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UNITED STATES ENVIRONMENTAL PROTECTION AGEN~fr~rn-gn7· rrar.:-.. 

. REGION 4 ~ .l!J~u;:, ~ lr /rj:. Ref. 1 
AT, ... ~. F-o-RA' '"'-N--R ·' · ·.· IJ ~'f I 1'\ t: t: L l,;t I t '!'. • 

61 FORSYTH STREET M' ., ·J r 99 
ATLANTA. GEORGIA 30303-8960 ' . • .;;:;~ 1 9 

HAY l ·c 1999 .. 

4WD 

M..r. William L. Meyer, Director 
Division ofWaste Management t:. ··. '··· .. r--· ; . :. · ;.j: ~ :: ; .. ;l .. ,i 
North Carolina Depanment of Enviror..ment :a·nd · -' · · · · · · ... -...... . 

Natural Resources · ~ '.': i 
Suite 150 : r; i ;..:~' / :.: ::::~:: 
401 OberHn Road L:~:...>.:·';:i~~::iiJ--:-,:;--~:_i~~~.J 
Raleigh, NC 27605 -·--------- ...... -~--·---

(NCD 058 517 467) 

. Dear ?vfr. Meyer: 

MkY 1999 
Received 

WastE Management 
Division 

~= ~ .. • : · ... ' 
:·:~ / 

. .. : ,' 
• .- .a"• ~~ .. ":· :·./ 

•' - ...... --·· 
···~ .. / 

The Envirorunental Protection Agency (EPA.) is in receipt ofyour request and supporting 
documemation,··dated April.28, 1999, for the deferral of the Southern Vlood Piedmont Site in 
Wilmington (NCD 058 517 467) to the State.cfNorth Carolina. Under this deferral, the North 
Carolina Department of Environment and Nittural Re~ources will take thfi'Iead in overseeing the 
Potentially Responsible Parties in their inve:>tigative ectivit:es :::.t,d, if:;Jece£sn..•)-, deanup ofthe Site. 
EPA concurs 1Nith the State's request to defer the above referen·:ed Site and \.Yill replace Appendix B 
- Sites Deferred to the State of North Caroiina in the Superfund State Deferral-Jvfemorandum of·~-.· 
Agreement ·with the amenced 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:-;te 1vfanagement.. North Carolina 
Departme~t ofEnvironment and Natural Resources to accept tllis new challenge. Jfyou have any 
questions, please contact Luis E. Flores at 404-562-8807. 

Sincerely, 

Richard D. Gieen 
Director 
\\Taste Management Division 

Internet Add;ess (URL) • http://www.epa.gov 
RecycleG'Recyclable • Printed wtth Vegetable 011 Based Inks on Recycled Paper (Minimum 25'}' Postconsumer) 
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,,. ··, \,~ .... •. ··~··· NORTH CAROLINA DEPARTMENT OF G'~ J.(,. ~· 
ENVIRONMENT AND NATURAL RESOURCES 

May 24, 1999 

VIA UPS OVERNIGHT MAIL 

Mr. JeffRosbach, President 
Southern Wood Piedmont Company 
591 Springfield Road 
Spartanburg, SC 29304 

SUBJECT: Finalized Administrative Order on Consent 
Southern Wood Piedmont Site 
Wilmington, New Hanover County, NC 
USEPA ID Number: NCD 058 517 467 

Dear Mr. Rosbach: 

DIVISION OF WASTE MANAGEMENT 

kP/ECCLE:UPfJEf& 
M,!\Y 2 a 1999 

SOUTHERN WOOD PIEDMONT 

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, 

~z:~tor 
Division ofW~ste Management 

Layton Bedsole, NC State Ports Authority 
Tom Pollard, City of Wilmington 
Luis Flores, US EPA 
New Hanover County Library, Information Repository 

401 OBEFILIN ROAD, SUITE ISO, RALEIGH, NC 27605 

PHONE 91 9•733·4996 FAX 91 9·715•3605 
AN EQUAL OPPOFITUNITY I AFFIRMATIVE ACTION EMPLOYER· 50% RECYCLED/I 0% POST•CONSUMER PAPER 
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INRE: 

NORTH CAROLINA DEPARTMENT OF ENVIRONMENT 
AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 
SUPERFUND SECTION 

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 
Consent Order. 

I. 

II. 

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-31 0 et seq. The Secretary of the Department has delegated this authority to the 
Director of the North Carolina Division of Waste Management (Director). 

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 . 
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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. REIM:BURSEMENT OF COSTS 

VI. 

. ~·. 

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 1996. 

A 

B. 

·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. 

Within thirty (3 0) 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 

3 
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6. 

A description oflocal geoiogic 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. 
Ifthe 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 environmentally sensitive areas on and adjacent to the Site 
including: 

8. 

9. 

10. 

11. 

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 
Spav.ning 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 coa.Stal tidal waters in which such 
fish spend 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 

A copy of the current owner's(s') deed(s) to the property. 

A chronological listing of all previous owners and each period of ownership 
since the property was originally developed from ptistine 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, 

5 
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E. 

· 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 shaH 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 shaH 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: 

I. 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 

7 
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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 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. ofthis Consent Order. 

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: 

I: 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. 

b. 
c. 
d. 
e. 

f. 

g . 
h. 

Protection ofhuman health and the environment, including attainment of 
remediation goals. 

Compliance with applicable federal, State and local regulations. 
Long-term effectiveness and permanence. 
Reduction of toxicity, mobility and volume. 
Short-term effectiveness: effectiveness at minimizing the impact of the site 

remediation on the environment and the local community. 
Implementability: technical and logistical feasibility, including an estimate 

of time required for completion. 
Cost. 
Community acceptance. 

9 
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information 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. ·· 

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 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 
DM~oo. · 

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 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 . 

11 
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D. 

E. 

and other documents relating in any way to this Consent Order; and otherwise assess 
Southern Wood Piedmont Company's compliance with this Consent Order. .AJl 
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. 

. 
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 infonnation 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. 

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 burderi of 
demonstrating good cause for delay, and that the delay proposed is warranted, is Southern 
Wood Piedmont Company's . 

13 
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c. 

D . 

E. 

Southern Wood Piedmont Company shall provide a copy of this Consent Order to 
each contractor or other person or entity retained to perfonn 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 ti"pon 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 ofthe truth, accuracy and completeness of the infonnation 
contained in that document. 

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 Perfonned) 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. 

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 foJJowing: 

(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 Perfonned), 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 su~cessors, 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; 

15 
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By: 

J. 

K. 

L 

M. 

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. 

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 . 

This Consent Order may not be modified without the written consent of the parties. 

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: 

tJ.dL.-.d-~ -
William L. :Meyer, Director 
Division of Waste Management 
North Carolina Department of Environment 

and Natural Resources 

(Sign~'~/J 
Name of !natory, Title ' /-

s;,tc&m t./opef /},·ufmm 
' Company 

c\wp60filc\dcf~wpfin4.aoc (1113/99) 
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ATTACHMENT 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.99-0l-C 

PROCEEDING UNDER SECTION 
122(h) (1) OF CERCLA 
42 u.s.c. § 9622(h) (1) .. 
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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 ( 11 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 Eme.rgency 
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 Piedmon.'t. ~ · 
Superfund Site ("Site") locp.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, pentachlorophepol 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 
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 a~~ssion or adjudication of any issue 
of fact or law. 

III. PARTIES BOrn~ 

~. 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 terms and conditions of this Agreernent·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.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 Ac·t of 1980, as amended, 42 
U.S.C. § 9601, gt seq. 

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 deparbments, agencies or 
instrumentalities of the United States. 

e. "Interest" shall mean interesL 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 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" shall 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 Ter.minal to the north, the 
Paktank Petroleum Ter.rninal 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 United 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 reirnbursement.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 payn\ent, · 
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 such 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 ~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 the 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.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 requira~ents of this Agreement, if Settling 
Parties fail or refuse to comply with any term 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 prov~s~on 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 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 Payment). 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 enforce~ment 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 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.F.R. ~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 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 a~d 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 ilmatters 
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"claiin f'or 
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 cla~ based upon 
the principles of waiver, ~ 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 casei 
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 conducted 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 n~e 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 clabm 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. §§. ~604{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, Ge~rgia 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 · 

Lis~ 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: ~~~~~C-r!MJ{\ 
· ~-Chief, Progrrums·Service Branch 

Date 

• 



.. 

• 

• 

• 

11 . 

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: ~#'rrr- d/ 11<4m/ 

By: 

