and the numbers 
of earthworms and isopods per mesocosm were similar in the 
two composts. Possible explanations for this apparent reversal 
include delayed effects of residual contaminants, differences 
in population structure, or indirect effects (e.g., gradual de
velopment of nutritional differences between the composts). 
Within the framework of Figure 2, however, none of the links 
seen in plants exist to tie short-term or lower level effects to 
the population effects in soil arthropods or to suggest mech
anisms for toxicologic responses. 

Microarthropod enumeration and taxonomy did not reveal 
major differences between microfauna! communities in the two 
composts either, even though community- and trophic-level 
analysis of soil microarthropods can be a sensitive measure of 
the effects of chemical pollutants in laboratory microcosms 
[2]. The apparent low toxicity of residual explosives. to ·soil 
microfauna in the present study is in keeping with the results 
of Parmalee et al., who found no significant negative effects 
of added TNT (up to 200 ~g/g) on numbers of soil nematodes 
or microarthropods [2). They also found that very little TNT 
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could be extracted with acetonitrile from their microcosm soils, 
and attributed the low toxicity of added TNT to low biological 
availability [2]. Experiments using 14C-labelcd TNT have also 
suggested that TNT may accumulate in composts in a chem
ically bound fraction that resists organic and aqueous extrac
tion [I]; the biological availability of the labeled compounds 
was not determined. 

Lipid class analysis, like the microarthropod enumeration, 
suggested more similarities than differences between soil com
munities in the two compost types. Various studies have shown 
that analysis of cellular membrane lipids extracted and con
centrated from the environment can provide useful information 
regarding physiologic and environmental processes in the mi
crobial community LIS]. The TLC-FID procedures for lipid
class analysis have been extensively used in aquatic ecosys
tems [16]. Nevertheless, this may be the first attempt to use 
the TLC-FID method as an assessment of soil microbial com
munities. Phosphatidylcholine and phosphatidylethanolamine 
are the major phospholipids in all higher plants and Metazoa, 
whereas DPG and PG are dominant in gram-negative soil bac
teria. Other lipids, such as free fatty acids and alcohols (i.e., 
phytol) and chloropigments (AMPL). reflect the magnitude of 
biological degradation, and the presence of fresh plant detritus 
and soil microalgae, respectively. Contaminated-soil compost 
and reference compost did not differ substantially in the nature 
of their basic lipid compositions, but the relatively large 
amount of lipids in the contaminated-soil compost indicated 
a larger microbial biomass in that compost type. The difference 
in the proportions of DPG among compost types noted in H-2 
samples was interpreted as an increase in the numbers of gram
negative bacteria. A more detailed analysis of the phospholipid 
fatty acid composition of the soils by gas chromatography (data 
not shown) confirmed these results. 

The relatively small differences observed between compost 
types in either microbial or microarthropod communities are 
in keeping with the minimal effects on earthworm or isopod 
populations. This again suggests a trend of few toxic effects 
across the continuum of responses for these taxonomic groups, 
in contrast with the effects observed for plants. 

A number of potentially confounding factors must be con
sidered in assessing the possibility of sublethal effects of soil 
contaminants. Plants and animals can be affected by many 
variables unrelated to the contaminants of concern, including 
differences in soil pH, nutrient availability for plants and an
imals. or the presence of unsuspected cocontaminants. These 
factors make selection of an appropriate reference soil essential 
but difficult. In this study, use of a compos ted soil was required 
to provide a comparable reference, and materials used to pre
pare the two composts were closely matched, within the limits 
of the technology. Nevertheless. any inherent differences be
tween lagoon sediments and nearby reference soils could be 
biologically important. Despite these factors. the two composts 
appeared to be similar. although not identical. in terms of plant 
and animal nutrient supply and other soil parameters (Table 
I). Thus. other than the presence of explosives residuals. it is 
not clear that soil differences would have caused the observed 
effects. 

Another common problem in evaluating soils from hazard
ous waste sites is that of pseudoreplication: often only one 
sample of the contaminated soil is available (e.g .. one lagoon. 
or one sample from a particular point on a transect across a 
disposal site). In this study. the composts available for eval
uation came from only one windrow of each type (contami-

C.A. Gunderson ct al. 

nated and reference). Thus. data from our replicate mesocosms 
were useful for distinguishing between the two composts, but 
may not be adequate demonstration that composting of TNT
contaminated soils will consistently render them suitable for 
land application. Additional confidence could be gained by 
including samples from other composted windrows prepared 
similarly, preferably from sites with a range of soil types and 
contamination levels. 

Despite the potential complications from compost differ
ences and a lag in invertebrate reproduction in the reference 
compost. the results from this study suggest. through weight 
of evidence, that the contaminated-soil compost had some ef
fects on plants. Because toxicity was low, however, the level 
of remediation offered by composting could be deemed en
vironmentally acceptable, and land application of such a com
post might be appropriate, depending on the sensitivity of plant 
and animal species at the site of application. Composting clear
ly reduced the risks to terrestrial species associated with the 
pretreatment soils at the lagoon site, where soil berms were 
completely devoid of vegetation [171. presumably because of 
the toxicity of the explosives, whose initial concentrations far 
exceeded those shown elsewhere [17,18) to be acutely toxic 
to plants. 

This example of using a mesocosm approach to environ
mental evaluation of soils revealed certain challenges in the 
selection of reference media. and demonstrated how applica
tion of mesocosm methodology may allow a pattern of re
sponses to be traced within and across taxonomic groups. A 
chain of evidence developed by such an approach may help 
predict more subtle long-term ecological effects than are ap
parent in traditional toxicity tests, by explicitly including mul
tiple species in a single test, as well as multiple levels of 
ecological organization. This approach may also prove useful 
in selecting environmentally acceptable endpoints for remedial 
activities. 
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Hund, K. and W. Traunspurger. 1994. Ecotox-evaluation strategy for soil 
bioremediation exemplified for a PAH-contaminated site. Chemosphere 29: 
371-390. 

The authors applied a battery approach to measure the effects of 
biodegradation of PAH-contaminated soil in a field scale biopile using various 
test species. The soils were obtained from a former gas manufacturing plant. 
The 55 X 16 X 1.5 m biopile was housed inside a tent, amended with organic 
material and nutrients. Treatment lasted for 13 months. 

Soil PAH concentration before remediation was 4,500 mg/kg. After 13 months of 
treatment, PAH concentration dropped to 1,575 mg/kg. This 65% reduction was 
mostly due to the degradation of 3 and 4 ring PAHs and was achieved within the 
first 7 months. No significant degradation was observed in the 5 and 6 ring 
PAHs. 

The biological investigation included tests on soil eluates and the soil 
itself. The following tests (and endpoints) were used on the eluates: Microtox 
(15 min EC~), daphnids (48h EC~), green algae (96h EC~) and zebrafish (96h 
LC~)· The following tests (and endpoints) were used on the solid matrix: 
eartworms (14 d LC~), and turnip and oats (weight after 14 days of exposure). 

Toxicity results in soil eluates: 

At t = 0 days, all aquatic species identified significant acute toxicity 
in the soil eluate. TU ranged from 63 (Microtox) to 6 (zebrafish). 
During remediation, the responses varied by test species. Toxicity 
decreased over time in Microtox, algae and zebrafish. In the algae and 
fish systems, TU was < 1.0 after 7 months. All toxicity dissappeared 
after 10 months of treatment. 

Microtox identified toxicity throughout, even though TU decreased to 
1.25 by 11 months. In daphnids, TU exceeded 100 at t = 2 and 4 months, 
indicating the presence of intermediate biodegradation products harmful 
to this species. Toxicity to daphnids was removed after 7 months of 
treatment. 

Toxicity results in soil: 

At t = 0 days, all earthworms died in the 100% contaminated soil. The 
same pattern was observed at t = 4 months. After 7 months of 
bioremediation, all worms survived for the remainder of the study. 

At t = 0 days, growth in turnip and oat was strongly inhibited (3% and 
33% of controls, respectively). A similar pattern was observed after 4 
months (5% and 51% of controls, respectively). Toxicity in oats 
disapeared after 7 months of treatment. However, after 11 months of 
treatment, growth in turnip was still 63% lower compared to controls. 



I II TREATMENT DURATION (MONTHS) 

Ecotoxicological Determinations Using Soil Eluates (TU") 

I Test System II 0 I 2 I 4 I 7 

Microtox (P. phosphoreum) 62.5 48 16 8 

water flea (D. magna) 6.5 >100 >100 n.r. 

green algae (S. subspicatus) 42 5.4 2.5 n.r. 

zebrafish (8. rsrio) 6 3 3.3 n.r. 

Ecotoxicological Determinations Using Soils 

turnip (8. rsps)J14d growth" 3% n.d. 5% 

oats (A. sativa)/14d growth" 33% n.d. 51% 

earthworm IE. Fetida)/% 0% n.d. 0% 
survival' 

• TU = toxicity units (TU = 100/EC~ or LC~) 
b n.d. = not determined 
c n.r. = not recorded 
d -- = no effect 

64% 

93% 

100% 

I 10 

n.d.b 

d -
-
-

n.d. 

n.d. 

n.d. 

I 

I 
,, I 13 I 

1.25 n.r.• 

- -
- -
.. -

63% n.d. 

87% n.d. 

100% n.d. 

e the 14d growth data have been converted to % growth as compared to controls 
r data describes the % survival recorded in two replicate test vials 
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1.ABSTRACT 

During a bioremediation of a PAH-contaminated site chemical and biological analyses were carried 

oUt. The biological investigations included ecotoxicological analyses in the aqueous extract, 

(Pseudomonas putida, Photobacterium phosphoreum, daphnids, algae, fish) and analyses in the soil 

with introduced organisms (plants, earthworms) and natural soil organisms (nematodes, 

microorganisms). In all test systems a correspondence between decreasing toxicity and degradation 

"'f the easily biodegradable PAHs was found. From investigations with aqueous extracts therefore 

not only conclusions on potential risks for groundwater can be drawn, but these tests also seem to 

allow risk assessments for soil inhabitants. Futhermore with these tests comprising dilution series the 

extent of toxicity for soil organisms can be quantified more precisely than with terrestrial 

L'lVestigations. Of all aquatic test systems a constant remaining toxicity was found only in the 

Microtox test. The test with Daphnia magna indicated the intermediate formation of organism speCific 

toxic metabolites. Therefore useful information may be obtained with biological analyses which 

complement chemical analyses. For an extensive assessment of a contaminated site a test battery is 

advisable. 

2. INTRODUCTION 

For the sanitation of soils chemical, physical, thermic or microbiological procedures exist of which the 

microbiological method is the mildest technique. However often there are ecotoxicological doubts 

Which can lead to a reduced acceptance or even to a refusal. So far the estimation of the 

environmental risk of (de)contaminated sites has been based on chemical analyses. The spectrum of 

analysed substances is selected considering the history of the aera. However not all contaminants 

may be known, and unconsidered metabolites may be formed during biodegradation. Therefore toxic 

PrOducts may remain undetected and the environmental risk underestimated when monitoring of the 

&anitation process is restricted to chemical analyses. To ensure that all toxic material is detected, 
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ecotoxicological analyses are of increasing importance, since they indicate effects as a function Of an 
metabolic processes. 

Ecotoxicological tests with aqueous extracts are one possibility of testing. The strategy is based On 

the assumption that the chemicals affect the soil organisms via the aqueous phase. Additionally a 

potential hazard for the groundwater by water soluble toxic substances can be detected. 