&Name] · 
?. o,:x ~y~7 

[Date] 
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Ref.2 
tf'Arn JU!MRr Accm~ 
• I)IsPOsmoN , -;;~~~~~~:.:_ 
~~~~~~~2;.-~22~~~~~~ 

Expanded Site Inspection 
of 

Southern Wood Piedmont 
Wilmington, New Hanover County, North Carolina 

Prepared by: 

Robert Mangum, P.G. 

Site Manager 

EPA ID No. NCD058517467 

WasteLAN No. 02821 

Prepared Under: 

Contract No. 6.8-W9-0055 

For The 

Waste Management Division 

U.S. Environmental Protection Agency 

Prepared By: 
Black & Veatch Special Projects Corp. 

BVSPC Project NA 52014.755 

July 16, 1997 

(' 
I 

Reviewed by: 

Hubert Wieland 

Technical Reviewer 

Approved by: 

Carter J. Helm 

Project Manager 

--
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Executive Summary 

The purpose of the Expanded Site Inspection (ESI) for the Southern Wood Piedmont 

(SWP) site in Wilmington, New Hanover County, North Carolina is to further 

determine the nature of contaminants present at the site, to determine if a release 

of hazardous materials to the environment has occurred or may occur and, if a 

release has occurred, to determine attribution of those contaminants to the site. 

Furthermore, this inspection sought to further define the possible pathways by which 

contamination could migrate from the site and the populations and environments it 

potentially affects as well as to provide information needed to evaluate the site using 

the Hazard Ranking Sy~tem (HRS) scoring stategies. The sampling investigation 

included the collection of 31 groundwater, 8 surface water, 21 surface soil, 21 

subsurface soil, 18 sediment, and 3 biological tissue samples. The biological tissue 

samples were analyzed for pesticides, PCBs, and extractable organics. All other . 
samples collected were analyzed for extractable and purgeable organic compounds, 

pesticides, PCBs, cyanide, and metals. In addition, 7 of the 21 surface soil samples 

were analyzed for dioxins and furans . 

The results of the field investigation indicate elevated concentrations of extractable 

organics, pesticides, PCBs, dioxins/furans and inorganics in surface soil samples. 

Elevated concentrations of extractable and purgeable organics, pesticides, PCBs, and 

inorganics were also noted in subsurface soil samples. Sediment samples obtained 

during this investigation revealed elevated concentrations of extractable and 

purgeable organics, pesticides, PCBs, and inorganics. Elevated concentrations of 

pesticides, PCBs, and inorganics were also noted in surface water samples. 

Groundwater samples in the shallow, intermediate, and deep aquifers revealed 

elevated concentrations of extractable and purgeable organics and inorganics. All soil 

samples collected during the field investigation were considered source samples. 

The groundwater migration pathway is of moderate concern. .The majority of 

residents within a 4-mile radius of the site are supplied water by the Wilmington 

Water Department or the Leland Sanitary District Water Department. Both of these 

municipal water systems are supplied water by surface water intakes located 

approximately 23 miles upstream of the site. Approximately 437 persons are 

estimated to obtain drinking water from private wells within 4 miles of the site. A 
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community water system is located at the Runnymeade subdivision approximately 

3.75 miles northeast of the site. The community system utilizes two wells which draw 

from the Castle Hayne limestone aquifer. Approximately 622 persons are estimated 

to obtain drinking water from the Runnymeade subdivision community system. 

Analytical results obtained verify the presence of purgeable and extractable organics 

in groundwater samples from monitoring wells located at the SWP site. Elevated 

constituents that were detected in these groundwater samples can be attributed to 

past site activities. Approximately 1,059 persons (including Runnymeade subdivision 

residents and private well users) residing within a 4-mile radius of the Southern Wood 

Piedmont site obtain potable water from groundwater supply wells. 

The surface water migration pathway is of major concern and was evaluated based 

on site-related contaminants detected in the onsite canal, Greenfield Creek, and the 

Cape Fear River. Elevated constituents that were detected onsite can be attributed 

to past site activities. ·The overland . drainage from the site flows either east to a 

drainage ditch, south into Greenfield Creek, or west into the Cape Fear River. The 

surface water migration pathway continues in the Cape Fear River for approximately 

14 miles both upstream and downstream due to tidal influence from the Atlantic 

Ocean. There are extensive wetland frontage located both upstream and downstream 

along the 15-mile surface water migration pathway. Surface water intakes utilized by 

the Wilmington Water Department and the Leland Sanitary District are located more 

than 15 miles upstream of the site. The surface water pathway is known to support 

both recreational and commercial fishing, as well as recreational boating. The 

American alligator (Alligator mississippiensis) is classified as a federally-designated 

threatened species which is known to inhabit the Cape Fear River. The federally­

designated endangered shortnose sturgeon (Acipenser brevirostrum) has been observed 

in the Lower Cape Fear River. The West Indian manatee (Tricltecltus manatus) is 

classified as a federally-designated endangered species known to have habitat 

locations in the Cape Fear estuary, approximately 7.4 and 12 miles downstream of 

the site. The Southern Wood Piedmont site lies within a 100-year flood plain. 

The soil exposure and air pathways are of minimal concern due to several factors 

including a lack of resident population, presence of vegetative cover on the site, and 

lack of an observed release. The SWP site is currently inactive and all previous site 

structures have been demolished and removed. Unpaved site areas are covered by 
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grass and other vegetation. The site is not fenced, but does have a gated entrance 

to pr~vent vehicular traffic. The site is accessible by foot on the rail bed. 

Further action under CERCLA is recommended for the Southern Wood Piedmont 

site in Wilmington, New Hanover County, North Carolina . 
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DRAFT 
EXPANDED SITE INSPECTION 

.. 

Southern Wood Piedmont 
Wilmington, New Hanover County, North Carolina 

EPA ID No. NCD058517467 
WasteLAN No. 02821 

1.0 Introduction 

Black & Veatch Special Projects Corp. (Black & Veatch) was tasked by the U. S . 

. Environmental Protection Agency (EPA), Waste Management Division, Region IV 

to conduct an Expanded Site Inspection (ESI) at the former Southern Wood 

Piedmont (SWP) site in Wilmington, New Hanover County, North Carolina. The 

inspection was performed under the authority of the Comprehensive Environmental 

Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfund 

Amendments and Reauthorization Act of 1986 (SARA). This ESI was performed in 

accordance with the objectives specified in the scoping meetings for this site 

conducted on February 8, and April 11, 1996. 

1.1 Objectives 
The objectives of the ESI are to further determine the nature of contaminants 

present at the site, to determine if a release of hazardous materials to the 

environment has occurred or may occur, and if a release has occurred, to determine 

attribution of those contaminants to the site. Furthermore, this inspection seeks to 

further define the possible pathways by which contamination could migrate from the 

site and the populations and environments it potentially affects. The purpose of this 

inspection is to provide data and information needed to evaluate and score the site 

using the Hazard Ranking System (HRS). 

Specific elements include: 

• . Outline the major milestones, develop a schedule, and determine the level of 

effort (LOE) required to complete the ESI. 

• Identify the data gaps that need to be addressed by the ESI. 
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• Further define the site characteristics and contaminant sources, including waste 

type and volume. 
• Determine the human population, sensitive environments, and fisheries that are 

threatened or potentially threatened by releases of hazardous materials from the 

site. 

• Develop a sampling strategy to obtain the additional analytical data to support 

the HRS score. 

1.2 Scope of Work 
The scope of this investigation includes the following activities: 

• 

• 
• 
• 

• 
• 
• 
• 
• 
• 

Obtain and review background materials relevant to assessing the potential 

health and environmental hazards posed by the site. 

Obtain aerial photographs and maps of site, if possible . 

Obtain information on local water systems . 

Evaluate target populations associated with the groundwater, surface water, and 

air migration pathways and the onsite soil exposure pathway. 

Determine location and distance to nearest potable well . 

Develop a site sketch . 

Install and sample groundwater monitoring wells . 

Sample existing groundwater monitoring wells . 

Collect various types of environmental samples including biological samples . 

Characterize source areas at the site . 
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2.0 Location, Site Description, Operational History and Waste 
Characteristics 

2.1 Location 
The SWP site is located on Greenfield Street in Wilmington, New Hanover County, 

North. Carolina (Refs. 1; 2; Figure 1). The geologic coordinates of the site are 34° 

12' 59" North latitude and 77° 57' 07" West longitude (Ref. 3). The climate of New 

Hanover County is characterized by hot and humid summers and cool winters with 

occasional cold spells of short duration ·(Ref. 4, p. 1). The January average daily 

temperature is 45.6 degrees Fahrenheit and the July average daily temperature is 80.1 

degrees Fahrenheit (Ref. 4, Table 1). Mean annual precipitation is approximately 

54 inches in the Wilmington area (Ref. 4, Table 1 ). The mean lake evaporation is 

approximately 42 inches, yielding a net annual precipitation of 12 inches (Ref. 5). 

The 2-year, 24-hour rainfall is approximately 5 inches (Ref. 6). Topography in the 

region extends from flat, low-lying swamps and marshes, 3 to 6 feet above mean sea 

level (amsl), to rolling uplands, approximately 300 to 800 feet amsl (Ref. 7, p. 271). 

More specifically, the site lies approximately 5 feet amsl (Ref.l). 

2.2 Site Description 
The SWP site consists of approximately 52 acres of vacant land along the east bank 

of the Cape Fear River (Ref. 2). There are no structures on the site and it is inactive 

at the present time. The site is currently owned by the City of Wilmington (COW) 

and the North Carolina State Ports Authority (NCSPA). Thirty-five acres in the 

northern and central portion of the site are owned by the COW, and the remaining 

seventeen acres are owned by the NCSPA (Ref. 2). The site is bordered by the 

Amerada Hess Petroleum Terminal to the north, by the Paktank Petroleum Terminal 

to the south, by the Cape Fear River to the west, and by Optimist Park and Front 

Street to the east (Ref. 4, Fig. 3). The site layout and sample locations are shown 

on Figures 1 and 2, respectively. 

2.3 Operational History and Waste Characteristics 
The SWP site was developed for construction of concrete barges and ships during 

World War I. Operations at the site changed to wood-treating beginning in the 

1930s. Southern Wood Preserving Company (presently Southern Wood Piedmont) 
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began operating in 1964 at the site. Prior to 1972, creosote was the only wood 

preservative in use at the site. Chromated copper arsenate (CCA) was introduced 

at the si_te after _1972 as a wood preservative. Pentachlorophenol (PCP) ~as added 

as a wood preservative after 1980. Site closure activities began about 1975 when 

SWP obtained a permit to bury an onsite drainage ditch which contained creosote 

sludge. The ditch was subsequently covered with fill material. In May 1983, wood 

treatment operations on site ceased and the site equipment was removed (Ref. 8). 

In 1981, COW authorized Soil and Materials Engineering, Inc. (SME) to install five 

soil borings on the thirty-five acres of the site which the COW owns. Four of the 

borings were completed as shallow monitoring wells (screened above the peat). The 

additional boring was completed as an intermediate monitoring well (screened below 

the peat, but above the limestone believed to be the Pee Dee formation). As part 

of this field -work, groundwater samples were obtained for inorganic and organic 

analyses. 

A Preliminary Assessment of the site was completed in July 1984 by the North 

Carolina Department of Human Resources (Ref. 9). Representatives of NCDHR 

observed visibly stained soil in the main production area, near a cluster of creosote 

storage tanks, and in the vicinity of the covered sludge ditch. Surface water and 

shallow groundwater were both noted as having an oily sheen present at several 

locations (Ref. 9). No samples were believed to have been collected during the 

Preliminary Assessment. A recommendation of a medium priority site inspection was 

made. 

A Screening Site Investigation (SSI) was conducted for the EPA by Halliburton 

Corporation (NUS) in January 1985. Sampling for this investigation included the 

following: four of the five COW groundwater monitoring wells, one groundwater 

monitoring well at Greenfield Lake, and subsurface soil samples in the land farming 

areas, on the jetty, and near the boat slips. In addition, NUS representatives 

collected one surface water and one sediment sample adjacent ~o the site in the Cape 

Fear River. A background surface water and sediment sample were obtained from 

the overflow stream from Greenfield Lake (Ref. 10). Sample results indicated the 

presence of organic constituents of creosote and inorganics associated with chromated 

copper arsenate (CCA) in soil and groundwater (Ref 10). 
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An Administrative Order of Consent between the State of North Carolina and SWP 

was agreed upon in May of 1985 (Ref. 11). As part of the order, one upgradient and 

three downgradient wells were installed to monitor groundwater during the 

landfarming activities outlined in the Order. Periodic land farm soil monitoring and 

biannual water quality monitoring were also part of the Administrative Order. Land 

farming continued from the mid-1980s through the early 1990s. During this time, 

SWP collected 59 composite soil samples from Land Farming Area 1 (LF-1) and 37 

composite soil samples from Land Farming Area 2 (LF-2) (Ref. 2). Analyses 

included the detection of phosphorous, chloride, total organic carbon (TOC), pH, 

polynuclear aromatic hydrocarbons (PAHs), pentachlorophenol (PCP), phenol, and 

microbial content (Ref. 2). , r 
\o.A~ )(fNW" 

In September 1985, Law Environm~al installed four groundwater monitoring wells 

outside the perimeter of th(9ivareas. These wells were sampled for PCP and 

semivolatile organics between 1985 and 1990 (Ref. 2). Geraghty & Miller, Inc. (G 

& M), conducted soil investigations in 1991 at three areas (outdoor wood storage 

areas) which were not excavated for land farming. A total of forty-eight shallow soil 

samples were collected from two nontreated wood storage areas and one treated 

wood storage area. G & M also conducted soil borings and sampling at LF-1 and 

LF-2 in October 1990 and October 1991. Composite soil samples were obtained 

from five locations within each landfarm during these investigations and groundwater 

samples were taken. from the four groundwater monitoring wells installed at the 

perimeter of the land farming areas (Ref. 12). Sample results indicated the presence 

of organic constituents of creosote and inorganics in soil and groundwater. In 

addition, polychlorinated dibenzodioxins and dibenzofurans were detected in soil 

samples (Ref. 12). Pentachlorophenols used in wood preservation can contain 

relatively high levels of dioxins and furans. These dioxins and furans are 

inadvertently produced during manufacture of chlorophenols (Ref. 13). 

In February 1992, Environmental Technology Engineering, Inc. (ETE), began a 

groundwater investigation comprised of three phases. During Phase I, five temporary 

and eight permanent groundwater monitoring wells were installed and subsequently 

sampled. Phase II consisted of the abandonment of the five temporary wells and the 

placement of an additional twelve permanent groundwater monitoring wells. In 

December 1992, soil and sediment samples were taken from surface drainage areas 
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including the onsite drainage ditch and Greenfield Creek. Phase III began in 

October 1993 and involved the installation of another eleven permanent groundwater 

monitoring wells, sampling of these wells, and the resampling of the preexisting wells 

(Ref. 14). Sample results indicated organic constituents of creosote and inorganics 

in soil and groundwater. The locations of the preexisting monitoring wells and newly 

installed monitoring wells are presented on Figure 2. 

The North Carolina Department of Health, Environment, and Natural Resources 

(NCDEHNR) conducted a Site Inspection Prioritization (SIP) in January 1995 for the 

purpose of collecting sufficient information to assess threats to human health and the 

environment. Based on the information collected, the SWP site was recommended 

as a high priority for an Expanded Site Inspection (Ref. 2) . 
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3.0 Field Investigation 
An initial site reconnaissance and walk-over was performed at the SWP site on May 

20, 1996, by a representative of BVSPC, 3 representatives of the USEPA Region IV, 

and a representative of SWPs environmental consultant, Virogroup. Proposed boring 

locations were observed and discussed, photographs were taken, and general 

observations of site conditions were made. Field work for the ESI conducted by 

BVSPC commenced on October 3, 1996 and continued through October 9, 1996, at 

which time Tropical Storm Josephine and flooding of the Cape Fear River caused a 

demobilization of personnel and equipment (Refs. 15; 16). Field work resumed on 

November 4, 1996 and continued through December 23, 1996. Surveying of the 
groundwater monitoring wells occurred from January 27, 1997 to January 29, 1997. 

The sampling investigation included the collection of groundwater, surface water, 

surface soil, subsurface soil, sediment, and biological tissue samples. All samples 

collected were anaiyzed for extractable and purgeable organic compounds, pesticides, 

PCBs, cyanide, and metals. In addition, select samples were analyzed for dioxins and 

furans. Most sample analyses was performed under the Contract Laboratory 

Program (CLP) for routine analytical services (RAS). Dioxin/furan analyses were 

performed under CLP for special analytical services (SAS). All water samples were 

field tested for temperature, turbidity, pH, and conductivity. Quality 

Assurance/Quality Control (QNQq samples were also collected. QNQC samples 

included a trip blank, and a preservative blank for each week of sampling, and a 

matrix duplicate for every 20 samples in each media (soil and water). Twelve 

monitoring wells were installed by a drilling subcontractor. Four shallow wells were 

constructed with screen sections intersecting the unconfined water table aquifer. Four 7 
intermediate wells were screened in the semi-confined aquifer beneath the peat/clay / -

layer. Four deep wells were screened in the confined t~~ \ ... :~\~,.,.. 
the Upper PeeDee Formation. The wells provided information required to help J "'f r,'"" 2. 

. ~) 

characterize the site hydrogeology and assess the nature and extent of groundwater .- ! )~ \)-

contamination. The monitoring well locations are presented on Figure 2. Details of t-~ 

the shallow, intermediate, and deep monitoring well construction are shown on Figure 

3. 

Jo 
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The following deviations to the sampling plan occurred during field work at the SWP 

site (Refs. 15; 16). All deviations from the FSP were reported to the EPA Site 

Assessment Manager (SAM) : 
• Sample SP-SW-02 was not obtained due to an inability to gain access to the 

sample location. 

• Biotic samples SP-BI0-01, -02, -03, -04, and -05 were not collected due to the 

absence of sessile benthic habitats and organisms. 

• Sample SP-SD-02 was not collected due to an inability to gain access by boat or 

using waders. 

3.1 Sample Collection 
The sampling investigation included the collection of 31 groundwa~er, 8 surface water, 

21 surface soil, 21 subsurface soil, 18 sediment, and 3 biological tissue samples. All 

samples collected were ·analyzed for extractable and purgeable organic compounds, 

pesticides, PCBs, cyanide, and metals. Additionally, 7 of the 21 surface soil samples 

were analyzed for dioxins and furans. 

3.2 Sample Collection Methodology 
3.2. 1 Surface Soli and Sediment Samples 
Surface soil and sediment samples were collected using a stainless steel spoon and 

a 2-quart or equivalent glass bowl. Some sediment samples were collected using 

stainless steel open or closed bucket hand augers, and/or a stainless steel, Ponar 

dredge sampler. Samples being analyzed for volatile organic compounds (VOC), 

were collected first and placed directly into the appropriate containers. The 

remainder of the sample was placed into the bowl, mixed thoroughly, then distributed 

to the appropriate containers. The surface soil samples were collected from a depth 

of no greater than two feet below land surface (bls). 

3.2.2 Subsurface Soil Samples 
Subsurface soil samples for chemical analyses were collected by using a stainless steel 

spoon or a stainless steel, 24 inch long split spoon sampler and a 2-quart or 

equivalent glass bowl. Typically, a subsurface soil sample was obtained using a hand 

auger, if possible, from a depth of greater than 2 feet bls but above the water table. 

If a hand auger was inadequate, a drill rig using hollow stem augers and split spoon 

samplers of the appropriate type were used. The VOC sample was collected first 
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it into the appropriate sample containers. The time of sampling was recorded in the 

field logbook. VOC samples were collected by manually creating a vacuum which 

traps water in the Teflon tubing, removing the tubing from the ·well and then filling 

VOA containers with this water by releasing the vacuum. The volatile organic 

fraction of the sample was collected first and placed directly into pre-preserved VOA 

vials. The vials were filled such that headspace was eliminated and no air bubbles 

were present. The remainder of the sample was placed into a one gallon amber glass 

jug and subsequently transferred into the remaining containers. .Temperature, 

turbidity, pH, and conductivity measurements were taken upon collection of each 

groundwater sample. Each portion of the sample was properly preserved upon 

collection. 

3.2.4 Surface Water Samples 
Surface water sample locations on the Cape Fear River and Greenfield Creek were 

accessed by use of a small boat. The most downstream sample was collected first and 

obtained by orienting the sampler and sample container upstream of the boat. The 

intent of this sampling method was to obtain the most representative and least 

disturbed surface water samples. At each sample location, the volatile organic 

fraction of the sample was collected first and placed directly into pre-preserved VOA 

vials. The vials were filled such that headspace was eliminated and no air bubbles 

were present. The remainder of the sample was placed into a one gallon amber glass 

jug and subsequently transferred into the other containers. Temperature, turbidity, · 

pH, and conductivity measurements were taken upon collection of each surface water 

sample. Samples were properly preserved upon collection. 

3.2.5 Biological Tissue Samples 
Biological tissue samples were collected from the Cape Fear River and Greenfield 

Lake by use of hook and line from a small boat. Biological tissue samples consisted 

of fish tissue only. 

Three fish tissue samples were collected ~o determine the human health exposure risk 

from the site. The target species for this sampling event were recreational species. 

Species collected were Speckled Perch, Spot, and Channel Catfish. Two samples 

were collected in the Cape Fear River and one background sample was collected in 

Greenfield Lake . 
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Upon collection of the desired fish species, the specimens were rinsed with surface 

water from the collection point, identified, weighed, measured, catalogued, and 

visually inspected for any lesions or other physical abnormalities. The recommended 

weight for each sample was 500 grams. Attempts were made to obtain more than 

one specimen of the same species if the weight of one organism was inadequate. The 

combined fish sample was then prepared for shipment to the analytical laboratory. 

The whole fish samples were wrapped in .new aluminum foil, placed in a waterproof 

freezer bag, labelled, stored on wet ice, and shipped to the laboratory following 

laboratory protocols. A chain of custody record was completed by the sampler and 

induded in the shipment of the samples to the laboratory. 

3.3 Duplicate Samples 
Duplicate samples were offered to Mr. Raymond Knox, Project Manager with 

ViroGroup (Southern ·Wood Piedmonts' consultant). Mr. Knox declined to split 

samples. 

3.4 Description of Sample Locations 
3.4. 1 Surface Soil Sampling 

Twenty-one surface soil samples were collected in association with the SWP site at 

depths no greater than two feet bls. Six samples were taken in former wood storage 

and landfarming areas.· Five samples :were located in previously identified 

contamination source areas. Seven samples were taken in areas which have not been 

previously sampled. Three background samples were also collected. Two of these 

background samples were located northeast and southeast of the site. An additional 

background sample was collected along the north property boundary, between LF-1 

& LF-2 and the Amerada Hess Terminal. Sample codes and descriptions are listed 

in Table 1 and are shown on Figures 1 and 2. 

3.4.2 Subsurface Soil Sampling 

Twenty-one subsurface soil samples were collected at the same iocations as the 

surface soil samples, including the background locations. The samples were collected · 

at depths greater than two feet bls, but above the water table. Sample codes and 

descriptions are listed in Table 1 and are shown on Figures 1 and 2 . 
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Table 1 
Sample Codes, Descriptions, Locations, and Rationale 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Sample Code Sample Description Sample Location Rationale 

SP-SS-01/ Surface Soil/ Subsurface North of L.F-1 & LF-2. To establish background levels. ... 
SP-SB-01 Soil 

.,.....,..sP-SS-02/ Surface Soil/ Subsurface Northeast of the site. To establish background levels. 

SP-SB-02 Soil 

SP-SS-03/ Surface Soil/ Subsurface Southeast of the site. To establish background levels. 

v"" SP-SB-03 Soil 

SP-SS-04/ Surface Soil/ Subsurface Wood Storage Area (NTA). To confirm presence or absence 
......-SP-SB-04 Soil of contamination. 

~P-SS-05/ Surface Soil/ Subsurface Wood Storage Area (NTB). To confirm presence or absence 
SP-SB-05 Soil of contamination. 

SP-SS-06/ Surface Soil/ Subsurface CCA and Creosote Treatment To confirm presence or absence 
.....- SP-SB-06 Soil Area, center of the site. of contamination. 

SP-SS-07/ Surface Soil/ Subsurface CCA and Creosote Treatment To confirm presence or absence 
/ SP-SB-07 Soil Area, center of the site. of contamination. 

SP-SS-08/ Surface Soil/ Subsurface CCA and Creosote Treatment To confirm presence or absence 
.,/ SP-SB-08 Soil Area, center of the site. of contamination . 

i../'SP-SS-09 I Surface Soil/ Subsurface Wood Storage Area (TWS). To confirm presence or absence 
SP-SB-09 Soil of contamination. 

SP-SS-10 I Surface Soil/ Subsurface Wood Storage Area (TWS). To confirm presence or absence 
./ SP-SB-10 Soil of contamination. 

SP-SS-11/ Surface Soil/ Subsurface large Storage Tank Area. To confirm presence or absence 
......-- SP-SB-11 Soil of contamination. 

SP-SS-12/ Surface Soil I Subsurface West of road near center of To confirm presence or absence 
./ SP-SB-12 Soil site. of contamination. 

SP-SS-13/ Surface Soil/ Subsurface Buried Creosote Ditch Area. To confirm presence or absence 
/sP-SB-13 Soil or contamination. 

v SP-SS-14 I Surface Soil/ Subsurface LF-1 and LF-2 To confirm presence or absence 
SP-SB-14 Soil of contamination. 

SP-SS-15/ Surface Soil/ Subsurface Buried Creosote Ditch Area. To confirm .presence or absence 
V' SP-SB-15 Soil of contamination. 

SP-SS-16/ Surface Soil/ Subsurface Southwest comer of the site . To confirm presence or absence 
..../ SP-SB-16 Soil of contamination. 

,_,/ SP-SS- I 7 I Surface Soil/ Subsurface Between Greenfield Creek and To confirm presence or absence 
SP-SB-17 Soil the earthen berm. of contamination. 

SP-SS-18/ Surface Soil/ Subsurface South central portion of the To confirm presence or absence 
./ SP-SB-18 Soil site. of contamination. 
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Table 1 (continued) 
Sample Codes, Descriptions, Locations, and Rationale 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Sample Code Sample Description Sample Location Rationale 

SP-SS-191 Surface Soil I Subsurface South of Wood Storage Area To confirm presence or absence 
,..- SP-SB-19 Soil (IWS). of contamination. 

v-s;;~;;~~ Surface Soil/ Subsurface West of Track Area. To confirm presence or absence 
Soil of contamination. 

/,P·SS-211 Surface Soil I Subsurface Track area. To confirm presence or absence 
SP-SB-21 Soil of contamination. 

""SP-SD..OI Sediment East of the site ncar the To establish background levels. 
entrance gates. 

0P-SD..()J, Se'diment East of the site in the offsite To determine presence or 
drainage. absence of contamination. 

vSP-SD..OS • Sediment Ditch south of Northeast Wood To determine presence or 
Storage Area (NTA). absence of contamination. 

__.5P-SD..06 · Sediment Onsitc creek southeast of To determine presence or 
Southeast Wood Storage Area absence of contamination. 

(NTB) . 

._,/SP-SD..07 Sediment Onsite drainage ditch west of To determine presence or 
Optimist Park. absence of contamination • 

./ SP-SD..08 Sediment Greenfield Creek downstream To determine presence or 
of the confluence with the on absence of contamination. 

site drainage ditch. 

.,.......-SP-SD..()9 Sediment Greenfield Creek downstream To determine presence or 
of SP-SD..OS. absence of contamination. 

/SP-SD-10 Sediment Near the outfall of Greenfield To determine presence or 
Creek into Cape Fear River. absence of contamination. 

/SP-SD-11 Sediment In the Cape Fear River west of To determine presence or 
Large Storage Tank Area. absence of contamination. 

,/SP-SD-12 Sediment Northwest property boundary at To determine presence or 
the Cape Fear River. absence of contamination. 

vSP·SD-13 · Sediment Wood Storage Area (NTB) To determine presence or 
near MW-20. absence of contamination . 

../ SP·SD-14 · Sediment South of the Buried Creosote To determine presence or 
Ditch Area. absence of contamination. 
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Table 1 (continued) 
Sample Codes, Descriptions, Locations, and Rationale 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Sample Code Sample Dscription Sample Location Rationale 

/SP-SD-15 Sediment South central portion of the To determine presence or 
site. absence or contamination. 

..... SP-SD-16 Sediment Southwestern portion of the To determine presence or 
site. absence of contamination. 

/SP-SD-17 Sediment Southwestern portion or the To determine presence or 
site. absence or contamination. 

\/ SP-SD-18 Sediment Southwestern portion of the To determine presence or 
site. absence or contamination. 

,./SP-SD-19 Sediment Southwestern portion or the To determine presence or 
sile. absence of contamination. 

,/SP-SD-20 Sediment Southeastern portion or the To determine presence or 
site, north of manhole. absence or contamination. 

...-'SP-SW-01 Surface Water Same location as SP-SD-01 • To establish background levels. 

/SP-SW-03 Surface Water East of the railroad crossing To determine presence or 
Greenfield Creek . absence of contamination. 

V'SP-SW-04 Surface Water Same location as SP-SD-07. To determine presence or 
absence or contamination. 

,/SP-SW-05 Surface Water Same location as SP-SD-08. To determine presence or 
abser:ce of contamination. 

v-SP-SW-06 Surface Water Same location as SP-SD-09. To determine presence or 
absence or contamination. 

VSP-SW-07 Surface Water Same location as SP-SD-10. To determine presence or 
absence or contamination. 

~P-SW-08 Surface Water Same location as SP-SD-11. To determine presence or 
absence or contamination. 

vSP-SW-09 Surface Water Same location as SP-SD-12. To determine presence or 
absence of contamination. 
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Table 1 · (continued) 
Sample Codes, Descriptions, Locations, and Rationale 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Sample Code Sample Description Sample Location Rationale 

.......SP·MW-08 Groundwater Southwest of LF·I and LF-2. To determine presence or 
absence of contamination. 

VSP-MW.OSA Groundwater West of MW.OS. To determine presence or 
absence of contamination. 

.,.......sP-MW-11 Groundwater East of the CCA and Creosote To determine presence or 
Treatment Area. absence of contamination. 

./SP-MW·IIA Groundwater Nonhwest of MW·II. To determine presence or 
absence of contamination. 

1,/'SP-MW·IIB Groundwater Southwest of MW·II. To determine presence or 
absence of contamination. 

/ 
VSP·MW-15 Groundwater Large Storage Tank Area. To determine presence or 

absence of contamination. 

SP·MW-16 Groundwater Nonh of Large Storage Tank To determine presence or 
.,/ 

Area. absence of contamination. 

../SP·MW-17 Groundwater Nonh of Large Storage Tank To determine presence or 
Area. absence of contamination. 

_....SP-MW-20 Groundwater Wood Storage Area NTB. To determine presence or 
absence of contamination. 

I,/'SP-MW-20A Groundwater South of MW-20. To determine presence or 
absence of contamination. 

v'SP-MW-22A Groundwater Large Storage Area. To determine presence or 
absence of contamination . 

.,......sP-MW-24 Groundwater South central ponion of the To determine presence or 
site. absence of contamination. 

VsP-MW-24A Groundwater West of MW-24. To determine presence or 
absence of contamination. 

v"SP·MW-25 Groundwater South of Buried Creosote Ditch To determine presence or 
Area. absence of contamination. 

:~· SP·MW-27 Groundwater Nonheast comer of site. To determine presence or. 
absence of contamination . 
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Table 1 (continued) 
Sample Codes, Descriptions, Locations, and Rationale 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Sample Code Sample Description Sample Location Rationale 

..,.....SP-MW-28 Groundwater West of railroad tracks along To determine presence or 
eastern boundary of the site. absence or contamination. 

..,.SP-MW-28A Groundwater Southeast of MW-28. To determine presence or 
absence of contamination. 

1/'SP-MW-29 Groundwater Southeastern portion of site. To determine presence or 
absence of contamination. 

/sP-MW-29A Groundwater South of MW-29. To determine presence or 
absence of contamination . . 

.... SP-MW-31 Groundwater Southwest comer of the site . To determine presence or 
absence of contamination. 

...--SP-MW-32 Groundwater East of MW-31 • To determine presence or 
absence of contamination. 

./ SP-MW-33 Groundwater East or MW-32 . To determine presence or 
absence of contamination . 

r/SP-MW-34 Groundwater Southern boundary or the site. To determine presence or 
absence of contamination. 

vSP-MW-35 Groundwater South of MW-34. To determine presence or 
absence of contamination. 

,/ SP-MW-36 Groundwater Southwest o(MW-35. To. determine presence or 
absence of contamination. 

_.....SP-MW-37 Groundwater South of softball fields . To establish background levels. 

../SP-MW-38 Groundwater North of MW-37 • To establish background levels. 

.../SP-MW-39 Groundwater North of MW-38. To establish background levels. 

v SP-MW-40 Groundwater In LF-1 and LF-2. To determine presence or 
absence of contamination. 

v· SP-MW-41 Groundwater East of MW-40. To determine presence or 
absence of contamination. 

~· SP-MW-42 Groundwater East of MW-41. To determine presence or 
absence of contamination . 
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Table 1 (continued) 
Sample Codes, Descriptions, Locations, and Rationale 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Sample Code Sample Description 

../SP-BI0-07 Biological, Fish Tissue 

v-S'P-BI0-08 Biological, Fish Tissue 

vSP-BI0-09 Biological, Fish Tissue 

SP - Southern Wood Piedmont 
SO - Sediment Sample 
SS - Surface Soil Sample 
SB - Subsurface Soil Sample 
MW - Monitoring Well 
SW - Surface Water 
BIO - Biological Sample 
LF - Land Farm Area 
NTA - Non-Treated Wood Area 
NTB - Non-Treated Wood Area 
CCA - Chromated Copper Arsenate Area 
TWS - Treated Wood Storage Area 

Sample Location Rationale 

In Cape Fear River near To determine presence or 
southwestern portion of site. absence of contamination. 

In the Cape Fear River west of To determine presence or 
Large Storage Tank Area. absence of contamination. 

East of site In Greenfield Lake. To establish background levels. 
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3.4.3 Groundwater Sampling 
To characterize the groundwater at the SWP site, groundwater samples were 
collected from 31 permanent monitoring wells. Nineteen of the wells were previously 

installed and 12 wells were installed during field work for this ESI. Sample codes and 

descriptions are listed in Table 1 and shown on Figure 2. Figure 1 describes source 

areas of the site. 

3.4.4 Surface Water Sampling 
Eight surface water samples were same locations as eight of the 

sediment samples. The eight sediment sam le 1 cations chosen for surface water 

collection are as follows: -SD-01, and SP-SD-03 through SP-SD-02 A background 

surface water sample was taken from P-SD-01 location. Sample codes and 

descriptions are listed in Table 1 and shown on Figure 2. 

3.4.5 Sediment Sampling 
Eighteen sediment samples were collected during the ESI at the SWP site. One of 

the sediment samples was collected as a background sample, inland and upgradient 

of the site. Three sediment samples were collected in the Cape Fear River, one at 

the northwest property boundary, one in the south boat slip, and one at the outfall 

of Greenfield Creek into the Cape Fear River. Three sediment samples were taken 

from Greenfield Creek. Two samples were collected in the onsite drainage feature. 

One sediment sample came from an offsite drainage feature which lies parallel to the 

train tracks along the eastern property boundary. A total of five sediment samples 

were taken in the wetland areas located in the southwestern portion of the site. Two 

samples were from the wetland area south of the buried creosote sludge ditch. The 

remaining two sediment samples were taken from wetlands in and around the 

southeast wood storage area (NTB). Sample codes and descriptions are listed in 

Table 1 and shown on Figure 2. 

3.4.6 Biological Sampling 
Three biological tissue samples were collected in the surface waters ·near to the site. 

One sample was collected at the outfall of Greenfield Creek into the Cape Fear 

River, one was collected in the south slip on the western portion of the site, and one 

was collected upgradient and offsite as a background sample in Greenfield Lake. 

Sample codes and descriptions are listed in Table 1 and shown on Figure 2. 

21 



• 

• 

• 

3.5 Analytical Support and Methodology 
All sample collection, sample preservation, and chain-of-custody procedures used 

during this investigation was in accordance with the standard operating procedures 

as specified in the USEPA Region 4, Environmental Services Division, Environmental 

Investigations Standard Operating Procedures and Quality Assurance Manual, May, 

1996, (EISOPQAM). Water matrix trip blanks were collected weekly for quality 

control purposes. 

All laboratory analyses and laboratory quality assurance procedures used during this 

investigation were in accordance with standard procedures and protocols as specified 

in the Analytical Support Branch's Laboratory Operations and Quality Control 

Manual, United States Environmental Protection Agency Region IV, Environmental 

Services Division, October 1990, or as specified by the existing United States 

Environmental Protection Agency standard procedures and protocols for the Contract 

Laboratory Program (CLP). Analysis for dioxins was by EPA SW-846 method 8290 

for select soil samples. All samples were submitted to CLP laboratories, as 

appropriate, at the time of sampling . 

3.6 Analytical Data and Data Qualifiers 
All analytical data were subjected to a quality assurance review as described in the 

EPA Environmental Services Division laboratory data evaluation guidelines. In the 

tables presented, some of the concentrations of the organic and inorganic analytes _ 

may have been assigned a "J" qualifier. This indicates that the qualitative analysis 

was acceptable, but the quantitative value is an estimate-. Other analytes may have 

been assigned an "N" qualifier, indicating that they were detected based on the 

presumptive evidence of their presence. This means that the compound~is only 

'tentatively identified, and its detection cannot be a positive indication of its presence. 

The results for some of the samples are assigned a "U" qualifier: This qualifier 

indicates 1that the contaminant was analyzed for but not detected above the sample 

quantitation limit for that sample (SQL). The reported number is the laboratory 

derived sample quantitation limit for the compound or element in that sample. At 

times, miscellaneous organic compounds that do not appear on the target compound 

Jist are reported with a data set. These compounds are assigned a "JN" qualifier, 

indicating that they are tentatively identified at estimated quantities. Because these 

compounds are not routinely analyzed for, background levels or SQL levels are not 
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generally available for comparison. The complete analytical data sheets are provided 

in Appendix A of this report.. 

'Samples .containing concentrations ofcontaminants greater 'than three times those or 

\he background sample are considered to be elevated. In the cases where there was 

no detection of a contaminant at the background location, any sample with a 
concentration above its sample quantitation limit (SOL) and above the background 

SOL is considered to be elevated. These samples are noted in the text and are 

shaded in the tables . 
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4.0 Waste Sources 

4.1 Source Descriptions 
The source area for soil contamination at the SWP site is approximately 35 acres of 

land which lie from the north central to southeastern portion of the site. Included 

are areas which were once utilized for wood preserving and wood storage activities, 

the large storage tank area, the creosote treatment area, the covered sludge ditch, 

small diesel storage area, and landfarming activities. Potential source areas are 

illustrated on Figure 1. 

4.2 Source Sample Locations 
Twenty-one surface and twenty-one subsurface soil samples · were collected in 

association with the SWP site at depths from 0 to 2 feet bls and at depths greater 

than 2 feet but above the water table, respectively. Six samples were taken in former 

wood storage and landfarming areas. Five· samples were located in previously 

identified contamination source areas. Seven samples were taken in areas which 

were not previously sampled. Three samples were collected as background samples, 

with two of these located northeast and southeast of the site. An additional 

background sample was collected along the north property boundary, between LF-1 

& LF-2 and the Amerada Hess Terminal. Sample codes and descriptions are listed 

in Table 1 and are shown on Figure 2. 

4.3 Source Sampling Results 

4.3.1 Source Organic Analytical Results 

Elevated levels of extractable organic constituents were detected in surface soil 

samples SP-SS-05, SP-SS-06, SP-SS-07, SP-SS-08, SP-SS-09, SP-SS-10, SP-SS-11, SP­

SS-13, SP-SS-14, SP-SS-17, and SP-SS-21. Extractable organic constituents detected 

at elevated levels in surface soil samples include: naphthalene, 2-methylnaphthalene, 

acenaphthylene, acenaphthene, dibenzofuran, fluorene, pentachlorophenol, 

phenanthrene, anthracene, carbazole, fluoranthene, pyrene, benzo(a)anthracene, 

chrysene, bis(2-ethylhexyl)phthalate, benzo (b ·and/or k) fluoranthene, 

benzo(g,h,i)perylene, benzo(a)pyrene, and indeno(l,2,3-cd)pyrene. No purgeable 

organic constituents were detected in surface soil samples obtained during this 
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investigation. Elevated levels of pesticides were detected in surface soil samples SP­

SS-03, SP-SS-05, SP-SS-08, and SP-SS-21. Pesticides detected at elevated levels in 
surface soils ·include: endosulfan I (alpha) and 4,4'-DDE (P,P'-DDE). Dioxin/furan 

constituents were detected in surface soil samples SP-SS-06, SP-SS-13, SP-SS-14, SP­

SS-17,and SP-SS-19. Dioxin/furan compounds detected at elevated levels in surface 
soil samples include 2,3, 7,8-tetrachlorodibenzodioxin, tetrachlorodibenzodioxin (total), 

1,2,3, 7,8-pentachlorodibenzodioxin, pent~chlorodibenzodioxin (total), 1 ,2,3,4, 7,8-

hexachlorodibenzodioxin, 1 ,2,3,6, 7 ,8-hexa-chlorodibenzodioxin, 1,2,3, 7 ,8,9-

hexachlorodibenzodioxin, hexachlorodibenzodioxin (total), 1,2,3,4,6,7 ,8-

heptachlorodibenzodioxin, heptachlorodibenzodioxin (total), octa-chlorodibenzodioxin, 

2,3,7 ,8-tetrachlorodibenzofuran, tetrachlorodibenzofuran (total), 2,3,4,7,8-

pentachlorodibenzofuran, pentachlorodi~enzofuran (total), 1,2,3,6,7,8-

hexachlorodibenzofuran, 2,3,4,6, 7 ,8-hexachlorodibenzofuran, hexachlorodibenzofuran .k V 
(total), 1,2,3,4,6, 7 ,8-heptachlorodibenzofuran, 1,2,3,4, 7 ,8,9-heptachlorodibenzofuran, \ <:.~ \ 

heptachlorodibenzofuran (total), and octachlorodibenzofuran (total). Toxicity ') 
0 

f'fD 
Equivalency Values (TEO) ranged from 250 to 31100 ng!kg for the surface soil source /! 2 .,.\ r··· \ 
sample. The surface soil source sample organic analytical results for extractables, '\,.. J..a \ ,.~"'"" \ · 

~·-pesticides/PCBs, and dioxin/furans are summarized in Tables 2, 3, and 4, respectively. · 6'"' 

Elevated levels of extractable organic constituents were detected in subsurface soil 

samples SP-SB-03, SP-SB-04, SP-SB-05, SP-SB-07, SP-SB-08, SP-SB-09, SP-SB-1 0, SP­

SB-11, SP-SB-12, SP-SB-13, SP-SB-14, SP-SB-17, SP-SB-20, and SP-SB-21. 

Extractable organic constituents detected at elevated levels in subsurface soil samples 
include: naphthalene, 2-methylnaphthalene, acenaphthylene, acenaphthene, 

dibenzofuran, fluorene, phenanthrene, anthracene, carbazole, fluoranthene, pyrene, 

benzo(a)anthracene, chrysene, benzo (b and/or k) fluoranthene, benzo(g,h,i)perylene, 

benzo(a)pyrene, and indeno(1,2,3-cd)pyrene. Elevated levels of purgeable organic 
constituents were detected in subsurface soil samples SP-SB-03, SA-SB-05, SP-SB-07, 

SP-SB-08, and SP-SB-11. These purgeable organic constituents included benzene, 

ethyl benzene, methyl ethyl ketone, toluene and total xylenes . 
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Table 2 
Surface Soil Extractable Organic Analytical Results 

Southern Wood Pie«J:~~~L l~P.~n1 _ .. 
Wilmington, New Hanover vuumv, • .,.onn liaruuma 

Parameters 
(ugfkg) 

Background 1----.-----.-------.------.----11 
SP-SS-01 ~n r<fl"' n-o ~p-~c;:_n~ .. ., coco nA con ~co.j)5 _SP.SS-06_ 

_Extractable Oroanic comoounds 

' 2-Chlor 390 u • • • - -

" 2,4 -uimethylphenol 390 u • - - -

390 u 85 J 62 J - - 42 J .... .. 
' l'IClJ.IIILIIdi<;JI<; 

" '" ..... ·'· .~..~ ·'· - ... v .............. _ ......... _ ..... _ 390 u 120 1 - - - -