Several tests originally established and standardized by the OECD, the EU and national authorities 

for the testing of chemicals can be used in a modified form for testing soil extracts. The t~t 

organisms belong to different trophical layers: destruents (microorganisms); primary consumers 

(daphnids); secondary consumers (fish); producers (algae). For these tests no standardized 

guideline for preparing the extracts exists so far. One common procedure is to shake soil With water 

(1 : 10) for 24 h (DIN 38414-S4). However several authors are doubtful about the environmental 

relevance of these extracts since the extraction is performed with a high content of water alld 

therefore the ionic strength, which influences the solubility of contaminants, is lower than in the pore 

water of the soil (Friege et al., 1990). Consequently in some investigations lower soil/water ratios are 

used. Alternatively, solvents, e.g. DMSO (dimethylsulfoxide), may be added to increase the solubility 

of the toxic substance. 

o.J-'' 

Ecotoxicological determinations in soil can be conductedVavoiding the problem of prepari~g~ 
.-r-0 .; ! 

extracts. Additionally a direct insight in the soil function •habitar can be obtained.-foF.ihe evaluatiOrt 

ef-.the environmental risk of chemicals two standardized OECD soil tests exist: a test with 

earthworms and a plant test. When using results from experiments with plants or earthwonns 

introduced in (de)contaminated soils for an assessment it must however be taken into consideration 

that these organisms also react on nutrients and soil structure. 

So far little knowledge exists about the correspondence between the toxicity determined with these 

aquatic/terrestrial tests and the toxicity for organisms naturally occurring in soils. 

It was the aim of the presented investigation to compare several strategies of biological testing 

during a bioremediation of a PAH-contaminated soil. The biological analyses included standardized 

tests in the soil eluate, terrestrial tests conducted following standardized test procedures as well as 

the investigation of natural soil organisms (nematodes as representatives of the mesofauna, and 

microorganisms). 
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3. MATERIAL AND METHODS 

3.1 Bioremediation technique and sampling 

PAH-contaminated soil was treated in an on-site sanitation using a biobed with a size of 55 m • 16m 

• 1.5 m. The stones of the soil were broken (~ 33 mm) and the soil was mixed with organic material; 

nutrients and water were added (TERRAFERM TECHNIQUE, UMWELTSCHUTZ NORD, Germany). 

The soil was stored in a tent and about every four weeks turned to improve the oxygen supply; 

furthermore nutrients and water were added. About every two months 44 samples were taken in two 

~J?~S (50 em; 100 em). The samples were mixed and aliquots were taken for analyses. 

3.2 Determination of PAHs 
.. :.;g~:.· 
-~~.;·~ .. . F~lb~~ determination of the PAHs the soil (s 10 mm) was extracted by shaking with dimethyl 

su-~o~lde. (DMSO) in a ratio of 1 : 2.5 in dark bottles at room temperature for 24 h. After addition of 
···. ~:·;~ ".: . 
5 ~8ufered PAHs as internal standard (naphthalene-dB, acenaphthene-d10, phenanthrene-d10, 

chtysene-d12 and perylene-d12) aliquots of the DMSO-extract were extracted with 
.C..,;·••' w• 

llexane/dichloromethane 10:1. After evaporation of most of the solvent a clean-up by silicagel 

~. Hexaneldichloromethane 10:1 was taken as eluent. The purified extracts were 
· ... :.-.-.. 

concentrated and analysed by GC-MS (ITS40, Finnigan MAT; EPA-Method 8270) . 
.. ·<!'' ." .• 

~.following PAHs were determined: 2-ring: naphthalene; 3-ring: acenaphtylene, acenaphthene, 

~o~~~e, phenanthrene, anthracene; 4-ring: fluoranthene, pyrene, benzo(a)anthracene, chrysene; 

~;.' benzo(b+k)fluoranthene, benzo(e)pyrene, benzo(a)pyrene, dibenz(a,h)anthracene; 6-ring: 

~~o{1,2,3-cd)pyrene, benzo{g,h,Qperylene 

3.3 Ecotoxlcological analyses in aqueous extract 

Ecotoxicological analyses were performed with soil after 0 {start of the bioremediation), 2, 4, 7, 10, 

11, 13 months of the bioremediation. 

&epa ration of the soil extract 

Contaminated soil (~ 10 mm) was shaken with deionized water (soiVwater = 1 :2.5) for 24 hours at 

room temperature in the dark. For the tests with daphnids and fish instead of deionized water purified 
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drinking water was used. Except for the tests with photobacteria and algae the aqueous phase 

obtained after sedimentation of the soil was used for testing. For technical reasons the tests with the 

photobacteria and algae had to be carried out with centrifuged extracts (5000 g; 10 min). The 

determinations were conducted within one week after sampling. 

Photobacterium ohos.phoreum NBBL B - 11177· luminescence inhibition test (Microtox test) t::.J £~,5"' 

The test was carried out according to the guideline DIN 38412 part 34. The aqueous extract was 

amended with 20 gn NaCI. Several concentrations of the aqueous soil extract in diluent (MicrobicsR) 

were prepared. After an incubation period of 15 min the luminescence lo (diluent and bacteria) was 

determined. The suspensions were complemented with the diluted soil extract to 1 mi. The final 

dilutions of the soil extract ranged from 0.8 ml soil extractfml to 3.9 JJI. soil extract/mi. No soil extract 

was added to the control samples. After an incubation period of 30 min the luminescence was again 

determined {130)- For each dilution the inhibition (H3o) was calculated. The results are presented as 

EC20 and EC50· 

Pseudomonas putkia· respiration inhiMion test 

The test was conducted following the guideline DIN 38412- part 27. The vessels contained bacterial 

suspension (2 ml/100 ml; 16000 ± 4000 formazine nephelometric units according to DIN 38 404 

part 2), glucose solution ( 2.5 moi/J; 2.5 mL'100 ml) and several amounts of soil extract (96 %, 80 %,· 

65 %, 50 %). The final volume was 200 mi. Additionally at least two vessels without soil extract were 

prepared (control). All vessels were aerated (1 L'min). After an incubation period of 30 min the 

microbial oxygen uptake was determined with an oxygen electrode rtfTW) in a 50 ml measuring cell 

during 5 min. The oxygen consumption rate was calculated according to the guideline. The EC2o 

was determined graphically. 

Daohnja magna· acute immobilization test ~ 'g J2EI'-
·' •1 ,_,Ill t~ '-'50 t\t 1( • ,,.~ .. ',... }r. ,-r{) II"' , ,. t ·' 

~ ")• • !;)V"' ,. ,.,. ' " . ~ r· , . .s. '3.,,.. 
The test was perfo/ following the OECD-guideline 202 (1984). ( /\ / 

Several concentrations of soil extract in purified drinking water were prepared (0.875, 1.75, 3.3, 

6.205, 12.5, 25, 50 %). Daphnids (Daphnia magna STRAUS) were inspected after 24 h and 48 h. 

The ECso was calculated according to Litchfield and Wilcoxon (1949). 
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acachyclanio redo· acute toxicity test (mortality) if 6 .E L c ~'1,; 

The test was conducted as a static test following the OECD-guideline 203 (1984). 

Several concentrations of soil extract in purified drinking water were prepared (100, 50, 25, 12.5, 6.2, 

3.1 %). The volume was 5 I, the incubation period 96 h. The fish (Brachydanio rerio) were inspected 

every 24 h. Dead fish were removed. The LCso was calculated according to Litchfield and Wilcoxon 

(1949). 

Scenedesmus subspjcatus· acute toxicity test (growth) 

;~-.~.: 
·.-,:_The test was carried out following the OECD-guideline 201 (1984), using a slightly modified mineral 
.';,.~-:.·!~;.:.-. 
. :;~urn: MgS04 • 7 H20, 75 mg/1; CaCI2 • 2 H20, 36 mg/1; Na2C03, 58 mg/1; Fe(lll)citrate. 3 mg/1; 
.-"la~~;.}~! 
.t_~~~0349 mg/1, K2HP04 • 3 H20. 5 mg/1; H3B03, 0.1144 mg/1; MnCI2 • 4 H20, 0.0724 mg/1; 
::.:~·;1__} .. - . . 

·;~~~04 • 7 H20, 0.0088 mg/1; CuS04 • 5 H20, 0.0032 mg/1; Na2Mo04 • 2 H20, 0.0010 mg/1; CoCI2 

,:~·6'H20. 0.0016 mg/1. 
:.:~~-~ t. 

~1f-;,·-.\-
')be composition of the medium meets the requirements of the OECD-guideline with P s 0,7 mg/1, 

., .. ~. 4, • 

-i.~£:~o mgl/1, chelating agents 10-3 mmol/1 and hardness of ca2+ and Mg2+ s 0.6 mmol/1. ;; •\ ,[ 
-~"'. .... . _,. . s \ . .... .,.,.,..4•·· •.. ~I" I" 

};.~:t-"'.~~~ .. ,. . :; \c" 

,:s.¥eral ~ncentrations of soil extract in mineral medium, each in triplicate, were prepared(~. 5, 10:· 

,~;.~\¥{i0.·3~,,%). The volume was 100 mi. The initial cell concentration was about 1o4 cells/mi. After 

._.k,leubation periods of 48, 72 and 96 h cell concentrations in each flask were determined using a 
:~::~·. 
,,~rticle counter (PARTEC MEDICONT). 

'?kwth rates were calculated according to the guideline. The ECso was determined graphically. 

~ .. · .... 
3A Ecotoxicological tests in the soil 

For the ecotoxicological tests the soil of the sampling times 0, 4, 7 and 11 months after starting the 

bioremediation was sieved and the fraction s 2 mm was used for testing. The soils were stored at 

-2o•c. All soils were analysed at the same time. Prior to use the soils were stored 5 days at 4"C and 

4 days at room temperature under aerobic conditions. 

I .· 
r: 1 ..... ,, 
• .) 1 .J 
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Plant.-gr<M!h lf:ol ,;.f- 'f-' ~ 
The test was performed followin9kECD-guideline 208 (1~84). 

. • Two plants were used (Brassici raps, Avena sati~a). ~ 
~ ~~~ 

• \ y 

h or[l·v~_}v 'v·f:.' ~ \ and 48 h (Avena sativa). The soil was filled in 4 pots with a diameter of 7 em and adjusted to 60% 

;;;y.~ \cO~~ irThe plants were pregerminated at 20 oc on humid filter paper in the dark for 24 h (Brassica raps) 

J ~,)-- ~ WHCmax• with a final weight of 12~ g. The ge~ere inserted in 6 planting holes (Srassica rapa: 

~£-.~ 8 mm; Avena sativa: 20 rom). The soil was adjusted daily to 60 % VVHC using deionized water. 

l~ 
After an incubation period of 2 weeks the plants were harvested and weighed. 

All variants were carried out in 4 parallels.'?.., tft n.•'- d~A ? 
/i.L(J;._a~? ~~ 

Eisenja fetida· mortalitY 7 ~ll '1 d. L.C SD 

The determination was performed following the OECD-guideline 207. Contaminated soil was mixed 

with standard test soil (100 %, 50%, 25 %, 0 %contaminated soi~. The water content of the soils 

was 45 % VVHCmax (!SO/DIS 11268-2). 700 g of the mixtures we~e filled in 1.5 I glass jars, and 

8 worms (Eisenia fetida) of 250 - 450 mg were added. Each concentation was tested in 2 replicates. 

After 7 and 14 days the mortality and the weight of the worms wer/determined. 

I ;VJ 
~\~,s~L'~~-

3.5 Detenninations of soil organisms oJr \cC~Q~ 

Nematodes· abundance 

The abundance of the nematodes was determined in soil (~ 10 rom) sampled 0, 2, 4, 7, 10, 11 and 

13 months after starting the bioremediation. 

Wrthin 24 h after each sampling three replicates of 50 g soil were examined. For testing the 

nematodes were fixed with 4 % preheated forma fin; the extraction was done with a separating funnel. 