~~~~~~~"·.~·~~·"~"----------~~3~90~u~~---~-~~-~~~~-~~--13~81J_4-~16~o~J~I 
__::: Acen:mhthene 390 U • • • • 110 1 

'I )I "n""n 390 U 46 J • • 42 J _84 J 

: 
1
:1:"'F.l .. ,UwO~,I,'ve .. l~ ... ev 390 U • • • • 1301 

lP· out"""'""'' 390 U • • • • 
" · .n;m"'"'':vovp:.,. .. ul 970 U • • • 170 J J\1-':;:::'::::::::::\:::::: 

-~ r_Phenant~~ 390 U 1401 72 J 59 J 390 ti';:;ipw,}[ 
-...... lt~ •L 390U • • 5QJ 2201 
....... f""U" 

.-: .. ··.,· 
<:•: 

. earbazoJI: 390 u - 77 J 220 1 320J 

' ~Di·n·Binyl _PL -• 390 U 

' 'Fll IP 250 J 

" 220J 

lriJrl>~=a!liL 390 u 
.. , ....... v 2201 

., 4 B~s(2-... tt.-,;lhexyl) Phthalate 390 U 

' ;r; ..... ,v (b and/or k) Fluoranthene 220 J 

""" lBenzo(a)Pyrene 150 1 

' '· (1,2,3 -cd) Pyrene 110 1 

" IBenzo (g,h,i) Perylene 110 J 

Miscellaneous Extractable Organic,.. 

.1-. Methyllt_ap_ht~alene 

Biphenyl 

A!e.!_hymapnthalene 

Dimethyl naphthalene 

. Methul..lih~>n'7nfur<>n 

Fluorenone 

Methylanthracene 

Methylanthracene ( 2 isomers) 

Methyl phenanthrene 
1 Phenylnaphthalene 

Anthracenedione 

26 

100J 

96J 

-
1001 

1501 

87 J 

63 J 

56J 

90JN 

90JN 

160J 

1801 

110J 

150J 

2601 

140 J 

1401 

1801 

520 

4001 

-
310J 

-
300J 

1101 

921 

791 

. \::; j',i;:;;:;;:;:;t::,:;:;::cE IKJ>J. ;:;::::: 

14o 1 :=:-;:~tr&;;ow ';':;::; 
290 J j,i':t:9IQ:Jt (/ 
260 J :{'?'J'h ::::: ' 

801N 

2001N 

400JN 

901N 

300JN 



Table 2 (continued) 
Surface Soil Extractable Oraaanic Analytical Results 

Southern Wood Pie mont Com "t · 
Wilmington, New Hanover County, Nonh arolina 

Parameters Background 
(uglkg) 

SP-SS-01 l<"n ..,...,._n., SPr~~-n~ SP-~~-n.<t sp.~~-n.c: sp.~~ n.c 

Miscellaneous Extractable Organic r. . .... 

Dimet' ' nrene (2 aMJmcn~. 500JN 

Cyclopentaphenanthrenone 300JN 
... -• -• ry1cm:: 

Ethyleneglycol 

Benzofluorene 

Methylpyrene lOOJN 90JN 

I Methylpyrene (2 

Benzoanthracenone 

RPn7n"' •v· ...... v..... (2 knrners) 300JN 
... thinnhenl' 200JN 

Methylbenzanthracene 6001N 

Perylene 2001N 1001N 4001N 2001N 

Benzanthrace11nnP 

Carooxy1ic Acid 700JN 
RPn' nflo· uu•cuc (not B or K) 

~~""(notA) 
tified Compounds I# 6.0001/4 3,0001/4 l,OOOJ/2 3,000113 2,000113 

ug!kg 
SP 

micrograms per kild;ram 
Southern Wood Pie mont 

ss Surface Soil 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SQL). 
- Not detected 

Ril Elevated levels which are greater than three times the h,,.ltnrnund level or_ greater than the SQL . 

• 
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Table 2 (continued) 
Surface Soil Extractable Organicv7A~nrga~lyt~iical Results 

. .... . South~rn V!~od Pleamont a.• limy 
wummaton, new l'i~!_I'!QVer County, n1 th Carolina 

Parameters Bja\_;~ uuu.: ":<! 

(ugfkg~ SP·SS-_01 ~n ~~-07 ~n ~~-nR ~P-~~-no SP-SS-10 _SP~S£-11 

Extractable O~nic Comvuunds 

2-Chlor1 

2,4-DiJ ... ,, .. 1 •r,nl 

Dibenzofuran 

Fluorene 

Hexachlorobenzene 

D~ ·uu1 fl Phthalate 

Fluoranthf'nf' 

Miscellaneous Extractable Organic r. 
1- Mcthylnaphthalene 

_Biphenyl 

Methyfn,.nhth'llene 

Dimethylnaphthalene 

Methyldibenzofuran 

Fluorcnone 

Mcthylanthracene 

Methylanthracene ( 2 JsomcrsJ 

Methylpm:nanthrene 

Phenylnarhth,.JPnP 

Anthracenedione 

mimet IVIonenanthrene 

28 

-

360 1 tr: ··:= ~ .. += ----+__::;22=-:o;.;:J~+-----II 
230J 

IOOJN 

200JN 

400JN 200JN 

200JN 

500JN 300JN 

200JN 

600JN l,OOOJN 

-

71J 

2201 

97 J 

380 

580J 

170J 

340J 

360J 

-

:::.=·.: 

_;::. ::;:;:;:~;:::;:;:;:;:=:;: 

·.·:;::. . :.:,::::::=:: 

240J 

200JN 

400JN 

200JN 

600JN 



Table 2 (continued) 
Surface Soil Extractable Ora.anic Analytical Results 

Southern Wood Pie mont ComJJane 
Wilmincit~n. New Hanover Countv. North arolina 

In . 
Parameters DIU:JU! UUIIl 

(ug/kg) ...... "'"'.n1 ~P-~~.07 """"""'no sp.~~-no SP-SS-10 SP-SS-11 

Miscellaneous Extractable urganic ~ ontfc: 

Dimethyipm:;multhrene (2 isomers) 

C:y-' bnhPn III<:;IIUII<:; 600JN 300JN 
~ nanthrylene 4.000JN D<:;l 

Ethyleneglycol 
Jlp, -unrPnP 700JN 

MethyJpyrene lOOJN 

Methy1pyrene (2 isomers) 4.000JN 

Benzoanthracenone 
n (2 ic-n"lP!"!:\ 
n . . 

l,OOOJN 300JN 1pn Ill:; II!:; 

Methv" 141,;1:;111:; 

~ 

200JN 90JN . 200JN c~:;rp~:;nc 

.... 
SOOJN lOOJN 

Carboxylic Acid 500JN 

Benzofluoranthene (not B or K) 
... 

pc111:; (not A} 

' ··- ' Comnnuncl<: I# 6,000J/4 2.000J/4 900J/2 2.000J/3 
Allc:~nP<: .400 T 4.nnnJ 

uglkg micrograms per kil1rram 
SP Southern Wood Pie mont 
ss Surface Soil 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SQL). 
- Not detected 

It::::: Elevated levels which are greater than three times the h<>,.lrnrnnnd level or greater than the SQL. 

• 
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Table 2 (continued) 
Surface Soil Extractable Organic Analytical Results 

Southern Wood Piecfmont Company 
Wilmirauiuu, New Hanover County, North Carolina 

Parameters .... -• 1d Source ~ ..... nl .. ., 

(ugfkg) SP-SS.13 SP-SS-14 co ceo '5 ~P-~~.11> 

Extractable Organic C'.• 
.... 

2-C' ' '' • 39 J 

2.4-J ••mernvlphenol - 70 J . . 
. . 
. -
. . 
. . 
. . 

. -

. . 

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

- -=~ ~ le'+: ----+----ll 

Bis(Z-..... ·;• :: ........ yl)phthalate 

Benzo(b and/or k) fluoranthene 

Benzol a 1pyrene 

lndeno(l. 2_~-co)pyrene 
n. ,h,i)perylene 

Mh:~ellanl'nn" Extractable Organic Compounds 

Methyln_arhtltalenc 

Dimcmy'- mhtltalene 

Methyldibenzofuran_ 

Auorcnone 

~etltyl~n' 

Methylanthracene ( 2 isomers) 

Methylrh' rene 

PhenyJn,.nhth,.Jene 

• ,_,,,dion< 

lethvlnhen:mthrene 

. . -
- -

::-::·· ... ..:.·· .:·.:-· 

i;i;('\:'lm.!EJ.}:i:i't ;:•:::: . .. 'I?:::•: 

- . 
- . 
- . 
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Table 2 (continued) 
Surface Soil Extractable ora,anic Analytical Results 

Southern Wood Pie mont Compane 
Wilmington, New Hanover Couniv~ North arolina 

Parameters Back2n..um.i Source Samples 
(ugfkg) 

SP-SS-01 SP-SS-12 SP-SS-13 SP-SS-14 I;:D_I;:t;:_t C SP-SS-16 

Miscellaneous &;.AU... - Ll • nroant~ Com'.,uuu\h 

Dirm::ii•yipucuauu.rene (2 isomers) -
;:;, , ... ;vp.!::tanhPn<> ICIIUU'" 

n .. n., .. ~afthan.,ntJ-arylene 

I Ethyleneglyc01 

Benzofl uorene 

Methylpyrene lOOJN 

I Meth: •1-'r•cuo;; (2 icnm,.~) 

Benzoanthracenone 

Benzoanthracenone (2 JsomersJ 

Be••LV••ap•lthothiophene 

Methyr IUCIILCIIIIIII Clt;.;CJIC 

Perylene 200JN 200JN 200JN 

Benzanthracenone 

Carboxylic Acid 600JN 3,0001 
Benzofluoranth,.'le (not B or K) 

rene (not A) 

:ntified COrnpuunu:. I # 6,0001/4 2,000J/4 5,0001/6 ~.OOQJ/4 700 J/1 
Alka~e~ 'i.OOOJ 

ug!kg 
SP 

micrograms per ki11rram 
Southern Wood Pie mont 

ss Surface Soil 
1 Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SQL). 
- Not detected 

fB Elevated levels which are greater tha~ three times the bacKground level or greater than the SQL. 
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Table 2 (continued) 
Surface Soil Extractable Organic Analytical Results 

Southern Wood PiecTmont Company 
Wilmington, New-Hanover Countv~·North carolina . 

n. _. Source... • Parameters 
(uglkg) 

SP-SS-01 SP-SS-17 SP-SS-18 SP-SS-19 

Extractable Organic Compounds 

2-ChJ .L IIUI 390 u - . -
2,4-Dimeth~,:., .......... , 390 U - -
Naphthalene 390 U -;=·:-· ·.·:·· ..... ·· 

l~":.:~"'~~·'"r!'l_!!!Enap~nnt~na'te~nn~e--------4-~390~U:!.__p.. •C - -
ArPn,.nhthylene 390 _U 360 J - -

- . 
Dibcnzofuran 390 U 300J -
Fluorene 390 U - -
flpy 1uul!nzene (HCB) 390 U - -
!' .LO _L 970 u - -
!'u .. uamurene 390 U 150J SSJ 

Anthracene 390 U 670J - -
390U 320J - -

Di-n-butyl PhthaJ,.tP 390U - . 
Fluoranthene 620 210J 

CD CC 1n SP-SS-21 

. 

- 82J 

- 47 J 

. 3]_J 

- -
. 54J 

- -
. 
. -

38 J _210J 

34 J llOJ 

46J 6~ J 

. -
360J 520 

340J -140J 27_0J 

560 230J 

350J 200J 
_n_e_l,-atnl-lt-hr-ac_e_ne ________ __,~---....::::.:::0~0 u,;;_

1 -*1 ++. ,,. ~-i +·:::!_+~:.: -~.;...._-+-~....;._-J-___;~....;._-+ 
,,_-_~hr=--yseln_e ___________ -t_...;;;2;;;.20;;...J~-+I '\ hi- :fiii 
~is(2-ethylhexyl)phthalate 390 U 

lf·::;::l~C::.:;:I~::::::~~:: ::::_l)_::payn~rde~/nO~er_:k:L...:.:)fl:_:UO:::,:ra:_::n:.:.:,lh!:::,en:.:.:;e:...,_ ____ -+-~~=:5200~~!...,_--t~:i lii.::::::: 

lndeno(' ., ~-cd)pyrene 110 J ;::,,,.,,,,,,,,;::·· · ""'''' ::::;: 

~~.::::.:.Bc:Jn::::I<ZI~IJI~ l! .• ~h.,'.!l.i')J.t=,il-''"1 :!.:''":=:.u'"--------...L-:!l~lO!;!.,!..J ---L •.• 

Miscellaneous Extractable O~anic Comoounds 

1- Mcthylnaphthalene 

_M~hylnaphthalene 

Dimethylnaphthalene 400JN 

Methyldibenzofuran 

Fluorenone 400JN 

Methylanlhraccne 200JN 

Methylanthracene ( 2 ISomers} 

_Pn~ylnaphthalene 

Anthracenedione 700JN 

.eJ'wlonen:IJ oL ;ene 400JN 

32 

300J 

-
330J 

340J 

210J 

250J 

220J 290J 480 

. . . 
280J 450J _,:;:~::::iii(i1fji1Q6t::::::::: 

250J 95 J 260J 

130 J 97 J jt}:i:'f~; ;::::,:;::;:·;:::,:::::•:::: .1:1.\ttJ 
160J 98 J i[}:::::::;:-,_. .. 

{:i;;~; 

400JN 



Table 2 (continued) 
Surface Soil Extractable Ora,anic f,!l:!~.cal Results 

Southern Wood Pie mont C~~· ... 
Wilmington, New Hanover County, North \iarouna 

Parameters Ba, • . Source Samples 
(ugfkg) 

~'P-~~-nt SP-SS-17 SP-SS-18 SP-SS-19 ~'P-~~?n SP-SS-21 

' M;.,,.,., mwu!!i Extractable Organic Co ·-t., 

Dimethylphenanthrene (2 isomers) 

c, ... v ..... . .. 
5001N lOOJN IIICIIUIIC 

n .. n .... mthrylene 

i Ethy' ' ' fiCIIC!;IJ'-V 3001N 
. 'RPn7nflnnrPnP lOOJN 

Meth 1001N 4001N 2001N 

Methylpyrene (2 tsomers) 

Benzoanthracenone 5001N 

Benzoanthracenone (2 tsomersJ 

n.·-·--· '"'"'"'"t''IP'le 1001N lOOJN 

Meth:" lhrnc-f'nf' 1001N 
n .I 

2001N 3,0001N 2001N 2001N 1001N n::rytcm; 

n lOO_JN 
Carboxylic Acid 

Benzofluvaaum""" (not B or K) 801N 
,, ..... c (not A) 801N 

ed r """~ I# 6,0001/4 4,0001/3 6,000_1!5 6001/1 6001/1 
Alb>nPc _I.OOOJ 

ug/kg 
SP 

micrograms per kilo/rram 
Southern Wood Pie mont 

ss Surface Soil 
1 Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL). 
- Not detected 

lim Elevated levels which are greater than three times the "'" ... d level or greater than the SOL 

• 
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Table 3 
Surface Soil Pesticide/PCB Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carollo~ 

Parameters .... -•- " Source Samples -a· 

(uglkg) 
SP-SS.Ol SP-SS-02 SP-SS-03 SP-Ss-04 s_p.s_s-os SP-SS-06 

n, .t.:o~, I PCB Comoounds 
Pnrlnc:nlfan I (Alpha) 2.0U - - -
4,4' -DDE (P,P' -DDE) 3.9U - -:~:>;:;::;::{:: - - -
Endrin 3.~u - - - -
4,4' ·DDT (P,P' ~T)_ 3.9U - lOJN - - -.. -• l PCB r., ... l'u~ .. _:!~ ~S-0_1_ SP-SS-07 SP-55-08 SP-S5-09 SP-SS-10 SP-SS-11 .. 
Endosulfan I (Alpha) 2.0U 130N -~H\W't:::f:: - - -
4,4' -DDE (P,P' -ODE) 3.9U - - - - -
Endrifl _3_._9U - - . - -
4,4' -DDT (P,P' -DDT) 3.9U - - - - -
!'· .£._._., l PCB J:!Jmpounds_ SP-SS-01 SP-SS-12 SP:.S~·13 _SP-~S_-1~ SP-SS-15 SP-SS-16 ..... lf"n l_(t\)l'_ha) 2.0U 6.0N -

-ODE (P,P' -ODE) 3.9U - - - - -
Endrin 3.9U - - 150N - -
4,4' -DDT _(l',P_'_ :PPT) 3.9U - - - - -
Pesticides I PCB r. ~- SP-SS-01 SP-SS-17 SP-SS-18 SP-SS-19 SP-S5-20 SP-SS-21 

Endosulfan IJ~jlll_a) 2.0U - - - 5.2N t=:::::t::::::::::t~=.:::::::::::::;::: 
4,4' -ODE (P,P' -DOE) 3.9U - - - - -
Endrin 3.9U - - - - -
4.4' -DDT lP.P' -DDn 3.9U - - - - -

ugfkg micrograms per kilogram 
SP Southern Wood Piedmont 
ss Surface Soil 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SQL). 
- Not detected 

[fu8J Elevated levels which are greater than three times the background level or greater than the 
SQL. 

• 
34 



TABLE 4 
Surface Soil Dioxin/Furan Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters 
(ng!kg) 

(Total) 

1,2,3,7 ,8-Pentachlorodibenzodioxin 

Pentachlorodibenzodioxin (Total) 

1 ,2,3,4, 7,8-Hexachlorodibenzodioxin 

1,2,3,6, 7 ,8-Hexachlorodibenzodioxin 

,8,9-Hexachlorodibenzodioxin 

1,2,3,6, 7,8-Hexachlorodibenzofuran 

- 2.81 

0.161 

4.11 

5.5U 

55U 

1.31 

181 

30U 

• 80U1 

300U 

2.2U 

•461 

3.21 

3701 

4.01 

2,3,4,6, 7 ,8-Hexachlorodibenzofuran 17 

Hexachlorodibenzofuran (Total) 230 1 

1,2,3,4,6,7,8-Heptachlorodibenzofuran 42 

1,2,3,4,7,8,9-Heptachlorodibenzofuran 1.01 

Heptachlorodibenzofuran (Total) 43 1 

Octachlorodibenzofuran (Total) 28 

(Toxicity Equivalents Value) 4.71 

NOTES: 

3,000 

SP 
ss 

Material analyzed for but not detected 
Southern Wood Piedmont 

nglkg 
1 
u 

Surface Soil 
Nanograms per kilogram 
Estimated Value. 

250 3,100 

1.21 

4.91 1001 191 

2.01 2.11 

4.81 640 17 J 

* 
Material analyzed for but not detected. Number shown is the sample quantitation limit (SOL). 
The total amount of toxic dioxin and furan concentrations present at a site is usually expressed as toxic 
equivalents (TEO) of 2,3,7,8-tetrachlorodibenzodioxion (fCDD) present. 

Elevated levels which are greater than three times background level or greater than the SOL. 
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Elevated levels of pesticides were detected in subsurface soil samples SP-SB-03, SP­

SB-04, SP-SB-05, SP-SB-09, SP-SB-11, SP-SB-20, and SP-SB-21. Pesticides detected 

at elevated levels in subsurface soils include: endosulfan I (alpha), 4,4'-DDE (P,P'­

DDE), and 4,4'-DDD (P,P'-DDD). Subsurface soil samples were not analyzed for 

dioxin/furans during this investigation. The subsurface soil source sample extractable, 

purgeable, and pesticide/PCB analytical results are summarized in Tables 5, 6, and 

7, respectively. 

4.3.2 Source Inorganic Analytical Results 
Inorganic analytes were detected at elevated levels in all surface and subsurface soil 

source samples when compared to background levels of naturally occurring levels for 

the area. Inorganic analytes were detected at elevated levels in surface soil samples 

SP-SS-02, SP-SS-03, SP-SS-04, SP-SS-05, SP-SS-06, SP-SS-07, SP-SS-08, SP-SS-09, SP­

SS-10, SP-SS-11, SP-SS-12, SP-SS-14, SP-SS-19, SP-SS-20, and SP-SS-21 and in 

subsurface soil samples SP-SB-02, SP-SB-03, SP-SB-04, SP-SB-06, SP-SB-07, SP-SB-

08, SP-SB-09, SP-SB-10, SP-SB-11, SP-SB-12, SP-SB-14, and SP-SB-18. Inorganic 

analytes detected at elevated levels in both surface and subsurface soil include 

aluminum, arsenic, barium, cadmium, calcium, chromium, cobalt, copper, cyanide, 

iron, lead, magnesium, manganese, mercury, nickel, potassium, sodium, vanadium, 

and zinc. No additional inorganic analytes were detected in surface soil samples. A 

more detailed summary of surface and subsurface soil inorganic analytical results are 

presented in Tables 8 and 9. The complete set of analytical data is presented in 
Appendix A . 
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• Table 5 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background -
(uglkg) 

SP-SB-01 SP-SB-02 SP-SB-03 SP-SB-04 SP-SB-05 SP-SB-06 

Extractable O~anic Comp0nds 

Acena ........... 390U - - - I ii: ., H}: 360J 

Acen:mhthylene 390U - - - - -
Anthracene 390U - 561 43J Ill 58 J ·.·. ·: ... · 

Benzo( a ,,lll;;,, a"""" 390U 57 J /.·· :r·:· : 42J - .·. 

n. iJpyrene 390U lOOJ - 51 J - -
I ::: } ~~~. ,~~,~,,,:,,," Benzo(b and/or k)fluoranthene 44J UOJ _7]_J - -

Benzou!.h. .I 390U 
1.)' '""" - - 77 J - 42J 

Carbazole 390U - - - - -
~r:, .......... 

··: :=:· 
390U - 81 J 160J fttt~! :::m· 1/f( 78J 

·.· ·.·:· 
Dibenzofuran 390U - - - .r· .\~:- 82J 

Fluoranthene 390U - 220J 180J 1'~: 77 J 

fluorell~ 390U 190J - - -

• Indeno(l.23-cd)pyrene 390U - - 86J - -
2-MethyJn:mhthalene 390U - - - - -
Naphthalene 390U - - - - -
Ph en: ..... 390U - ~ ... ~t,::: 67 J 

Pyrene 49J - 71 J 

Miscellaneous Extractable O~anic Cm.~~)IUunds 

Methylrl!!'.hth~ 

_!_ -Methylnaphthalene 

Biphenyl 

Ethylnaphthalene 

Dimethyl naphthalene 

Dimethylnanhthalene (2 isomers) 

Dimethylnaphthalene (3 isomers) 

I 'frimethylnaphthalene 

Memylbipnenyl 

Vanillin 

~uayadibenzofuran 30,000JN 

Methylfluorene 

Dibenzothiophene 

Methylanlhracene 

:e MethvUMethvlethv)) Phe 
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• Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters ... . 
Dil\;fq;lVUUU 

(uglkg) 
SP-SB·Ol SP-SB-02 SP-SB-03 SP-SB-04 · SP-SB·OS SP-SB-06 

Miscellaneous Extractable Organic 
n mhthntluopnene 

c~ 
_L 

ljllll•ll<liiLIJI_.IIVII_. 

In inn line 

Ar.P. "'"\.11:', ridine 

Benzofluorene 20,000JN .. 

RP.n7nfluorene__ (2 '· 
-

Benzanthracenone 

~vclonentapyrene 

Me1ny:..,,,.-uamurene 
A dionP. 20, OOOJN 

Methylpyrene 

Methylpyrene (2 1somcn;J 

• Tetrametn:, m; 6,000JN 

Be1 ''""" (not A) 
Benzofluoranthene (not b or k) 1MMI)JN 

Methylchr,, ... ~ 
~ .I lOOJN 
1: "'·""II<; 

-•- ,, ...... 
~xy!ic Acids 

Benzoic Acid BOJN 

Hexahydrohydroxytrimethyl 

Phenanthrenone 

Unidentified Compounds I # 2,000J/1 l,OOOJ/2 7,000J/4 7,000J/6 

Branched -~ne 

Alkanes llOOOJ 

ug/kg micrograms per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SQL). 
- Not detected. 

•• • Elevated levels whkh "e gn:at" I han lhn:e r;mes the background level m 
greater than the SQL. 
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Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Background Parameters 
(uglkg) 

SP-SB·Ol SP-SB-07 SP-SB-08 SP-SB-09 SP·SB-10 SP-SB-11 

_Exu .. ~ O~anic Com ponds 

Carbazole 

Cnrysene 

Dibenzofuran 

Fluoranthene 

\~: 
... ::. 

120J 

120J 
·::::: ~{' 

.·::· 

121 

1501 

1301 

Phenanthrene 390 U ).: ;: ''' 1/ ii} 370 J 110 1 .( ti.,, ~~):· 

II-P!.l.!:yre:!!:.ne ___________ ...L.......:4:,:9~J~_.LJ ,,,,,,,,,,:::::. ~":!l:"'~~:'' :!;jf/±1.1.·'. •· [$:i{FiN\i1 i"!@ .,., 0,=11. 240 1 

Miscellaneous Extractable Organic Compounds 

Methylnapmnalene 3,0001N 1,000,0001N 

1 -Methvlna,hth:~ll'nl' 8,0001!'1 

'Biphenyl 500,000JN 5,000JN 

i Ethylnaphthalene ~000001N 

LDim~_!naphthalene 2,0001N 

LDimethylnaphthalene (2 •.wmc1S) 7,000JN 

I Dimethylnaphthalene (3 i::.uun;d) 3,000,0001N 

4nnOOOJN 

Methylbiphenyl 1,0001N 1,000,000JN 5,000JN 

yanillin 

Methyldibenzofuran l,OOOJN 700,000JN 5,000JN 

Methylfluorene 4,000JN 

Dibenzothiophene 2,000JN 400,000JN 

_Me~racene l,OOOJN 

1 Methvl fMethvlethvn Phenanthrene 
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Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Ba'-"'6•"uu~ 
-

(ug!kg) 
SP-SB-01 SP·SB-07 SP-SB-08 SP-SB-09 SP-SB-10 SP-SB-11 

Miscellaneous Extractable urgall!_c 
... ·•~ thior:: hene 

_g., -L .. lO,OOOJN 500,000JN 3,000JN 

lnr'· ~•- lline l,OOOJN 
.:~:. 2,000JN IIUIII ... 

Benzofl11orene 4,0QOJN dOOOOOJN 

Benzofluorene (2 isomers) lO,OOOJN 

Benzanthracenone 

Cy··'· f'""" , 

Me_tJl_]apnt:nilmnrene_ 

A .. _.... linnP 

Methylpyrene lO,OOOJN 

M"'-" ,..,,rene (2 •M~_mer:sJ lO,QQOJN 1 ooo nnnJN_ 

~ethyl~--UaUUII_,U_, 

......... (not A) 

Benzofluoranthene _(not b or k)_ 3,000JN 

t.: ...... Jlchrysene lO,OOOJN 

Pery!ene 2,000JN 6,000JN 
..... l,OOOJN , .......... 
Carboxylic Acids 
n. '"~· .:. Acid 

Hexahydrohydroxytrimethyl (Methylethyl) 

Phenanthrenone 

Unidentified Compounds I # lO,OOOJ/1 4,0001/5 5,0001/5 

Branched Alkane lO,OOOJ 

Alkanes l.OOOJ l.OOOJ 

uglkg micrograms per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL). 
. Not detected . 

' 

II Elevated levels which are greater than three times the background level or greater than the 
SQL. 
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Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background 
(uglkg) 

SP-SB-01 SP-SB-12 SP-SB-13 SP-SB-14 SP-SB-15 SP-SB-16 
... _ _..._. • nro~nl~ Compundli 

, Acer.u.:;~ .... ~ .. ~ 390U I . \-__ . :· ,. I'/_ _: ''\ .I - - -
Acenaphthylene 390U 210J - 42J - -

·.;.· :·:::: 
Anthracene 390U 

.·.·. 
55 J 160J :=·:·· - -

n 11anthracene 390U 
:: ... :<· 

37 J 200J : 

390U =:r-. 
-:::=:. 