The residue remaining in the funnel was extracted again following a modified method according to 

Caveness und Jensen (Southey, 1986). The quantitative determination of the nematodes was done 

using a stereomicroscope with a 50fold magnification. 
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Microorganisms· actual respiration rate 

For this investigation soil (~ 10 rom) of the bioremediation periods 0. 2, 4, 7. 10, 1 1 and 13 months 

was used. The detenninations were carried out in three parallels. 

Wrthin 24 h after sampling the actual respiration rate was detennined in soil samples of 200 g soil dry 

weight by measuring the microbial oxygen uptake in a respirometer at 22"C (Sapromat; Voith. 

Heidenheim, Gennany). The water content of the soil amounted to 40 - 50 % of the maximum water 

holding capacity. The incubation period was 3 days. During that period the oxygen uptake per unit of 

time was constant. 

Microorganisms· potential ammonium and nitrite oxidation activitY (nitrification) 

For the nitrification testing soil (S 2 mm) of the sampling times 0, 4, 7, and 11 months of the 

bioremediation was used. The soils were stored at -20 •c. All soils were analysed at the same time. 

The soils were stored 5 days at 4"C and 4 days at room temperature under aerobic conditions. 

Potential ammonium and nitrite oxidation was estimated according to the method of Berg and 

Rosswall (1985} with the following modifications: Samples of 10 g soil (fresh weight) were mixed with 

'20 ml ammonium oxidizer medium described by Remde and Conrad (1990). The incubation period 

was 24 h. During that time the reaction rate was constant. 

4. RESULTS 

4.1 Chemical analyses 

The initial concentration of the prepared soil was about 4500 mg PAHslkg of which the main portion 

were PAHs with 3 and 4 rings. During the bioremediation process the PAH-concentration decreased 

significantly (Figure 1), and within 13 months a reduction of the total PAH content of about 65% was 

achieved. The main decrease of the PAHs occurred during the first 7 months, whereas after this 

period only minor changes in the PAH-content were found. The 65 % reduction of the PAHs is mainly 

due to the high percentage of PAHs with 3 to 4 rings. No significant degradation was obtained for 

PAHs with 5 to 6 rings. 
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Months of bloremedlatlon 

Concentration of the 16 PAHs In the soil of the on-site bioremedlatlon after 0, 2, 4, 7, 10, 11 
and 13 months 
(2-ring: naphthalene; 3-ring: acenaphtylene, acenaphthene, fluorene, phenanthrene, 
anthracene; 4-ring: fluoranthene, pyrene, benzo(a}anthracene, chrysene; 5-rfng: 
benzo(b+k)fluoranthene, benzo(e)pyrene, benzo(a)pyrene, dlbenz(a,h)anthracene; 6-ring: 
indeno(1,2,3-cd}pyrene, benzo(g,h,l)perylene) 

4.2 Ecotoxicological tests in aqueous extract 

Ecotoxicological tests were carried out with Pseudomonas putida (bacteria), Photobacterium 

phosphoreum (bacteria), Daphnia magna (crustacea), Scenedesmus subspicatus (algae) and 

Brachydanio rerio (fish). The results are presented in Table 1. At the beginning of the bioremediation 

toxic substances in the aqueous extraCt were indicated by all test systems with ECso and LCso 

values varying between 16 and 170 mill (exception: Ps. putida). In the course of the sanitation 

process the toxicity changed with significant differences between the single test systems. The toxicity 

continuously decreased in the luminescence inhibition test, the algae test and the fish test. In the 

algae and fish test systems no LCso or ECso was found after a decontamination period of 7 months; 

after 10 months no toxicity was indicated. In the luminescence inhibition test a toxic potential was 

indicated during the whole investigation period, whereas an ECso was determined only over a period 

of 11 months. 
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A different situation was found for the daphnia test with a ~cant increase of toxicity) occurring in ~ 
the course of the sanitation process. After a sanitation period of 2 to 4 months the ECso values were J 
in the range of 1 to 2 decimal exponents lower than at the beginning of the invesitgation; after a 

sanitation period of 7 months however the results were in accordance with the results obtained for 

the algae test and for the fish test. 

Ps. putida turned out to be comparatively insensitive. An EC2o was not determinable. 

4.3 Ecotoxicological tests in the soli 

The results of the plant test and the earthworm test are presented in Tables 1 and 2. 

~ Plants (Avena sativa Brassica raoa) 
~ :·· 
·:'!" ...... 
1ni'!'_: 

':,If! the control soil for both plants similar biomass production was found, whereas in the contaminated 

soils Brassica rapa was found to react more sensitively than Avena sativa. Nevertheless the 

·: monocotyledone and the dicotyledone showed a similar behaviour of growth. During the first 

· 4 months of the bioremediation a strong repression of growth was observed with about 96 % for 

drassica raps and about 49- 67 % for Avena sativa. In the soils sampled after 7 and after 11 months 

:.growth increased. With 87 %the biomass of Avena sativa produced in the contaminated soil was 

similar to the biomass in the control soil, whereas the biomass of Brassica rapa was only about 63 % 

of the control. 

Earthworms (Eisenja feticta) 

In the jars with 100 o/o contaminated soil all worms had died at the beginning of the sanitation and 

after 4 months. After bioremediation periods of 7 and 11 months all worms survived and, similar to 

the control soil, slightly decreased in weight (Table 2). Between the jars containing a mixture of 

contaminated and standard test soil and the jars containing 100 % standard test soil no difference 

could be observed. In these set ups also a slight decrease of weight was determined. The weight 

reduction was stronger during the first 7 days than during the incubation period between day 7 

and 14. In some mixtures during the incubation period between day 7 and 14 the weight remained 

constant or a slight increase of weight was determined. 