31 J 150J L)Nrene - -
,.,, . ·-······ ::"'. i _a_nd!or KJfiuor 1nthPnP 44J 

. ::·::: ·::::· 

120J 52J Dl:ll;l.UI .:::. -
"a~:nzo(l!,h,i)perylene 390U ·=~t. 

··::::. 

- llOJ - -
_Ca_l'_b~ 390U 190J - 39 J - -
Chry:>en~: 390U l.?:::::,:"='ffl:tw,}:;;::i 120J 270J - -
Dibenzofuran 390U ··r· ··::.:. ,,.,.,,, 85 J - - -
Fluoranthene 390U Mf. l.t=t[}'~::: 160 J 290J 85 J -
Fl~re~ 390U 

'•'\?••::,:::: .·:::;:,:,,:::::::::::: 

170J tl•:::•:::::::: -... :··· .·.· 

Indeno(~ 2 ~. i)pyrene 390U 
·:•::::::::: ·-_:,:::;::,:,:;:::;::::::;~ 

94J 

-~ ,h ~~:-
- -

7-MPthvln:~nhtltale_ll_e 390U - - -
1\laphthalene 390U - - -
Phenanthrene 390U llOJ - -
Pyrene 49J -,,:::::::''''''''''''·'·"'''·'t~ 97 J 

1-:::::::::::-:_:-:· 
•1'\:::::;{ ., .. 64J -

Miscellaneous Extractable Organic Ctunuuudds 

~hy~h_tha~ 
_1 al _L 

-~etf1y~i1pm''il_l!;_l'~: 300JN 

Biphenyl 

~ -ithalene &LilY wapu 

lJJmelhvln:~nhth:~lf'nP 400JN 

"11methv'nanhtha!ene (2 isomers) 

Dimethy!fl_apht~ (3 isomers) 

Tnmet~p~ 

Methylbiphenyl 

Vanillin lOOJN 

Methyldihf'nmfurall_ 300JN 

Methyl fluorene 

Dibenzothjophent:_ 

~)'_!anthracene 400JN 

Methvl (Methvlethvl\ Phenanthrene l.OOOJN 
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• Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wlllmlngton, New Hanover County, North Carolina 

Parameters Background 
(u~kg) 

SP-SB-01 SP-SB-12 SP-SB-13 SP-SB-14 SP-SB-15 SP-SB-16 

Mi~l'~11 u. ·'-'· ~ O~anic 'u" ,.,, 
~ onh•L •L'. 1,0001N uupm:m: 

r, '" ljlii<;IICliiLIIJ<;IIUII<; 

•. J . uinoline .. , 
A ridine 

Benzofluorene 

Benzofluorene (2 isomers) 

D<;IIL<lllllll ili,;<;IIUII<; 

q .. 
'YICII<; . 

~ethy:pu~nanthrene 

Anthracenedione 

l'vlemylpyrene 

~ethylpyren~ (2 ~umcr:sJ 

Tetramethyl ·' ............. 2001N 

"at;uLUI.IYICIIC (~A) 

Benzofluoranthene (not b or k) 

Methyk111jsene 

Peryt ... te 

. 1rysene 

Carboxylic Acids 2,0001 

Benzoic Acid 

Hexahydrohydroxytrimethyl (~ethylethyl) 

Phenanthrenone 

Unidentified Compuuuu;, I # 20,0001/8 1,0001/2 2,0001/3 

Branched Alkane 

Alkanes 

ug/kg micrograms per kilogram , 
SP Southern Wood Piedmont 
SB Subsurface Soil 
J Estimated Value 
N Presumptive evidence of presence of material 
u ~aterial analyzed for but not detected. Number is the sample quantitation limit (SQL). 
- Not detected. 

-
; 

i•l·::i!lli.::l!:l.!!:l!il:!!l 
Elevated levels which are greater than three times the background level or greater than the 

SQL. 
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Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Willmlngton, New Hanover County, North Carolina 

Background Parameters 
(uglkg) SP-SB-01 SP-SB-17 SP-SB-18 SP-SB-19 SP-SB-20 SP-SB-21 

Extractable Organic rnmnnnrh: 

.... ne 390 U 691 

_L .ylene 390 U 71 1 581 

1~An~l~hrn~c~e~ne~----------------~--~3~90~U~~~3~7~1--4-------+-----~~180J 
ocu. uJi:l)anthrncene 390 U 190 J '":; 

t~=~=:.::.:.::.::.:.;:_ ______ +-...::.::.:::..::.. ...... 1--.:.:.:...:._+-----lf-----F.iil.;:;:: . ::::" 
BcnzuJaJpyrene 390 U 1401 41 1 

1301 

II-B~en~zo(b!!...!!.an~dl!!.:o:!!.r..!:k~: tfl~•n,~rn!!rnm!!!!!:thte::!!!::..ne ______ -l __ _:44=._:J~--tl \.. ' .. ?~;, · 52 1 ·~\ ·. } ) . j\ . \, 

lt~,.,oc:~:n~zo~••~l! .. ~h.,~i.)J~I-'"'·~"";:11,.:::===j=~3~90~U~l:lt~20~1r:t===t=:~j~::;i, 1·1: : '~:. ~''fAY ;gt: 

~~=:~e ::~ 2601 4;1 ---
11 __ nFI_iu~o_rn_n_l~_ue_··:; __ • _______________ -f-__ : __ :1 ~----+"-=\ ~. 1 It ; ~·~ 
l:-.:.:.:.:l_du:.:.e

0

~nr_eo:.l:n(_le:!:l-,2::!:-,3.,:~;~:.!.!'1P·~,-:Y.:.:r-e:.:.:n-=-e-_-_-_-_-_-_~---_-_-_-_:~-...::-!~:;.:~.;;..~--~+--_-..:.9~9-:_1 ____ :-_-_-_-_~---_:-_-_-_-_~~--l"h-.,..,,,., ,....,.,·.···=:,.,· :;:,;:~1 
2-Methylnaphthaiene 390 U 65 J 

Nannrnl!lene 390 U 150 J 

Phemunurene 390 U 60 J 300 J 360 J 

1
,_P-=--yrene _______ _....__49_1--~.-=·\: ..• , .. ·,;;; \;:, ~:~·:::mti'I ·'. ·i::; 
Miscellaneous Extractable Organic l;ompvuuds 

~hyl11a~ 

_! .. ~ 
:rVICIIIJ1114f111UidiCIIC 

Biphenyl 

Ethyl naphthalene 

Dimethylnaphthalene 

Dimethylnaphthalene (2 isomers) 

Dimethylnapmnalene (3 isomers) 

Trimethy~enc 

Vanillin 

M_cthyldibcuLvfuran 

M_ethylfluo~ 

n" Jlniopnene 

rn<;;UijlC.ulhracene 

_Methvl lMethvlethvJ) Phenanthrene 
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• Table 5 (continued) 
Subsurface Soil Extractable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background 
(ug!kg) 

SP-SB-01 SP-SB-17 SP-SB-18 SP-SB-19 SP-SB-20 SP-SB-21 
... _ .. '""'"" ...,._ -•-• ,organic 
n . innhenf' DCIILUII<lfl_l'-1 
,.._ -• 
~. 

Jn. . 
ine 

ArPnll' trid~ 

Benzofl uorene 

Benzofluorene (2 1somersJ 200JN 

Benzanthracenone lOOJN 

Cyclnnentapyrene , lOOJN 

_ M~'fl"'"""nthrene lOOJN 

Anuu. 
_.,_ 

800JN ..... 
Methylpyrene 90JN 

_ Met_lly_!pyrene (2 i:,vll_lcr:>J 

Terramethylphenanthrene 400JN 

B~ou.<.up; '""'" (not A) lOOJN 

Benzofluoranthene _(not b or!}_ 300JN 

Methylchrysene 

Perylene lOOJN lOOJN 
N:~nhr'- ,, {sene 

Carooxyiic_Acids 

_BPn7nir Acid 

Hexahydrohydroxytrimethyl (Methylethyl) 

Phenanthrenone 90JN 

Unidentified Lompounds I # ~OOO_J/4 2,000J/2 2,0001/3 l,OOOJ/2 

Branched Alkane 

Alkanes 

uglkg micrograms per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SQL). 
- Not detected. 

; 

1·1:1:j:jij.J,1.::i!:,;::l 
Elevated levels which are greater than three times the background level or greater than the 

SQL. 
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• Table 6 
Subsurface Soli Purgeable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background 
(uglkg) SP·SB-01 SP-SB-02 SP·SB-03 SP-SB-04 SP·SB-05 SP-SB-06 

Purgeable Organic Compounds 

Methyl Ethyl Ketone 14 u - :t'MWM'!l::::t::::~r: - t::t~rr~g::~:::rrm:m::• -
Benzene 14U - - - - -
Toluene 14 u - - - - -
Ethyl Benzene 14 u - - - - -
Total Xylenes 14 u - - - - -
Miscellaneous Purgeable Organic Compounds 

Unidentified Compounds/# 

Cyclic Alkanes . 
Branched Alkane 

Alkanes 

(Methylethyl) Benzene 

Ethylmethyl Benzene (2 isomers) 

Trimethylbenzene (3 isomers) 

• Methyl (Methylethyl) Benzene 

(Methylphenyl) Ethanone 

Indene 

Ethyldimethylbenzene 

Dihydromethylindene 

Ethenylbenzaldehyde 

Phenylpropenal 

Dihydromethylindene (2 isomers) 

Dihydrodimethylindene 

Pinene 

Ethylmethylbenzene 

Benzofuran 

Indane 

Ethynylmethylbenzene 

Methylbenzofuran 

Methyi(Methylethyi)Benzene 
(3 isomers) 

Ethenylmethylbenzene 

Methyi(Propenyi)Benzene 
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•• Table 6 (continued) 
Subsurface Soil Purgeable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters n .. ,-•- _.. 
~"""'6• "uuu 

(uglkg) SP-SB-oi SP-SB-07 sp.e!n no ·u.&..-vu SP-SB-09 SP-SB-10 lSP-SB-iT 
Tua 6 o;au•" Organic Compounds • :Methyl Ethyl Ketone 14 u 

{ ..• • :. 

Benzene 14 u 
. 

. 
·.· 

Toluene 14 u 

-!Ethyl RPn7PnP 14 u 
~ !Total ~1 .... ,.,., 14-U 

meous !'a.. 6~at:~ Organic 0 . 
iUniaent tteCI Compounds/# 700J/2 10,0001/4 2,0001/3 

Cyclic Alkanes 400J 

Branched Alkane 200J 
Alkanes 1,000J 
(Methylethyl) ...................... 10JN 700JN 

I Ethylmethylu""'""" (2 isomers) BOJN 3,000JN 

• ITrimethyll (3 rsomersJ 200JN 6,000JN 5,000JN 
Methyl (Methylethyl) Bc:n;c.ene 40JN BOOJN 
I(Methylphenyl) J;'th<~nn'1e 30JN 

llndene 30JN 
.ctnyJOimetny•nen7e'le 20JN 500JN 
Dihyu•v ....... uylindene lOOJN 
Ethenylbenzataenyde 30JN 
rnenylpn ... p .. ual lOOJN 4,000JN 
umyu•v•nethylindene (2 isomers) 400JN 
JUIIiyu•uJimethylindene 40JN 

I Pinene l,OOOJN 
I Ethylmethy,hen7ene l,OOOJN 
I RPn7nfuran l,OOOJN 
lindane 9,000JN 
Ethynylmethyl 4,000JN 
MethyJhen7nfurnn 700JN 

Methyi(Methylethyi)Benzene 2,000JN 
(3 I"'UIII_,fl>) 

Ethenytmetnylu_,,, ........... 30,000JN 
Methyi(Propenyl,o~;u.c..~;,, .. 2,000JN 

• 
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• Table 6 (continued) 
Subsurface Soil Purgeable Organic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background 
(uglkg) SP-SB-01 SP-SB-12 SP·SB-13 SP-SB-14 SP·SB-15 SP·SB-16 

Purgeable Organic Compounds 

Methyl Ethyl Ketone 14 u - - - - -
Benzene 14 u - - - - -
Toluene 14 u - - - - -
Ethyl Benzene 14 u - - - - -
Total Xylenes 14 u - - - - -
Miscellaneous Purgeable Organic Compounds . 
Unidentified Compounds/# SOJ/1 

Cyclic Alkanes 

Branched Alkane 

Alkanes 

(Methylethyl) Benzene 

Ethylmethyl Benzene (2 isomers) 

• 
Trimethylbenzene (3 isomers) 

Methyl (Methylethyl) Benzene 

(Methylphenyl) Ethanone 

lndene 

Ethyldimethylbenzene 

Dihydromethylindene 

Ethenylbenzaldehyde 

Phenylpropenal 

Dihydromethylindene (2 isomers) 30JN 

Dihydrodimethylindene 

Pinene 

Ethylmethylbenzene 

Benzofuran 

In dane 

Ethynylmethylbenzene 

Methylbenzofuran 

Methyl(Methylethyi)Benzene 
(3 isomers) 

Ethenylmethylbenzene 

Methyi(Propenyi)Benzene 
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Table 6 (continued) 
Subsurface Soil Purgeable Organic Analytical Results 

• Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background 
(uglkg) SP-SB-01 SP-SB-17 SP-SB-18 SP-SB-19 SP-SB-20 SP-SB-21 

Purgeable Organic Compounds 

Methyl Ethyl Ketone 14 u . . . . -
Benzene 14 u - - - - -
Toluene 14 u - - - - -
Ethyl Benzene 14 u . - - .- - -
Total Xylenes 14 u - - - - -
Miscellaneous Purgeable Organic Compounds 
Unidentified Compounds/# 
Cyclic Alkanes 
Branched Alkane 

Alkanes . 
(Methylethyl) Benzene 

Ethylmethyl Benzene (2 isomers) 

Trimethylbenzene (3 isomers) 
Methyl (Methylethyl) Benzene 
(Methylphenyl) Ethanone 
lndene 
Ethyldimethylbenzene 

• Dihydromethylindene 

Ethenylbenzaldehyde 
Phenylpropenal 

Dihydromethylindene (2 isomers) 

Dihydrodimethylindene 

Pinene 
Ethylmethylbenzene 

Benzofuran 
Indane 
Ethynylmethylbenzene 
Methylbenzofuran 
Methyi(Methylethyi)Benzene 
(3 isomers) 
Ethenylmethylbenzene 

Methyi(Propenyl)Benzene 

NOTES 
uglkg micrograms per kilogram 

SP Southern Wood Piedment. 
SB Subsurface Boring. 

J Estimated value. 
N Presumptive evidence of presence of material. 
u Material analyzed for but not detected. Number shown is the sample quantitation limit 

(SOL). 
- Not detected. 

• • Elevated levels which are greater than three times the background level or greater than the 
SOL. 
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Table 7 
Subsurface Soil Pesticlde/PCB Analytical Results 

• Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters .... -" Source Samples u•n·l\f;• uuuu 

(uglkg) 
SP-SB-01 SP-SB-02 SP-SB-03 SP-SB-04 SP-SB-05 SP-SB-06 

Pesticides I PCB r. -ts 

··-Endosulfan I (AJpha)_ 2.0U . 2.4N - -
4,4' -DDE (P,P' _-D@ 3.9U - .\ - .... ·· 

4,4' -DDT (P,P' DDT) 3.9U - 7.5JN - -
4,4' -DDD (P,P' -DDD) 3.9U - It .. ;> ·:=,.. :.: :: . :·== :==·~t - -
Alnh::~.f"h' .J. ... 2.0U - - . - . rU411_C:I" 

Dieldrin 3.9U - - - - -
Pesticides I PCB '"'· ... SP-SB-01 SP-SB-07 SP-SB-08 SP-SB-09 SP-SB-10 SP-SB-11 -Endosulfan I (A1pha) ~.ou . -
4,4' ·DDE (P,P' _-D~ 3.9U - - - - -
4,4' -DDT (P,P' DDT) 3.9U - - - - -
4,4' -DDD (P,P' -DDD) 3.9U - - - - -AJpha-Chlordane/2 2.0U 150JN - - - -
Dieldrin 3.9U - - - - -
p .. .,.;,.;""" l PC:B \...UIII IIUUIIU:O SP-SB-01 SP-SB-12 SP-SB-13 SP-SB-14 SP-SB_:IS SP-SB-16 

• Endosulfan I (A1pha) 2.0U 23N - - - -
. 4,4'_-_).)DE (P,P' -DDE) 3.9U - - - - -
4,4' -DDT (P,P' -DDT) 3.9U - - - - -
4,4' -DOD (P,P' -DOD) 3.91-L - - -
AJrh::~. ,..LI. .J. . .... 2.0U -- - - -
Dieldrin 3.9U 14 N - - - -
Pesticides I PCB Coa11~u.:3_ SP-SS-01 SP-SB-17 SP-SB-18 SP-SB-19 SP-SB-20 SP-SB-21 

E~s_ulfan I _(~pha) 2.0U 5.4N - - I ~::tJ:I/§"!2Jm~===~~==~~:i ~I 
4,4' -DOE (P,P' _-DD__g}_ 3.9U - - - - -
4,4' -DDT (P,P' DDT) 1.9U - - - - -

I 4,4' -DOD (P,P' -DOD) 3.9U - - - - -
AJpha-Chlordane/2 2.0 u - - - - -
Dieldrin 3.9U - - - - -

uglkg Micrograms per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
J Estimated value 
N Presumptive evidence indicates the presence of material 
u Material was analyzed for but not detected. The number is the sample quantitation limit 

(SOL). 
- Not detected 

• - Elevated levels which are greater than three times the background level or greater 
than the SOL . 

. ... 
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Parameters 
(mglkg) 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Potassium 

Sodium 

Vanadium 

Notes: 

Table 8 
Surface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Background Source Samples 

SP-SS-01 SP-SS-02 SP-SS-03 SP-SS-04 SP-SS-05 SP-SS-06 

13 4.6 

260J 230 

2.2J 2.2 

84 110' 

21 8.8J 

0.11 u 
1.3 J 3.3 J 

220 170 

26 16 J 

4.3J 

Naturally 
Occurring 

Levels* 

Hanford T. Shacklelle and Josephine G. Boemgen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mglkg milligrams per kilogram 
SP Southern Wood Piedmont 
SS Surface Soil 
< Less than 

Estimated value 

U Material analyzed for but not detected. Number shown is the sample quantitation limit (SOL). 

Not detected 

1?:'!!::::::-j Elevated levels which are greater than three times backgr~und level or greater than the SOL 
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• Table 8 (continued) 
Surface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background Source Samples Naturally 
(mgfkg) 

SP-SS-01 SP-SS-07 SP-SS-08 SP-SS-09 SP-SS-10 SP-SS-11 
Occurring 

Levels* 

Aluminum 990 _1.200 
1:':. ·~\{ 

1.500 .. 2400 7.000. 15.000 

Arsenic 1.8J 1:: 't ·:::p . - 0. 2.6 

Barium 8.8 22 21 3.2 12 17 10 200 

Cadmium 0.26U . . . - - n/a 

Calcium 1,~00J 720 il .~.. u \' ~: ] 710 640 0. 2,300 

Chromium 3.6 9.2 8.7 6.3 0-20 

Cobalt 1U I - 0.80J - . . _5 3 

Copper 19 16 55 - 16 - 0- 10 

Iron 2,000J 2,500 3,500 1,300 3,100 1100 0. 10,000 

Lead 25J 37 19 2.7 9.9 24 < 10 

• 
M:~o.,esium 200 

~· ril)3 J 170 140 91 0. 1,500 

Manganese 11 11J 28 J 6.4 J 0- 150 

Mercury ·:::·· ta 0_ 0.11 u L5' ·· 0.051 . ::::::. .. :· -
Nickel 1.3 J - - - - - 0-5 

Potassium 220 - 310 - - - 0- 6,800 

Sodium 26 34 I t:,, ,, ·:,:::: ~ ::::, .,_ '::, .• ··::: 'i -~ - 0- 2,000 

Vanadium 4.3J 4.6J 5.7 J 2.4 J 5.9] 6.2J 0-20 

Zinc 11 32 ~ 6.7 14 - < 0 

Notes: 

• Hanford T. Shacklelle and Josephine G. Boerngen, U.S. Geological Survey, Elemental Concentrntions in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mg!kg milligrams per kilogram 
SP Southern Wood Piedmont 
ss Surface Soil 
< Less than 

J Estimated value 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

- Not detected 

I ::::r::::j Elevated levels which are greater than three times background level or greater than the SQL. 
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• Table 8 (continued) 
Surface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background Source Samples Naturally 
(mg/kg) 

SP-SS-01 SP-SS-12 SP-SS-13 SP-SS-14 SP-SS-15 SP-SS-16 
Occurring 

Levels* 

Aluminum 990 2.300 2.000 ~ 640 310 7.000~ 15.000 -Arsenic 1.8J 3.1 5 - - o~ 2.6 

Barium 8.8 11 3 15 2.3 2 10- 200 

Cadmium 0.26U - - - - n/a 

1,200J • 280 1,200 33J 0- 2,300 UliCJUm -
Chromium 3.6 4.1 7.8J 2.9 1.7J 0-20 

Cobalt 1U I • - - - < 3 

Copper 19 11 - 35 J - - 0- 10 

Iron 2,000J 2,400 1,600 4,600 1,100J 650 0- 10,000 

Lead 25J 45 3.2 16 J 2.6J 2.8 < 10 

• 
.... 200 l§Q_ 88 370J 96 - 0- 1,500 IUOE;II'-o'JIUIII 

:::-· :.,.. :::=:·j Ill Manganese 11 8 6.9 3.8J 0- 150 

Mercury 0.11 u - - - - 0-0.051 

Nickel 1.3 J - - - - - 0-5 

Pnt<>c:c;ium 220 240J - 230 180 - 0- 6,800 

Sodium 26 - - 46 - - 0- 2,000 

Vanadium 4.3J 5.4J 3.6J 9J 3.6J - 0-20 

Zinc 11 32 7 - _1.8 J 5.R ~0 

Notes: 

• Hanford T. Shacklette and Josephine G. Boemgen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mg!kg milligrams per kilogram 
SP Southern Wood Piedmont 
ss Surface Soil 
< Less than 

J Estimated value 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SOL). 

- Not detected 

j}::::::::::j Elevated levels which are greater than three times background level or greater than the SOL 
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Table 8 (continued) 
Surface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Background Source Samples Parameters 
(mglkg) 

5P-55-01 5P-55-17 5P-55-18 

Naturally 
Occurring 

5P-55-19 5P-55-20 5P-55-21 Levels* 

I?:=~,=Uit:=nii=ncuu=m=~=:=.908=1===;===65-=0
9==1..=2_oo ===E~ 7.~~ ~~<n? 

Barium 8.8 4.1 3 7.7 4.5 7.2 10 20Q_ 
1~~~-----+----~----~--~--~~--~---r--------~ 