Table 1: Ecotoxlcologlcal analyses with various test organisms In aqueous extract and In soli during a 
bloremedlatlon of a PAH contaminated site 

Test organism 
I 1 

Bioreme1iation tinr [months] 
I Assessment 0 2 4 1 1o I 11 13 

Ecotoxicological determinations with aqueous extract 

~~o~~;s~~ ·{ml '-1( ~tf"l.. ./#-( __ ..--/iC. ~t~ . __ .,. ,/ /1 . ..-- /7 ."!'---,. "( ~-, 
']"f) t;.s- qc ~~~ 

,,_ __ 8_ ·-~ !Q~~ctflli!Jm.ph_osph.ore.J!.tJ.L -~J - ~ - 4 16 11 '42- ~-~:r-. 125 -
EC50 (ml I) -- TU -16 21 63 125 n.d. ~2J>r # 

6)·5 4J {(, 'i .('f,O 

Daphnia magna 154 7 5 # GJ.o 0.0 Q.O 

EC50 (48h) (ml/1) 
.,-v (,.$' 143 ~cO 

Scenedeqr.f!Sl~Micatus TV 24 184 _40~···,7 # L..3-3 <~3 (3:~ 
'I'J- 9-1 t 1J.· • 

Brachydanio rorio (U 170 324 305 # · Z-I·O f....t.o Lf.C 
LC50 (96h) (ml/1) 6 :; 3·'? 

standard 
Ecotoxlcological determinations in soil soil 

B';;;~'Sif,. rapa (g I po':J~ 37.. S!. 6'1£. ,3~ rroq., 
) 0.04 n.d. . 0.07 0.91 n.d. 0.89 ~ n.d. 1.42 

33!. lr:- · - "'':-;.;.1~ .::r.J:'1 .JI'/.. 
~oc T 

•'., --:::. l~'l. 
Avena sativa (g I pot 0.52 n.d. 0.80 ·.n.d. 1.3~' ·· n.d~ _ .-:> 1.56 'J7 _. 

Eisenia (elida (jars with 100 o/o 0 n.d. 0 100 n.d. 100 n.d. 
contaminated soil); (% survival) 

n.d. = not determined 
__ ....... .. . - --· ?? 

-= ,np11eff~ct 1, 1 ': # = effect Jess than 20 %and 50 %, resp. \ • • 
o-1;..\.x, ~ l! .~;... •. 

C J faJ'c~l 

~· 



able 2: Mean biomass (ww) of Elsenla fetida (10 worms) after day 0, 7 and 14 at several 
sampling times and various percentages of contaminated soil during a 
bloremedlatlon of a PAH contaminated site (either all worms or none of the 
organisms survived) 

Incubation Contaminated soil [ % ] 

period 100 I 50 I 25 I 0 

Sampling time: start of the bioremediation 

DayO 343± 39 340 ±58 312 ± 25 299 ± 23 

Day7 ~J~~'· 282 ±59 275 ± 24 255 ± 13 
; : 

Day 14 - i 283 ±53 264 ± 29 256 ±28 _L. ----·-
Sampling time: 4 months of bioremediation 

DayO 311 ±43 320±34 305±32 310±38 
·---·--- -

Day7 
I OQ~ ~~.&«'j ; 

279±23 268± 34 279 ±30 

Day14 ck: ' 269±27 259±29 268±20 ----

Sampling time: 7 months of bioremediation 

l)ayO 329 ±29 321 ± 21 308 ± 33 301 ±29 

Oay7 227±40 274 ± 19 267 ±30 267 ±29 

~y14 251 ± 36 279 ± 14 272 ± 18 268± 17 

Sampling time: 11 months of bioremediation 

DayO 319 ± 32 313± 27 317 ± 27 313± 32 

Day7 265 ± 32 290 ± 31 302±26 284±37 

Day 14 269±26 291 ± 28 300 ± 15 269 ±49 
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Upon mixing of contaminated soil with standard test soil no correspondence between the 

concentration in the soil and the mortality was obtained, consequently no LCso could be determined. 

Therefore a more detailed evaluation of the toxicity at the sampling times with 100 % mortality was 

not possible. 



4.4 Determinations of soil organisms 

Determinations of soil organisms included the abundance of nematodes, the microbial ammonium 

and nitrite oxidation activity and the microbial respiration activity (Table 3). 

Table 3: Abundance of nematodes and some physiological parameter of microorganisms 
(ammonium and nitrite oxidation activity, respiration) during a bioremediation 
of a PAH· contaminated site 

Test organism . Bioremediation time [months] 
Assessment 0 2 4 7 10 11 13 

Nematodes 8±6 4±4 6±2 0 18±3 96±62 115±41 
(individuals/100 g) 

Potential 0 n.d. 0 0.45 33.6 n.d. n.d. 
ammonium 
oxidation activity 
(1Jg/(100g*h)) 

Potential nitrite 0 n.d. 0 0 10.4 n.d. n.d. 
oxidation activity 
(!Jg/{1 OOg*h)) 

Actual respiration 1.3±0.19 1.2±0.16 2.2:!: 0.05 1.5 ± 0.23 0.5±0.03 0.3:!: 0.04 0.3 ±0.01 
activity 
(mg 021{1 OOg*h)) 

n.d. = not determined 

Nematodes 

At the beginning of the bioremecliation nearly no nematodes could be determined. After an 

incubation period of 10 months their number began to rise to give 115 nematodes per 1 00 g soil after 

an incubation period of 13 months. 

Microorganisms· actual respiration rate 

The actual microbial respiration rate decreased significantly after a sanitation period of 7 months. 

After 13 months only about 20 % of the initial respiration rate was obtained. 
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Microorganisms· potential ammonium and nitrite oxidation activity (nitrification) 

During the first 4 months no nitrification activity was observed. Then a regeneration started. After a 

bioremediation period of 7 months a potential ammonium oxidation activity was determined. After 

10 months the activity had significantly increased. Additionally a potential nitrite oxidation acitvity was 

determined. which however were about a factor of 3 lower than the corresponding ammonium 

oxidation acitivity . 

. \; 

5.: DISCUSSION ,. 

11:,-,_ 
·AI!. investigated parameter, with the exception of the actual microbial respiration rate, indicated a .. ~..:_;,.(~.~ 

~ .. ~at the beginning of the bioremediation. After 7 months, when nearly all easily biodegradable 
:· .. :;;:· ~. 
{.fAA.s (2 to 3 ring PAHs) were degraded and the biodegradation had nearly stopped, a significant 

:r ·~"'"~· 
:::If~iidion of the toxicity was observed. For the ecotoxicological tests with aqueous extract a 
·{~·~;(?:", 

j~~h.Ciardized assessment (LCso. ECso) was no longer possible after 7 months (exception: Microtox 
;'~l!Jt.); . 
.• ,',!_;~. 

:f~~-
·::~~~~:. 
·::·.~~;(~.:·# 

·.~~~cotoxlcologlcal analyses In aqueous extract 

.~~;~·: 
:~:;~PePt for the daphnia test a more or less continuously decreasing toxicity for the test organisms 
·4:1.·)~:~ 

· :was observed. 
·~;~'§~/:·· 
7~~:daphnids, a significantly increased short-term toxicity was observed. This indicates either the 

;~~~~tion of toxic substances or the temporary formation of metabolites with a specific toxic potential 

~:~~.-this organism. It has been found that organisms with a specific target site or a specific UP.take 

.:iriechanism for a pesticide have an increased sensitivity towards this chemical. In contrast to fish and 

.\~a~ e.g., daphnids are highly sensitive towards insecticides, whereas herbicides have a high toxic 
'""·.-:-::. 

potential for algae which possess the specific target "chlorophyl (photosynthesis)" (Nendza & 

Wenzel, 1993). The temporary significantly increased toxicity for daphnids indicates the formation of 

intermediate products for which the daphnids seem to possess specific reaction sites, whereas the 

toxic potential for Brachydanio rerio and Scenedesmus subspicatus seems to be unspecific. 

The sensitivity of the two investigated microorganisms considerably differs. A high sensitivity was 

observed for Photobacterium phosphoreum. whereas for Pseudomonas nearly no toxic impact could 
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be detected even at the beginning of the. bioremediation. There are many hints in the literature 

describing the potential of the ubiquitous pseudomonads to degrade PAHs (Barnsley, 1975; Evans et 

al., 1965; Jeffrey et al., 1975; Zuniga et al., 1981). The negligible impact of the contamination on this 

organism is also in good agreement with the results of the chemical analyses indicating a 

degradation of the PAHs. 

The high sensitivity of the Microtox test in comparison to other test organisms has been described for 

many organic pure substances (Blum & Speece, 1991; Munkittrick et al., 1991). The test also proved 

to be sensitive for the assessment of contaminated soils, sediments or effluents with a mixture of 

contaminants. However the sensitivity seems to depend on the type of contamination {Munkittrick et 

al., 1991). In the present study after 13 months a toxicity could be determined only in the Microtox 

test. k. the same toxicity was found after a bioremediation time of 21 months (data not shown), an 

uncertainty remains whether the toxicity determined with the Microtox test is due · to the 

contamination or whether the organisms also react on natural soil components. In this case an 

assessment of a bioremediation solely based on the Microtox test could lead to false positive results. 

The determination of ECso-values in uncontaminated soils using the Microtox test (Bartha et at, 

1992} indicates that these bacteria react on natural soil components. . . 

Comparing the results obtained from the investigations with fish, algae and Ps. putida with the 

particular reaction of Daphnia magna and the remaining toxicity detected in the Microtox test it is 

evident that a valid assessment of the envirof1mental hazard potential of (de)contaminated soils can 

only be done on the basis of test results from a pragmatically selected test battery of a few tests 

including different organisms. This strategy is also requested for the notification of chemicals. 

5.2 Ecotoxicological tests In the soil 

The results of the tests with Brassica rapa, Avena sativa and Eisenia fetida indicate that also in 

contact assays a significant reduction of the toxicity during the bioremediation takes place. 

The absolute biomass production of the used plants varied. The differences however do not 

necessarily indicate a toxic effect but may also be due to different preferred soil qualities (e.g. in 

regard of nutrient supply and soil density). For both plant types on the contrary the growth rates 

observed after a sanitation time of 4 months significantly differed from those obtained after 7 months 

and were in accordance with the results from the chemical analyses indicating that after 7 months all 

easily bioavailable PAHs were eliminated to a great extent. The results also were in accordance with 
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the aquatic tests which indicate no significant toxicity in the aqueous extract at this point of time 

(exception: Microtox test). 

Eisenia fetida is in direct contact with the soil and with the pore water. Also for this test a 

correspondence between an increased rate of surviving organisms and decreasing toxicity in the 

aquatic tests was found. Haque and Ebing (1983) included the reduction in weight of the earthworms 

as an additional parameter for the toxicity assessment. In the present study a comparable weight 

reduction independent of the soil occurred in all tests, which excludes a substance dependency. As 

the weight reduction is stronger during the first 7 days than during the incubation period between day 

7 and 14, it is assumed to be due to a reaction to the substrates which differ from the breeding 

substrate medium . 

.'-~·\.,. 
-~·.ri 

. . :~._ ... ,.-

. 5.3 Detennlnations of soil organisms 
~~g; 

......... 
~·~ils with medium pH values the nematodes are the main representatives of the mesofauna (e.g. 

at)9ut 80% in_grassland soils) and present the group of metazoen organisms with the greatest 

number of individuals and species. They are reported in the literature with frequencies of 1-2 • 106 

~MdualsJm2 (e.g. Ferris & Ferris, 1974; Freckman et at., 1979; Yeates 1982, 1984). Compared to 
"! •• 

·other representatives of the mesofauna (e.g. collemboles and mites) the abundance of the 

:·:~todes is 10-100 times higher (Scheffer & Schachtschabel, 1989). Furthermore the nematodes 

play an important role in the nutrient cycle. Grazing, bioturbation and excretion products of 

•· ~todes lead to a stimulation of the microorganism population. Anderson et at. (1983) report that 

NQher mineralization rates are obtained in microcosm studies when in addition to bacteria the 

systems contain bacteria feeding nematodes. 