Cadmium 0.26 U 

Calcium 1,200 J 15 J 

Chromium 3.6 2.2J 4 

Cobalt 1 U 

Copper 19 

Iron 2,000 J 1,300 2,200 J 

37 J 

9.2 

4,700J 

n/a 

0- 2,300 

0-20 

< 3 

0- 10 

0- 10,000 

~~~~~~::a~d:~ .. ·~ ... ·~~mv~+---;~~00:~--~-:~~·~
5

1 __ ~~:~~~~J--+--:~:~3:0J~_g~~~~~~~g· g:,:::~~-~~~\\ +.•.--~::o~"J~~-~0:-.~~:~:00~~1 
Mercury 

Nickel 

Potassium 

Sodium 

_yan_atlium 

Zinc 

Notes: 

0.11 u 
1.3 J 

220 

26 

4.3J 

11 

2.6J 

6.9 

210 

6.3 J 

5.6 

600 280 

-~. • 8.3 11 

3.6J 

12 

0-0.051 

0-5 

0-6,800 

0-2,000 

0-20 

< 0 

Hanford T. Shacklelle and Josephine G. Bocmgen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mglkg milligrams per kilogram 
SP Southern Wood Piedmont 
SS Surface Soil 
< Less than 

J Estimated value 

U Material analyzed for but not detected. Number shown is the sample quantitation limit (SOL). 

• Not detected 

l''!:::f:::l Elevated levels which are greater than three times background level or greater than the SQL 
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Table 9 
Subsurface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters 
(mg/kg) 

Background Source Samples 

Barium 

Cadmium 

Calcium 

Potassium 

Sodium 

Vanadium 

Notes: 

• 

0.1 

1U 

130 220J 230 

65 

Hanford T. Shacklette and Josephine G. Boerngen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mg!kg milligrams per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
< Less than 

Estimated value 

U Material analyzed for but not detected. Number shown is the sample quantitation limit (SO!-). 

Not detected 

br:t=.l Elevated levels which are greater than three times the background level or greater than the SQL 
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Parameters 
(mglkg) 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Notes: 

• 

mglkg 
SP 
SB 
< 

Table 9 (continued) 
Subsurface Soil Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Background Source Samples 

4.4 

0.28U 

1,400J 380 

2.9 2.5 

0.75J 

Hanford T. Shacklelle and Josephine G. Boemgen, U.S. Geological Survey, Elemental Concentrations in Soils and 
Other Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: 
GPO, 1984. 

milligrams per kilogram 
Southern Wood Piedmont 
Subsurface Soil 
Less than 

E.~timated value 

U Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

Not detected 

B"'":"l!!t:7:':::=::_
0

::;:-::~·:::i!~i'i:i.~iiJ Elevated levels which are greater than three times the background level or greater than the SQL 
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Table 9 {continued) 
Subsurface Soil Inorganic Analytical Results 

• Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters Background Source Samples Naturally 
(mg/kg) 

SP-SB-01 SP-SB.;.12 SP-SB-13 SP-SB-14 SP-SB-15 SP-SB-16 
Occurring 

Levels* 

AIJ.Uninum_ 770 

• 
2.100 800 440 350 7.000- 15.000 

Arsenic 2UJ - - - - 0-2.6 

Barium 4.4 2.3 11 2 1.4 10- 200 

Cadmium 0.28U - - - - n/a 

Calcium l,~J ~~~~•ooo,~:::::r .230 41 J 150 0-2,300 

Chromium 2.9 6.4 1.6J 3.41 2.41 1.51 0-20 

~~ 1U - < 3 

Copper 3.1 J . i' :''~. ~ - 6.31 - - 0- 10 

Iron 1,6001 2,700 1,300 2,100 9701 570 0- 10,000 

Lead 1.61 

• 
2 I HiL ''t '~ 0.941 1.3 < 10 

Ma~>ne!:ium _lli) - - 90 - 0- 1,500 

Manganese 6 
. 

4.1 9.51 5.1 - 0-150 
.... 0.11 u 0-0.051 ni"'I'-UI, - - - - -
Nickel 1U - - - - - 0-5 

• Potassium 130 - 210 170 0-6,800 

Sodium 65 I .:::: ,.,: . . ,~: - - - - 0-2,000 

Vanadium 3.2J 6.1J 3.6J 3J 2.3 J 1.7 J 0-20 

Zinc 5.9 - 5.1 1. •/. .1 ~rrt:=::::Ji 2.21 8.6 < 0 

Cvanide 0.14U - - - - - n/a 

Notes: 

• Hanford T. Shacklette and Josephine G. Boemgen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mglkg milligrams per kilogram 
SP Southern Wood Piedmont 
SB Subsurface Soil 
< Less than 

J Estimated ~alue 

u Material analyzed for but not detected. Number shown is the sample quantitalion limit (SOL). 

- Not detected 

I J{:fj Elevated levels which are greater than three times the background level or greater than the SOL 

• 
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Table 9 (continued) 
Subsurface Soil Inorganic Analytical Results 

• Southern Wood Piedmont Company 
- Wilmington, New Hanover County, North Carolina 

Parameters Background Source Samples Naturally 
(mglkg) 

SP-SB-01 SP-SB-17 SP-SB-18 SP-SB-19 SP-SB-20 SP-SB-21 
Occurring 

Levels• 

Aluminum 770 950 440 340 2100 '1100 7 000- 15 000 

Arsenic 2UJ - - - - - 0-2.6 

Barium 4.4 5.2 0.991 0.74J 6 5.9 10-200 

Cadmium 0.28U - - - - - n/a 

Calcium 1,400] 71 170J 2.7 J 550 460 0-2,300 

Chromium 2.9 3.2 - - 5.8 6.1 0-20 

Cobalt 1U - - - - - < 3 

Copper 3.1 J - - - - - 0- 10 

Iron 1,600J 1,500 1,000J 840J 1,900 1,500 0- 10,000 

Lead 1.6J .2 :::::::):!!ii!ll1~#.i!Jiil!il)l)t= 0.93J 2 2.6 < 10 

Magnesium 160 150 23 22 340 120 0- 1,500 

Manganese 6 6.1 4.1 4.4 10 8.8 0- 150 

Mercury 0.11 u - - - - - 0- 0.051 

Nickel 1U - - - - - 0-5 

• Potassium 130 330J 67 84 320 - 0- 6,800 

Sodium 65 - - - 120 - 0- 2,000 

Vanadium 3.2J 4.2J - 1.4 J 5.1 J 3.8J 0-20 

Zinc 5.9 9.2 3.6J 2.2J 7.7 15 < 0 

Cvanide - - - - - - n/a 

Notes: . Hanford T. Shacklette and Josephine G. Boemgen, U.S. Geological Survey, Elemental Concentrations in Soils and Other 
Surficial Materials of the Conterminous United States. U.S. Geological Survey Paper 1270, Washington D.C.: GPO, 1984. 

mglkg milligrams per kilogram 
SP Souhtern Wood Piedmont 
SB Subsurface Soil 
< Less than 

J Estimated value 

u Material analyzed for bul nol detected. Number shown is the sample quanlilalion limit (SOl.). 

. Not detected 

I \./(I Elevated levels which are greater than three times the background level or greater than the SOL 

• 
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4.4 Source Conclusions 
Surface and subsurface soils at the SWP site in Wilmington, North Carolina represent 

a source of organic and inorganic contamination. In addition, dioxins and furans 

were detected in surface soil samples. Pentachlorophenols used in wood preservation 

can contain relatively high levels of dioxins and furans. These dioxins and furans are 

inadvertently produced during manufacture of chlorophenols and are the likely source 

of surface soil dioxin/furan contamination. The results of surface and subsurface soils 

collected from the central two-thirds of the site suggest that significant contamination 

is present in the surface and subsurface soil. The highest concentrations and 

frequency of detections were found in sample locations SP-SS/SB-08located near the 

former CCA and Creosote Treatment Areas and sample SP-SS/SB-11 located near 

the former Large Storag~ Tank Area . 
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5.0 Groundwater Pathway 

5.1 Hydrogeologic Setting 
The SWP site lies within the Coastal Plain physiographic region in southeast North 

Carolina (Ref. 17). Topography in the region extends from flat, low-lying swamps 

and marshes 3 to 6 feet above mean sea level (amsl) to rolling uplands, 300 to 600 

feet amsl (Refs. 1; 7, p. 271). More specifically, the site lies approximately 5 feet 

amsl on urban lands derived from Urban land complex (Refs. 1; 4, pp. 7, 13, sheet 

18). These complexes consist of sands and sandy loams which have been disturbed 

and appear to be derived from poorly drained floodplain or tidal sediments 

surrounding the site (Ref. 4, pp. 7, 13). The soil encountered beneath the existing 

drainage ditch and the southeastern portion of the site is believed to be in the 

Dorovan Series (Ref. 4, sheet 18). 

The region is covered by unconsolidated sediments that thicken toward the coast. 

These sediments consist of sands, silts, and clays which are generally of fluvial origin 

(Ref. 7, p. 271). These sediments are usually about 50 feet thick and overlie the 

Castle Hayne Marl of the late Eocene age (Ref. 18, p. 221 ). Beneath the 

unconsolidated sediments, three prominent geologic formations are typically present 

throughout most of New Hanover County. These formations are, in desce~ ""\ 
order: The Castle Hayne Limestone (also known as the Castle Hayne Marl,) the 

Peedee Formation, and the Black Creek Formation (Ref. 19, p. 8). 

The Castle Hayne Limestone is of middle and late Eocene age, and typically consists 

of shell, marl, sand, and limestone with beds of clay and sandy clay present in the 

upper portion of the unit (Refs. 19, p. 13; 20, Figure 8, p. 25). This unit is reported 

to be as thick as 150 feet in some areas of New Hanover County; however, it is very 

thin and possibly absent in the vicinity of SWP (Ref. 19, Figure 9). The Castle Hayne 

Limestone rests unconformably upon the Peedee Formation (Ref. 19, p. 13). 

The Peedee Formation is of Cretaceous age and is comprised primarily of 

unconsolidated greenish-gray to dark gray silt, olive green to gray sand, and massive 

black clay interbedded with impure limestones and consolidated sandstones (Ref. 19, 

p. 9). This formation is largely glauconitic and generally decreases in clay content in 

the upper portions except for approximately 15 feet at the top of the formation which 
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is clay (Ref. 19, p. 9, Figure 8). This unit may be over 700 feet thick in some areas 

of the county (Ref. 19, p. 9). The Peedee Formation rests conformably upon the 

Black Creek Formation (Ref. 19, p. 9). 

The Black Creek Formation is Upper Cretaceous in age and is approximately 380 

feet thick in New Hanover County (Ref. 19, p. 9). This formation ranges from 

around 700 to 1,100 feet below land surface in New Hanover County and is 

comprised of thinly laminated gray to black clay interbedded with gray to tan sands 

(Refs. 19, p. 9; 20, p. 30). The upper portion of the Black Creek Formation 

increases in clay content (Ref. 20, Figure 8). 

Three principal aquifers are present throughout most of New Hanover: the ._.ppe'-' 

-s!ntly~aqtiifer, the -limestone ~aquifer, and the lower sandy aquifer. ~ennost 

aquifer-is·the 'llpper --sand aquifer, or water table aquifer, which is has a saturated 

thickness range of 20 to 60 feet thick in New Hanover County; however, it is likely 

110, more -1han ·46'feet ·thick··benea:th~"theo:cfacility (Ref. 19, Figure 7; 20, p. 30). This 

aquifer is primarily comprised of the unconsolidated surficial sand§_(Refs. 18, ~ 

19, p. 21, 24, 30 3):This unit typically rests upon approximately 10 feet of lower 

permeability deposits in the upper portion of the Castle Hayne Limestone; however, 

these deposits are not believed to form a competent confining unit separating the 

surficial aquifer from underlying aquifers and the Castle Hayne Limestone may not 

resent beneath the SWP facility (Refs. 19, Figure 9; 20, Figure 8, p. 25). 
---------. ·----· ··--- ------------· 

T.he ,limestone '-aquifer (also known as the Castle Hayne Aquifer) is comprised of 

permeable deposits (primarily limestone and sand) of the Castle Hayne Limestone 

(Refs. 19, p. 24; 20, p. 25). This,unit~is.very~thin .. (less~than-25-feetcthick}-or...absent 

beneath- the "SWP ·facility, but is reportedly over 100 feet thick in the southern part 

of New Hanover County (Ref. 19, p. 26, Figure 3, Figure 4, Figure 9). The hydraulic 

conductivity of this aquifer ranges from 15 feet per day, where comprised of fine 

sand, to approximately 200 feet per day where comprised of porous ·limestone (Ref. 
20, p. 25). h~ Dsti~llciyne.:Aqurrer,-··wnere· -present; -res~p~~~;-~lay confinf~ 

ictJ:IS-aJ?Qro~m~~e].~/~-fee!.J!Iic_]S_jl_~neatb:J.~-~-:~~~cilityJ~ef. 19, Figu~ .... / 
4 L{ .('-"-+ 

lfile.Jower-68ndy-aquifer (also known as the sandstone aquifer) is-.th~o~t.lmP.'lft~tU.. 

.aquifer -in,New...Hanover .. c--ounty"31ld ''is· comprised •-of-calcareous""'58nd -within •the -tUpper 
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.portiort"Of'tfre"11eedee"14'ormatien (Ref. 19, pp. 9, 24, 25,_ Figure 13). "fftis~quifer.ts 

'Bpproximately"'S5--feet""thick"3nd'•is-confined"1lbove"by.:.a.clay . .Iayer"'Within.the:...Peedee 

Formation ""Which.is.approximately•l5'"feet"'thick~beneath ... the .. SWP..r:facility (Ref. 19, p. 
24; Figure 8). Tfie~&p.ruf'this~'aqiiifer~~is-~approximately .·;46 ~reet:-l.oetfeat69lie·:,swp 

facllity-=arid~he~verage~orizontal5hydraulic.:;conductivity.::is~atech::,;;to~J1e. 

sapproximately .;33:ft/cl(Refs:-:J9, Figure 7; 21 p. 29). There~-.are....J.hree,.more.,aq~i_fets 

contained -within~he --Peedee ·-Formation; ·'"however ;-these ··contain ~brackish ·~ater ..and 

'8re~f·limited '""Significance·to-the"'Scope ·uf-this·investigation~(Ref. 19, .p. 9). 

Both the limestone aquifer and the upper sandy aquifer are capable of yielding 

significant water supplies. Groundwater in the unconfined surficial (upper sandy) 

aquifer can b~ obtained within 10 feet bls in New Hanover County (Ref. 19, p.2). 

During this investigation, groundwater in the surficial aquifer was encountered at 

depths ranging from }find surface to 5 feet bls. Within -"the' :region;·-saltwater 

'encroachment · from the ocean and ' the Cape Fear River ·affects ~ water qualicy 

approximately 225 feet ·bls (Ref. 19, Figure 5). Beneath the site, groundwater flow 

is to the south and southeast toward Greenfield Creek and southeast toward the 

onsite drainage ditch in the shallow and intermediate wells and toward the west in 

the deep wells. 'Hydraulic conductivities for clays.similar to .those present in ·the 

llJpper portion of the PeeDee Formation range from 10"9 to 10"5 cm/sec'(Ref. 21, 

p.29). 

Groundwater levels were measured from a fixed point at the top of casing (TOC) on 

January 28, 1997 for Southern Wood Piedmont monitoring wells. The water levels 

are presented on Table 10. A general groundwater flow direction was determined 

for the surficial wells, the intermediate wells, and the deep wells and is identified on 

Figures 4, 5, and 6. 

5.2 Groundwater Pathway Targets 
There are no municipal water supply wells within 4 miles of the site (Refs. 2; 22). 

The majority of residents within a 4-mile radius of the site are supplied water by the 

City of Wilmington Water Department or the Leland Sanitary District (Refs. 1; 22; 

23; 24). The City of Wilmington Water Department serves the area east of the Cape 

Fear River, south of Smith Creek, and north of the Wilmington Corporate Limit at 

Barnards Creek (Refs. 23; 25; 26). The Leland Sanitary District serves the area west 
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of the Cape Fear and Brunswick Rivers (Refs. 1; 23; 24). Both of these municipal 

water systems are supplied water by surface water intakes located 23 miles upstream 
of the site oh the Cape Fear River (Ref. 23). Approximately 437 persons are 

estimated to obtain drinking water from private wells within 4 miles of the site (Ref. 

25; 27; 28; 29). Additionally, one community system, Runnymeade subdivision, is 

located within a 4-mile radius of the site. The Runnymeade subdivision community 

water system is located approximately 3.75 miles northeast of the site (Ref. 27). This 

community system utilizes two wells which draw from the Castle Hayne Limestone 

aquifer. Approximately 622 persons are estimated to obtain drinking water from this 

community system (Refs. 1; 27; 28; 29). Approximately 1,059 persons obtain drinking 

water from groundwater supply within 4 miles of the site (Refs. 1; 27; 28; 29). No 

weJJhead protection areas exist within a 4-rnile radius of the SWP site (Ref. 30). The 

population within a 4-mile radius which uses groundwater is shown below. 

Radial Distance Target Population 

(miles) (Groundwater) 

0.00- 0.25 0 

>0.25 - 0.50 0 

>0.50 - 1.00 0 

> 1.0r - 2.00 0 

>2.00 - 3.00 24 

>3.00 -4.00 1,035 
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• Table 10 
Groundwater Level Measurements 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Monitoring Top of Casing Depth To Water Water Elevation Total Depth of 
Well Number Elevation in (BTOC) in Feet in Feet (AMSL) Well(BTOC) 

Feet (AMSL) in Feet 

5 MW-08 6.84 4.68 2.16 21.95 

:r:. MW-08A 6.46 4.25 2.21 33.04 1' 
s MW-11 8.05 5.46 2.59 14.26 

:1: MW-llA 6.45 4.18 2.27 36.39 

'I. MW-llB 6.34 4.07 2.27 44.09 

s MW-15 -7.10 4.50 2.60 14.15 

5 MW-16 7.70 5.58 2.12 14.47 

5 MW-17 7.69 5.42 2.27 14.77 

5 MW-20 5.48 3.27 2.21 14.83 

• :r: 
~ 

MW-20A 5.21 2.93 2.28 33.17 

MW-22A 5.39 3.18 2.21 34.06 

f 
s MW-24 6.03 3.38 2.65 15.18 

r:. MW-24A 5.87 3.52 2.35 36.32 

5 MW-25 3.88 2.05 1.83 15.37 

<; MW-27 5.47 2.11 3.36 7.52 

5 MW-28 5.20 4.20 1.00 15.43 

.:r MW-28A 5.51 3.88 1.63 27.87 

.s MW-29 5.36 3.96 1.40 9.52 

I MW-29A 5.20 3.22 1.98 40.69 

s MW-31 6.63 3.38 ( 3.25} 16.75 

::r MW-32 6.22 3.94 /-r:28 46.84 

p MW-33 5.92 3.39 I 2.53 55.70 

s 1/ 
--

MW-34 8.13 7.54 0.59 17.02 "\ 

I 
\ 
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:t 
0 
5 
I 
D 

5 
.:r 
.[) 

Monitoring 
Well Number 

MW-35 

MW-36 

MW-37 

MW-38 

MW-39 

MW-40 

MW-41 

MW-42 

NOTES: 
AMSL 
MW 
BTOC 
SP 

Table 10 (continued). 
Groundwater Level Measurements 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Top of Casing 
Elevation in 

Feet (AMSL) 

7.71 

7.93 

5.97 

5.91 

5.75 

8.20 

7.66 

7.68 

Above Mean Sea Level 
Monitoring Well 
Below Top Of Casing 
Southern Wood Piedmont 

Depth To Water 
(BTOC) in Feet 

5.50 

5.12 

4.44 

4.36 

0.10 

6.01 

5.22 

5.12 

64 

Water Elevation Total Depth of 
in Feet (AMSL) Well (BTOC) 

in Feet 

2.21 39.14 

2.21 51.69 

1.53 17.47 

1.55 27.40 

5.65 52.80 

2.19 16.96 

2.44 40.65 

2.56 67.64 

1' 
1' 



• 5.3 Groundwater Pathway Sample Locations and Analytical Results 
Groundwater samples were collected from 31 permanent monitoring wells. Nineteen 

of the wells were previously installed and 12 wells were installed during field work for 

this ESI. Eleven of the nineteen existing wells are screened in the ·shallow aquifer 

and eight are screened in the intermediate aquifer. Four of the new wells are 

screened in the shallow aquifer, four are screened in the intermediate aquifer, and 

four are screened in the deep aquifer. Sample codes and descriptions are listed in 

Table 1 and are shown on Figure 2. Field measurements of groundwater parameters 

taken during sampling are listed on Table 11. 

• 

• 

5.3. 1 Shallow Organic Analytical Results 
Elevated levels of extractable organic constituents were detected in groundwater 

samples SP-MW-11, SP-MW-15, SP-MW-24, SP-MW-25, and SP-MW-34. Extractable 

organic constituents detected at elevated levels in groundwater samples include: 

phenol, 2-methylphenol, (3- and/ or 4-) methyl phenol, 2,4-dimethylphenol, 

naphthalene, 2-methylnaphthalene, acenaphthylene, acenaphthene, dibenzofuran, 

fluorene, phenanthrene, anthracene, carbazole, fluoranthene, pyrene, 

benzo(a)anthracene, chrysene, bis (2-ethylhexyl) phthalate, benzo (b and/or k) 

fluoranthene, benzo(a)pyrene, indeno (1,2,3-cd) pyrene, and benzo (g,h,i) perylene. 

Elevated levels of purgeable organic constituents were detected in groundwater 

samples SP-MW-11, SP-MW-15, and SP-MW-17. Purgeable organic constituents 

detected at elevated levels in groundwater samples include: benzene, methyl isobutyl 

ketone, methyl butyl ketone, toluene, ethyl benzene, and total xylenes. Elevated 

pesticide constituents include alpha-chlordane/2 and 4,4'-DDE (P,P-DDE) which were 

detected in samples SP-MW-11 and SP-MW-34, respectively. A more detailed 

summary of shallow groundwater organic analytical results are presented on Table 

12 and in Appendix A. 

5.3.2 Intermediate Organic Analytical Results 
Elevated levels of extractable organic constituents were detected In groundwater 

samples SP-MW-llA, SP-MW-llB, SP-MW-28A, SP-MW-29A, and SP-MW-35. 

Extractable organic constituents detected at elevated levels in groundwater samples 

include: 2,4 dimeYhylphenol, naphthalene, 2-methylnaphthalene, acenaphthene, 

dibenzofuran, fluorene, phenanthrene, anthracene, carbazole, fluoranthene, and 

68 



• 

• 

• 

Table 11 
Field Measurements of Groundwater Samples 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

NOTES: 
f!mhos/cm 

OF 
NTU 

SP 
MW 

micromhos per centimeter 
degrees Fahrenheit 
Nephelometric Turbidity Units 
Southern Wood Piedmont 
Monitoring Well 

.· 
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• 

Table 11 (continued) 
Field Measurements of Groundwater Samples 

Southern Wood Piedmont 

NOTES: 
f!mhos/cm 

OF 
N11J 

SP 
MW 

Wilmington, New Hanover County, North Carolina 

micromhos per centimeter 
degrees Fahrenheit 
Nephelometric Turbidity U~ils 
Southern Wood Piedmont 
Monitoring Well 
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Phenanthrene 

2 
Shallow Groundwater ic Analytical Results 

Southern Wood PI mont Company 
Wlllmlngton, New Hanover County, North Carolina 

10 u 
10 u 
10 u 
10 u 
10 u 
5 J. 

10 u 
51 . 

10 u 
7 J \ 

3 J : 

10 u 1J 

1 J 

lOU 

lOU 

lOU 

10 u 
10 u 
10 u 
10 u 
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10 14 

2J 

9J lJ 

2J 

3J lJ 

2J 1 J 

2J 



Parameters 
(ug!L) 

Miscellaneous r:o. thl_e_O~anic 

lndane 

Phenyl11•v11 ...... 11 

Dirm:111ylphcuua ~ 

Ethylmethylphenol 

Trimethylphenol 

Biphenyl 

_1-Metllyrnapmn~ 

_QiiTietftY!naphthalene (2 h.u~ 

1-Dimethylnaphthalene _ (3 i!sumcr:;J 

Dimethylnaphthalene (5 isomers) 

Methylbenzothiophene 

Methylii'<J<lllvl 

Phenylpy_ili!ine 

Trimethy~ 

Methyl fluorene 

Methylfluorcne (2 isomersJ 

Benzofluorene (2 isomers) 

Perylene 

Naphtha! enol 

Dimethylpll_enok\1'-J~ 

lsoquinol~ 

~y~ ...... j:naphthalcne 

Naphthalic Anhydride 

Table 12 ntinued) 
Shallow Groundwater anic Analytical Results 

..... _, Southern Wood ;.:!j_uu•i~ Company 
WuumuyLuu, New Hano_y_er Counti_ North Carolina 

8: ••. . .. 

SP-MW-37 SP-MW-08 SP-MW~ _S_~ SP-MW-161 SF-MW-171 SP-MW-20 SP-MW-24 
... 

20_lli 

4JN 
4JN 

20JN 2JN 
30JN 2JN 
~JN QJN • 

8JN _2_JN 
lOJN 

20JN 

3JN 
_!JN 

3JN 

4JN 
6JN 

8JN 

200JN 
lOJN 

3JN 

4_JN 
5JN 

20JN 
lOJN 

SJN 
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• Table 12 nued) 
Shallow Groundwater nic Analytical Results 

Southern Wood Piedmont Companb 
Willmlngton, New Hanover County, North arollna 

Parameters n. -•- ~ 

(ug/L) 
SP-MW-37 SP-MW-08 SP-MW-11 ~-MW-15 SP-MW-16 SF-MW-l'Z_ _SP_-MW-20 SP-MW-24 

Miscellaneous Extractable Organic 
~omvuuu~" 

Phenanthridinone 100JN 

Cycrvllc•••dl'_l•c••dDthrc••uuc _lOJN 

~hylehtyl) n ............ 3JN 

Ethvldim~lb 3JN 7JN 

Ethenlydhucu " . SJN 

_Rihyu•uuimethylinaene SJN 2JN 

_Q!ft}diudhucLUylindene (2 '"um1.aS~ 20JN 

Dimethyl naphthalene 8 JN 7 JN 

(Methylethylloene) Biphenol 

Unidentified COfupvuuu" I# 20 J/1 SOJ/3 200 J/5 100 J/4 20 J/1 100 J/3 50 J/3 

ug!L 
SP 

micrograms per llrer 
Southern Wllod Piedmont 

MW Monitoring Well 

u Material analyzed ror but not detected. Number shown is the sample quantitation limit (SQL). 
J Estimated Value. 
N Presumptive evidence or presence of material. 

. Not detected 

l:t}'}~f:/'}}\;;;ffkf{'l\1 Elevated levels which are greater than three times the background level or greaterr than the SQL 
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Parameters 
(ug/L) 

ExtractableOrganic Comi>uuud;, 

Phenol 

2-Methylphenol 

(3- and/or 4:)_ Methyl phenol 

2,4-Dimethylphenol 

Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

~•apu•~'""" 
Dibenzofuran 

Fluorene 

Phenanthrene 

Table 12Kii 
Shallow Groundwater ~~_!i~c I Results 