A number of studies on changes in the occurrence of nematodes at species and community levels as 

a result of various experimental environmental stresses have shown their usefulness as indicators of 

tf)e effects. In several experiments, the recovery of the nematode fauna after disturbance has been 

studied (e.g. Kappers, 1990; Yeates et at., 1.991). 

In the present study the recolonization of the nematodes began at a sanitation period when a toxicity 

potential was no longer determined with the standardized aquatic tests (exception: Microtox test). 

After an incubation period of 13 months the abundance of nematodes was about 115 individuals per 

100 g soil. Ettema & Bongers (1993} studied the nematode colonization and succession over 

60 Weeks in field plots which had been disturbed. The authors demonstrate that the composition of 

the nematode fauna recovered in disturbed ecosystems. In the untreated plots the abundance of 

nematodes varied between 260 and 1200 individuals per 100 g soil. In the present study within a 

... ··' 

~z~~>,·c.il-,~~.1~:~;;u~~:~~~~1~~l~{J~~~£.~~~]:{~·~:;~i~:i~),-~~~L1.1~:SI:~~ 



..-.--···-· 
.. -- . ... 

bioremediation period of about 4 months the nematode population developed to about 1/10 to 112 of 

a natural population density. 

The results for the nematode abundance also were in accordance with the results from the 

earthworm test; after a survival rate of 100 % had been achieved in this test, the natural 

recolonization of the nematodes started. 

The actual microbial respiration rate is a measure for the momentary active heterotrophic microflora 

under the present chemical and physical conditions. Contrary to all other investigated parameter the 

respiration rate decreases during the course of the sanitation. After a sanitation period of 7 months a 

significant decrease was observed which is due to the decrease of the easily degradable PAHs as 

carbon source. 'Nhen the content of the easily degradable carbon sources falls below the 

maintenance carbon requirements, the biomass necessarily decreases leading to reduced 

respiration rates (Anderson & Domsch, 1985, 1990). The suitability of this parameter- in combination 

with the measurement of the potential respiration rate determined after addition of an easily 

biodegradable carbon source - as indicator of easily bioavailable carbon sources and contaminants, 

was already shown (Hund & Schenk, 1994}. 

The situation is different for the ammonium and nitrite oxidation activity. Here a regeneration can be 

observed after a sanitation period of 7 and 10 months. The high sensitivity of the nitrifiers compared 

to the heterotrophic microorganism populations, which is reported by Blum and Speece (1991} in the 

scope of an investigation including 67 organic chemicals in aqueous medium for ammonium 

oxidizers (Nitrosomonas), was in accordance with the decreasing toxicity in the aquatic and terrestrial 

ecotoxicity tests. The delayed regeneration of the nitrite oxidation activity in comparison to the 

ammonium oxidation activity may not be overestimated. It may be due to the more unfavourable 

conditions for the nitrite oxidizers in comparison to the ammonium oxidizers in the performed test 

procedure (Remde & Hund, submitted). 

6. CONCLUSION 

The following conclusions can be drawn from the results of the study: 

[1) The decrease of toxicity in standardized ecotoxicological tests with aqueous soil extracts is in 

accordance with decreasing toxicities in standardized terrestrial systems. The results also are in 

good agreement with the behaviour of selected soil organisms {nematodes, nitrifiers}. From 

investigations with aqueous extracts (soil : water = 1 : 2.5) therefore not only conclusions on a 
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toxicity potential and on potential risks for groundwater can be drawn: these tests also seem to 

allow risk assessments for soil inhabitants. The tests seem to give information on the soil function 

"habitat for soil organisms•. The preservation of this soil function is demanded in the 

"Bodenschutzgesetz" (Gesetz zum Schutz des Bodens, 1993) in Germany. 

[2] With aquatic tests comprising dilution series the extent of toxicity for organisms can be quantified 

more precisely than with terrestrial test systems. They, on the contrary, seem to allow only 

principal statements on habitat functions. The plant test e.g. indicates growth reductions only in 

case these are of a considerable extent. Reduced growth of single plants needs not necessarily 

be due to adverse effects by chemicals but may be a result of nutrient parameter and parameter of 

the soil structure. 

(3] Microbial nitrification is a quick indicator for toxic substances in the soil. The lack of nitrification 

: activity gives indications on the presence of toxic substances. 

[4} The increased short-term toxicity for Daphnia magna demonstrates that with biological analyses 

useful information may be obtained which complement chemical analyses. 

[5] For assessments of (contaminated) soils or sanitation processes it is recommended to use test 

batteries. 
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ChemRisk® 
A Division of McLaren/Hart 
Environmental Engineering 

Stroudwater Crossing 
1685 Congress Street 
Portland, ME 04102 
207 .774.0012 
FAX 207.774.8263 

January 30, 1998 

Via Overnight Courier 

Ms. Pat DeRosa 
Mr. Jack Butler, P.E. 

• 

AEc ,, 

FEB 02 7998 
SUPEF/, UNo _ 

StcnoN 

North Carolina Department of Environment and Natural Resources 
401 Oberlin Road 
Raleigh, NC 27604 

Dear Ms. DeRosa and Mr. Butler: 

On behalf of Southern Wood Piedmont (SWP), McLaren/Ha.Ii ChemR.isk is please to submit 
four copies of the Sediment Ecotoxicity Workplan and Field Sampling Plan for SWP's 
Wilmington, NC site. ChernR.isk and SWP's technical tean1look forward to discussing this 
plan with you and your colleagues when we meet at your office Tuesday morning. 

Respectfully, 

liftwvlf\11~ 
Mark C. Mari tato 
Senior Health Scientist 
Risk Assessment Project Manager 

CC Chuck Davis, SWP 
Raymond Knox, Schnabel Engineering 
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