Southern Wood Pl~~i_m.nit Company 
Willmlngton, New Hanover County, North Carolina 

Backround 

.SP-MW-37. SP·M~ SP-MW-27 SP-MW-28 SP-MW-29 SP-MW-31 SP-MW-34 SP-MW-40 

10 u 
10 u 
lOU 41 

lOU 
10 u 
51 11 

10 u 
51 

10 u 
11 

31 

Anthracene 10 u r=:..:..:..:...:;~-------t-_;;;,..,;;,_;;;....._-t-_..;;;_6 J;;;....._-t--· --t--· -t-----t--· -""f'l :ii: ;: . ~~~~~ 21 

Carbazole 1 J 

Fluoranthene 10 u 21 

Pyrene 10 u 81 1 1 

Benzo (A) Anthracene 10 u 
Chrysene 10 u 11 

Sis (2-eth1.!_hexyl) Phthalate lOU 
Benzo (b and/or k) Fluoranthene. lOU 
Benzo-A-Pyrene 10 u 
lndeno (1 ., 1-CD) Pyrene 10 u 

_Benzo lGHJ) Pcrvlene lOU . . - - . . . 
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Table ~'finued) 
Shallow Groundwater anic Analytical Results 

Southern Wood .--.~~im.nit_Compant 
Willmlngton, New Hanover County, North arollna 

Parameters Backround 
(ug/L) 

SP-MW-37 SP-MW-25 SP-MW-27 SP-MW-28 SP-MW-29 SP-MW-31 SP-MW-34 SP-MW-40 

Miscellaneous Extractable Or2anic Cuu' ... 
Indane 

Phenvlorooenal 

Dimethvlphenol (not 2,4) 

Ethvlmetnylphenol 

Trimethylphenol 

Biphenyl 

1-Methylnaohthalene SJN 80JN 

Methvlnaohthalene 

Dimethvlnaohthalene (2 isomers) lOJN 

Dimethvlnaohthalene (3 isomers) 

Duucii rinaphthalene (5 isomers) lOOJN 

Meth·" t!Jiophene 3 JN 

Methvundanol 

Pheny' -'-" (lpynumc 

Trimcthvlnaohthalene 

Methvtnuorene 

Methvlfluorene (2 isomers) 30JN 

Dibenzotlliophenc 20JN 

Dihvoru~ .. nzullliophene lOJN 

Benzofluorene (2 isomers) 

Methyltriphcnylenc 

Pcrylclle 

N aohtha ............. uu•• hrile 20JN 

Naohthalcnol 

Dimethv•pncmJr' tte 

lsoquinolinone 

Naohthalic Anhyunuc 
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Table 12 nued) 
Shallow Groundwater nic Analytical Results 

Southern Wood Pledn-.ont Campa 'e~rolin< w::: .. i: .. ~tu.., New Hanover -C-oiintv~ North a 

Parameters Backround 
(ug/L) 

SP-MW-37 SP-MW-25 ~MW-27 _SP-MW-28 SP-MW-29 SP-MW-31 SP-MW-34 SP-MW-40 

Miscellaneous Extractable Organic 
Cc 

Phenanthridinone 

_ Cyclopcntaphenanth .. ,,u,,. ., 

_ (Methylentyl) Benzene 

Ethyldimethylb ... ,,L._,,,. 

Ethenlydimethyt~ ..... L._,, ... 

Dihydrodimethylimlene 

Dihydrodimethytindene (2 i!.v'""'" 

_Qi_rne_tnYiuavorlhalene 

(Methylethylidene) Biph~nol 

Unidentified .Compounds I# 20 J/1 

ug/L 
SP 

micrograms per liter 
Southern Wood Piedmont 

MW Monitoring Well 

u Material anatr.zed for bul nol detected, number is the minimum quantitalion llmiL 
J Estimated va ue. 
N Presumptive evidence of presence of material. 

• Nol detected 

n~:=m{J Elevated levels which are greater than three times the background level or greater than the SOL. 
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Table 12 inued) 
Shallow Groundwater c Analytical Results 

Southern Wood ont CompanC 
Wilmington, New Hanover County, North arolina 

Parameters Ba,-'· .10 

(ugiL) 
SP-MW-37 SP-MW-08 SP-MW-11 _SP-MW-15 SP-MW-16 SP-MW-17 SP-MW-20 SP-MW-24 

~ • • 'Orga1 • ~ -"· cun:.t:aun: OJC COm!IUUIIU;) · 

~ ~ ' lOU . l=i'' / ;:;' : . . - - . 
... Methvl • ·• Ketone lOU - _. - .. - --
" Methvl Butvl " 10 u - . - - . -
' 1.1.2.2-Tetrachloroethane 10 u 6J - • : 

- . -
-oluene 10 u - - . - -

"' · Ethvl Benzene 1 J .. - - - -
'" 

-
Total Xvlenes 2J -- - - . 
Miscellaneous Purgeable Organic,...., -"· 

Ethv m IV 70JN 6JN 
Trine 1v" lOOJN 10JN 
Benzofuran 200JN 
fMethvl Ethvn " 50JN 
Fthvlmethvlhen7:ene l.OOOJN 
lndene lOOJN 
Methvlindan 50JN 20JN 
Methv'L ·"uran (2 Isomers\ 300JN 50JN 
lndane 60JN 200JN 
Ethenvldimethvlt 20JN _ ... 

1ethvlinr' m (2 isomers) 20JN 
~ "oohene 7JN 

- ... 
~lhenzeOP. lV 

T,.,,.,,.,,.,hulh .. n'7PnP 10 TN 

ug/L 
SP 

microgramJcer Iter. 
Southern ood Piedmont 

MW Monitoring Well 
J Estimated value. 

N Presumptive evidence of presence of material. 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

• Not detected 
ITJ%01 PIPv!tiPrl IPvPic: whirh :trl' orP!tll'r lh!tn lhrf'l' limf'_C: thP 11ntf IPvPI nr orP:ttPr th!tn thP C:::OT 
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Table 1~nued) 
Shallow Groundwater nic ~;~~ Results 

Southern Wood Pl~~~ty:o ~ 
Wilmington New HaiiO'\r'e. _North 

Parameters Bac~"mmd 
(ug!kg) 

SP-MW-37 SP-MW-25 ~W-27 SP-MW-28 . SP·M~29 SP-MW-31 SP-MW-34 SP-MW-40 

Pureeable Organic Compounds 

Benzene IOU - - ~ - - - -
Methvl lsohutvl Ketone 10 u - - - - - - -
Methvl Butvl Kevtone 10 u - - - - - - -
1.1.2.2-Tetrach Joroethane 10 u - - - - - - -
Toluene IOU - - - - - - -
Ethvl ~ 1 J - - - - - - -
Total Xvlenes 2J - - - - - - -
Miscellaneous ;-u• ,..,a~ • .; Organic Compounds 

Ethvimf 1v"" 

Trimethvlbenzene 
Benz furan 
fMethvl F.thv)) "" 

Ethvlmethv" 
lndene 
Methvlindan 

Mcthvlbcnzofuran (2 • 

lndanc 30JN 

Ethcnvldimethvlbenzene 20JN 

Dihvdromcthvlindene (2 isomers lOJN 

Ben c' 
...... ,v ... -" 'iO JN 

,_ 
·',ulhPn'71'nP 

ug/L 
SP 

microgra"Wcer liter. 
Southern ood Piedmont 

MW Monitoring Well 
J Estimated value. 
N Presumptive evidence of presence of material. 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

- Not detected 
~ PIPu<>tPrf fpupf., whirh <>rP orP<>tPr th<>n thrPP timP" thP L 

I '"""' nr orp<lfpr th<>n thP ~nr 
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• 

Table 12 
Shallow Groundwater Organic Analytical 

Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 

Parameters 
(ug/L) 

Notes: 

Background 

SP-MW-37 SP-MW-11 SP-MW-34 

ug!L micrograms per Liter 

J Estimated value 

U Material analyzed for but not detected. 
Number shown is the sample quantitation 
limit (SOL). 

N Presumptive evidence of presence of 
material. 

Not detected 

lJi:·ji',j::·'i:::'i!:::=:':=!'!:j:j!'::'j:j!::::::::::!!:'!::l ~;e":tt~~!~v~~~~~~~~~r~e~:~:~; ~~:~er 
than the SOL. 
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• pyrene. Elevated levels of purgeable organic constituents were detected in 

groundwater samples SP-MW-08A, SP-MW-llB, SP-MW-32, and SP-MW-35. 

Purgeable organic constituents detected at elevated levels in groundwater samples 

include: acetone, chloroform, ethyl benzene, and total xylenes. Pesticide/PCB 

analyses detected the constituent heptachlor in SP-MW-22A at greater than 

background. A more detailed summary of intermediate groundwater organic 

analytical results are presented in Appendix A and on Table 13. 

• 

• 

5.3.3 Deep Organic Analytical Results 
Elevated levels of extractable organic constituents were detected in groundwater 

samples SP-MW-33 and SP-MW-36. Extractable organic constituents detected at 

elevated levels in groundwater samples include acenaphthene and fluorene. An 
elevated level of the purgeable organic chloroform was detected in groundwater 

sample SP-MW-36. A more detailed summary of deep groundwater organic 

analytical results are presented on Table 14. 

5.3.4 Shallow Inorganic Analytical Results 
Inorganic analytes were detected at elevated levels in shallow groundwater samples 

SP-MW-08, SP-MW-11, SP-MW-15, SP-MW-16, SP-MW-17, SP-MW-20, SP-MW-24, 

SP-MW-25, SP-MW-27, SP-MW-28, SP-MW-29, SP-MW-31, SP-MW-34, and SP-MW-

40. Inorganic analytes detected at elevated levels include: aluminum, arsenic, barium, 

cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, 

potassium, selenium, sodium, vanadium, and zinc. A more detailed summary • of 

shallow groundwater organic analytical results are presented on Table 15. The 

complete set of analytical data is presented in Appendix A. 

5.3.5 Intermediate Inorganic Analytical Results. 
Inorganic analytes were detected at elevated levels in intermediate groundwater 

samples SP-MW-08A, SP-MW-32, SP-MW-35, and SP-MW-41. Inorganic analytes 

detected at elevated levels include: chromium, copper, and lead. A more detailed 

summary of intermediate groundwater organic analytical results are presented on 

Table 16. The complete set of analytical data is presented in Appendix A. 

5.3.6 Deep Inorganic Analytical Results 
Inorganic analytes were detected at elevated levels in deep groundwater samples SP­

MW-33, SP-MW-36, and SP-MW-42. Inorganic analytes detected at elevated levels 
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• 

• 

include: barium, chromium, lead, potassium, sodium, vanadium, and zinc. A more 

detailed summary of deep groundwater organic analytical results are presented on 

Table 17. The complete set of analytical data is presented in Appendix A. 

5.4 Groundwater Pathway Conclusions 
Most of the people in the vicinity of the site use treated surface water for potable 

water. Therefore, the groundwater pathway is of moderate concern for this site due 

to the minimal population in the area which utilize potable groundwater. 

Groundwater samples indicate that several contaminants have migrated into the 

shallow, intermediate and deep monitoring wells beneath the SWP site . 
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Taea • Intermediate ·1vvat~~ganic Analytical Results 
Southern Wood Plec!_.T.ont Company 

Pam meters 
(ug/L) 

Extr ..... ..u~ • .: O~anic Compounds 

Acenaphthylene 

-~ Phenanthrene 

Benzo (a) anthracene 

"- . Pyrene 

w::i.iii.yLUII, New Har.over County, North Carolina 

SP-MW-38 

10 u 
10 u 
lOU 

SP-MW­
OSA 

SP-MW­
llA 

SP-MW-
118 

• 3J 

SP-MW· 
20A 

SP-MW· -24A. 

l·r -::' .,. ":: 1:: ·:::: ., .. ,, ·.+---. ---+----f-----11 

~~---------------~---------------~----------~1 
Miscellaneous Extractable 011!anic r. ds 

· Unidentified Compounds/No. 

(Methylethyundene J Biphenol 

' Benzofuranone 

uitJyuruinucnol 

·· Dihydroindeniol 

Acridinone 

Mcthylbenzonitrile 

Mcmyundanol 

Caprolatam 4JN 

Bcnzothiophene 5JN 

• ' mht,.,:~lene lOJN 
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• Table 13m 
Intermediate Grou 1vvc:itt:. lytlcal Results 

Southern Wood PI Compan~ 
Wilm;i.~~ .. , New Hanover County, North arollna 

• 
Parameters n. -•· td 

(ug!L) 
SP-MW-38 SP-MW- SP-MW- SP-MW- SP-MW- SP-MW- SP-MW· 

08A llA _llB_ 20A _ 22A 24A 

~i~rPII!1nPnn~ Extractable Organic 

Dimethyl naphthalene 4JN 
j'henafi ·'- .J!. IlL Ill l'ol_l_ll~l_lo;, 7JN 

lndene 20JN 

Ethylmcthyll'h~ol 2JN 

Trimemy•p_11enol 3JN 

·Thymol 3JN 
'n:. 5 JN .LIIf'll\.oll] I 

D1memymaphthalene (2 isomers) 

Di; .. ., ... jh•i!JJ_i!!h_alene (3 isomers) 20JN 

Naphtna•enecarbonitrile 3JN 

Naphthalenol 2JN 

Methylbiphenyl 2JN 

Hydroxbip~l 3JN 

McthylquillQI_inone 4JN 

l-Methylnaphma1ene 7JN 

_1\m_inoflu _20JN 

ug!L 
SP 

micrograms per tiler 
Soulhem Wood Piedmont 

MW Monitoring Well 

J Estimated value. 
N Presumptive evidence of presence of material. 

u Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

. Not detected 

lfii'tf'}:}j Elevated levels which are greater than three times the background level or greater than the SQL 
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• Table 13 nued) 
Intermediate Groundwate rganlc Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

.Bac~! _. ;l\JUIIU Parameters 
(ug/L) 

SP-MW-38 SP-MW- SP-MW- SP-MW-32 SP-MW-35 SP-MW-41 
28A .29A 

E:.. . .: : O~anic Compounds 

2,4-Dimethylphenol 10 U 

Fluorene 10 U 3 J j\ ;::=::::!;: '''';!t''''";'''''E£1+· ----u 
Anthracene 10 U 7 J 

Carbazole 10 U if'{i=!t:!:i}72I:'i'!!i:!i!!{i= !:=:it \ f!i'?'i'':\i:! 
Fluoranthene 10 U 3 J 7 J 

Acenaphthylene 10 U 

1~Ph~e_na~n~th~re~n_e---------------+---1~0~U---+------~~9-':!~-------~------r-----~l 
Pyrcne 10 U 3J 

Miscellaneous Extractable O~anic" nds 

Unidentified Compounds/No. 200JN/9 soom 
(Mcthylcthylindene) Biphenol 10JN 20JN 20JN 

Bcnzofuranone 6JN 

Dihydroindenol 200JN 

Dihydroindeniol 60JN 

Acridinone 40JN 

Mcthylbenzonitrile 40JN 

McthylindallQI_ 20JN 

Caprolactum 4JN 

Benzothiophene 

.Mc.tb~ila1 ' ·rene 
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• Table 13 
Intermediate Groundw ,~~~· ii<;_ alytical Results 

Southern Wood Pi ont Compan~ 
Wllmihytuu, New Hanover County, North arollna 

• 
Parameters D, -•-

_. 

(ugfL) 
SP-MW-38 SP-MW- SP-MW· SP-MW-32 SP-MW-35 SP·MW-41 

28A 291\ 
Miscellaneous Extractable O~anic 

Dimethylnaphthalene 

Phenanthridinone 

lndene 

Ethylmethylphenol 

Trimethylphenol 20JN 

Thymol 

Biphenyl 

Dimethylnapmnalene (2 isomers) 60JN 

Dimethyl naphthalene _ (3 i:ovu•~L 

l''iaphmau:n .... a, uvuitrile 40JN 

Naph1halenol 

Methylbiphenyl 

H~dr"""iP"'""· I 
Methylquinolinone 

Aminofluorenone 

ug/1 micrograms per liter 
SP Southern Wood Piedmont 

MW Monitoring Well 

J Estimated value. 
N Presumptive evidence of presence of material. 

u Material analyzed for but not detected. Number shown is the sample quantitalion limit (SOL). 

. Not detected 

III}f{::d Elevated levels which are greater than three times the backg,round level or greater than the SOL 
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. 
Tabl1 ~~~:'Jlr . 

Intermediate Grou .. .:lw.o; lc "a\~:: Results 
.•. · Southern Wood Plt:dJu' 

Wllmmytuu, New H~uuv~1 County, Noi1h llna 
Pa Dac'· .. 

.Cug!L) _SP_-MW.-38 .SP-MW-08A _SP_-MW-HA' SP-MW-HB SP-MW-20AI SP-MW-22A SP-MW-24A 
IPu .I. · Or~anic Compounds 
I Acetone 10 u l:~~{'ft\1f7UU:(:';:::;::;:: . . . . . 
'1,1,2-TIII.'IIIUIUI!thilne 10 u . 4J . . . . 

< Chlv•v•v••" 10 u . . . . . 
" -" 1ethane 10 u . . . . Lll VIIIVUt\..IIIVI VIlli 

" .Benzene 10 u . . 8J . . . 
....... 1,1,1-Trichloroethane 1 J . . . . . . 
'·~ Ethyl Benzene 10 u . . - . . . 

Total Xylenes 10 u . . . . . 
lVI' ... Pur2eable Or2anic CtJ ... . 
Ethenyldimethyl b ................ 
Benzothiophene . / 

nrupamJI i B,OOOJN 
Cyclo~ntath~p_yNan 700JN 
. IJ1dane .. 70JN 80JN 400JN 
Methylben7nfuran 6_JN_ 
Benzofuran . BJN 
Trimethylbenzene 10JN 

,Trimethylb""L""" (2 i:.v"'"'"J 
I(MelhYif.J•vl'"''· fl) RPn7PnP 20JN 
Methylben7nfm:tn 
Ethylmethyii.J .... L .. "" (2 isomers) 
Methyl v ........ .;~;. .. m (2 •:sumcr:s, 90JN 

I Ethyl methyl benzene 20JN 
I Ethyldimetnymenzene 
I (Methylethyl) Benzene 7 JN 
1 Dih:ru•vultanylindene 20JN 
Dih· ,\!ivulelhyfuldene (2 r:sumer:s; 
Alkan~ 20JN 

ug/1 micrograms per liter 
SP Southern Wood Piedmont 

MW Monitoring Well 
J Estimated value. 
N Presumptive evidence of presence of material. 
U Material analyzed for but not detected. Number shown is the sample quantitation limit (SOL). 
• Not detected 

1:';::'(/:'\''tl Elevated levels which are greater than three limes the background level or greater than the SOL 
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• Table 13 J~ ue~ 
Intermediate Groundwater ic nalytical Results 

Southern Wood Piedmont Compant 
Wilmji_lyLuu, New L c:u•uv~• County, North arolina 

• 
Parameters n. . 

Jl!g/[..) _S}J-M\V~38 S~MW-28AII SP-MW-29AI SP-MW-32 I SP-MW-35 SP-MW-41 
I~ 

! Or~anic Co1 I ,~ 

~\UIIC_ 10 u - - - - -
1,1,2-Trichlo,uc\~ JO 1.1_ - - - - -
<::hloroform IOU - - :~~; ? :\t . :;: :;:. -
n .J:. hane 10 u - 51 21 ~IIIUU~I! - -
Benzene IOU - - - 4J -
1,1, 1-Tt.-.. .. ,v,v.:thane 1 J - - - - -
ill_hyJ D. IOU - - - =~===rttf .. :~.~~~ -.•.,, 

!Qtal Xylenes IOU - - - } ;f:~: .·.\. -
Miscellaneous Pumeable Omanic C1 -Js 

. 
Ethenyldimethyl benzene 20JN 
Benzothiv., .. .:ne SOJN 
Propanol 
lr. malnJapyran 
In dane SOOJN 
Methyi~J .... ,v~uran _60 Jfi 
Benzofuran 9JN 
Trimethylbc'"'"'"' 
Trimethylbenzene (2 isomers) 60JN 
(Methylnrnn,.nyl) "· 
Mc:t_llylb_~:_nzofuran 20JN 
Ethylmethyl~ .. "<-""" (2 isomers) _20 Jli 
Methyl benzofuran (2 •:.umc•S}' 
'Et IV nctnVI benzene 
I Ethyldimethyl~J .... , ...... 5JN 
1 (Methylethyl) B""'""'" 7 JN 
1 DihydkUim;LIIylindene 
i Dihydromethylindene (2 Jsurncr:si 501~ 
'Alkane 

ug/1 micrograms per liter 
SP Southern Wood Piedmont 

MW Monitoring Well 
J Estimated value. 
N Presumptive evidence of presence of material. 
U MateriaL analyzed for but not detected. Number shown Is the sample quantitation limit (SOL). 
• Not detected 

1{::/''fiff' I Elevated levels which are greater than three times the background level or greater than the SOL 
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Table 14 

• Deep Groundwater Organic Analytical Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 

Parameters Background 
(ug/1) SP-MW-39 SP-MW-33 SP-MW-36 SP-MW-42 

"' 
Extractable Organic Compounds 
Acenaphthene lOU .::::::mt::::M::iP:m:::::m:m:::::• ·:::::tt:::::;:::#~:t:::::::IJ -;:: Fluorene IOU 2J r'::::t::t':ts.:::::r::r::r, -
Carbazole IOU 3J 3J -
Fluoranthene IOU - 3J -

' Pyrene IOU - 2J -
Miscellaneous Extractable Organic Compounds 

1 1Methylethylidene) Biphenol 30JN SOJN 20JN 
J 1-Methylnaphthalene 9JN 

Benzofuranonc 6JN 9JN 

Dihydrobenzothiophene 2JN . 
Iodonaphthol SOJN 
Dihydroindenol 30JN 

Hydroxbiphenyl 30JN 

Dihydroindenone 30JN 

Phenylpropenal 20JN 

Dihydroindenediol 20JN 

Hydroxybenzaldehyde 20JN 

Fluorenol lOJN 

Benzopyranone lOJN • Naphthalenol 8JN 

Benzonaphthothiophene 7JN 
Benzothiophene 7 JN 

Dimethyl naphthalene 4 JN 

Pu_!geable Organic Compounds 

' Chloroform lOU - ·'\:!It:::~::r:mm.:::::=. -." Bromodichloromethane lOU - SJ -,, 
Ethylbenzene lOU - 3J -
Total Xylenes lOU - 4J -
Miscellaneous Purgeable Organic Compounds 

In dane 80JN SOJN 

Trimethylbenzene lOJN 

Dihydromethylindene 6JN 

ug/L micrograms per liter 
SP Southern Wood Piedmont 

MW Monitoring Well 
J &timated value 

N Presumptive evidence of presence of material. 
u Material analyzed for but not detected. Number shown is the sample quantitation limit (SOL). 
• Not detected. 

(k1i] Elevated levels which are greater than three times the background level or greater than the SOL 

• 
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• Table 14-continued 
Deep Groundwater Or,§lanic Analytical Results 

southern Wood 1edmont CompanC 
Wilmington, New Hanover County, North arolina 

Parameters Baclc2round 
(ug/1) 

SP-MW-39 SP-MW-33 SP-MW-36 SP-MW-42 

Pu~eable O~anic Com )()Unds 

Chloroform 10 u .:::::::::::::;::xmt:::l:::r::::::; - -
Bromodichloromethane lOU 5 J/ - -
Ethylbenzene lOU 3P - -
Total Xylenes lOU 4~J - -
Miscellaneous Pu~eable O~anic Com !)Ounds 

Indane 
. 

80JN 50JN 

Trimethylbenzene lOJN 
' 

Di" ihv1inoene 6JN 

ug/L micrograms per liter 

J Estimated value. 
N Presumptive evidence: of presence: of material. 

u Material anal,-zed for but not detected. Number shown is the 
sample quanlltation limit (SOL) . 

. Not detected II Elevated levels which are greater than three times the 
background level or greater than the SOL. • 
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Para ... ~~ ... !!A'-"'6-V ...... 

15 
Shallow Groundwater Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

(og!L) ........... _J7 ISP-1\fW..m SP-MW-11 ~-l'Trn'·U SP-MW-t61SP-MW-t~ SP-MW-20 ..... ..._ .... ..,...,.._..., ..... ..._. .... , ............. ..,..~ .............. ~! SP-MW-3. .......... 

!Calcium 67,000 

!Chromium 2 J 

Cobalt 1 U 

Copper 1 U 

Iron 3,300 

Lead 8 

20,000 78,000 91,000 9,100 32,000 63,000 88,000 14,000 89,000 140,000 42,000 

::: ·.······ ·! m=:1 ~~~:m: 1 ''it'"'~}~ii 1 'f 7,200 

3 8 

45,000 19,000 53,000 

r:j ,~~4:::::::!:: -

s~:~o ·:~=l'17 ·~oo ':::0 1 ,. % , J'~O: ~~~£i1111liit ~=-
Magnesium 5,700 

Manganese .160 

Mercury 0.10 U 

Nickel 19J 17J 7J 

Potassium ~400 2,100 {\:~t•W9.f 11,000 6,000 10,000 H::::p{{~W:i 8,900 5,700 4,100 1ii;Lvi,:~~~~i" 9,900 6,400 2,900 

lk:se~lleni~um=t~3~ua,·=·=~mniii'ii'l't§~ .... ~.~ .. ·[· §)··,,.~~-''·""·' .... ,,~., .. ~ .. ,,,.~~·~····g'· 1 ... ·.~· ·ij· ·g .... -~ .... · ~Jl· II· ... · I' g)]··t:::=:~~· ... 1. ij· 1/ljnt~ .. ~··rl· ::, .... ::::. ~~dium t5
2
,0J00 1 :/w~~~-§ 33,000 lt:l41tj)uO 44,000 '''ILlUI!Jtl. ' · tM ,: :; .... , ::,._111~\~:0 ':"\., ··:_' :,, . :?ogn.'lllllf:: tz!4!_::.ttiiHJj!ltti!····.·,:_'· .•. '. '''".:·,': .. ,':.,·.: 22

5
,0J00 

Vanadium .:::\~O'Jt\} (: '~ii\ 1{ t,,,,,,,,,,,,,. .,, 

Zinc 
NOTES: 

ug!L 
SP 

MW 
J 
u 

u J 32 1::=::::!}9~ft=:r Oi;:, \ · :=mtt 21 1 21 J 16 J 9 J 14 J 

micrograms per Liter 
Southern Wood Piedmont 
Monitoring Well 
Estimated value. 
Material analyzed ror hut not detected. Number shown is the sample quantitation limit (SQL). 
Not detected. 
Elevated levels which are greater than three times the background level or greater than the SQL 

90 

12 J 

6,700 

.... \,. 
11,000 

4J 
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• Tab 6 • Intermediate Groundwater Inorganic Analytical Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 

Parameters Background 
(ug/L) 

SP-MW-38 SP-MW-08A SP-MW-llA SP-MW-118 SP-MW-20A SP-MW-22A SP-MW-24A 

_Aluminum 160 - - - - 94 81 

Arsenic 5U - - - - - -
Barium 61 27 16 29 13 33· 77 

Cadmium 1U - - - - - -
Calcium 47,000 48,000 3,800 52,000 43,000 12,000 17,000 

Chromium 2J - - - - -
Copper 1U - - - - - -
Iron 2,600 3,600 1,900 220 2,200 3,600 5,000 

Lead 3U - - - - - -
Magnesium 3,900 ~00 2,700 1,700 4,100 4,200 4,100 

Manganese 240 78 62 - 330 73 160 

Nickel 20J - - - - -
Potassium 2,900 3,800 690 9901 3,~ 2,_QQQ_ 1,4()<!_ 

Sodium 19,000 26,000 5,900 7,200 10,000 30,000 29,000 

Vanadium 2J - - - - - -
Zinc 24 27 21 - - - -

Notes: 

ug/L micrograms per Liter 
SP Southern Wood Piedmont 

MW Monito.ring Well 

J Estimated value 

u Material analyzed ror but not detected. Number shown is the sample quantitation limit (SOL). 

- Not detected 

l}\:'::H I Elevated levels which are greater than three times the background Ievie or greater than the SOL 
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• Table 16 (continued) • Intermediate Groundwater Inorganic Analytical Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 

Parameters Background 
(ug/L) 

SP-MW-38 SP-MW-28A SP-MW-29A SP-MW-32 SP-MW-35 SP-MW-41 

Aluminum 160 . . 220 350 380 
Arsenic 5U - . . . . 
Barium 61 15 18 34 20 34 

Cadmium 1U . . . . 1 J 

Calcium 47,000 23,000 52,000 29,000 41,000 28,000 

Chromium 2J . . - . 4J 3J 

Copper 1U • •. :=;:=:::='""''''''~ -. . 
Iron 2,600 1,600 . 380 390 

-I Lead 3U . . I ~::r ·~=:, · ~::~. p 1=:::,:: , =~ . . =... =::::· · 

Ma!!nesmm 3,900 2,100 5,400 2,600 4,400 3,800 

ManPane!':e 240 41 37 37 41 310 

Nickel 20J . . 4J 4J 41 

Potassium 2,900 2,100 2,100 5,600 2,900 3,100 

SocJi_tJ_Ill_ !~.Q_O_Q 8,600 20,000 43,000 25,000 23,000 

Vanadium 2J . . 3J 3J . 
Zinc 24 . . 10 9J 23 

Noles: 

ug/L micrograms per Liler 
SP Southern Wood Piedmont 

MW Monitoring Well 

J F_o;limaled value 

IJ Material :~nalyzed ror hul nol detected. Number shown is the s:~mple quanlilalion limil (SQL). 

. Nol detected 

j:./:},' I Elevated levels which are greater than three limes lhe background Ievie or greater than the SQL 
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• 

NOTES: 

Table 17 
Deep Groundwater Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters 
(ug/L) 

ug/L micrograms per Uter 

Background 

SP Southern Wood Piedmont 
MW Monitoring Well 

J Estimated value. 
U Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 
• Not detected. 

"'l::~,.,jjj):j.,.~jj\jj""'::m:'"":{:"":f\'...,tl Elevated levels which are greater than three times the background level or greater than the SQL. 

93 



• 

• 

• 

6.0 Surface Water Pathway 

6.1 Hydrologic Setting 
Overland runoff from the site generally flows south and southeast toward the onsite 

drainage ditch and Greenfield Creek which discharges into the Cape Fear River 

(Refs. 1, 2). The surface water pathway begins in the upper end of the drainage 

ditch along the southeastern portion of the site. The pathway continues southward 

for approximately 1,500 feet, where it ~hen empties into Greenfield Creek. The 

surface water pathway continues west approximately 1,800 feet before discharging 

into the Cape Fear River (Refs. 1; 2; Fig. 2). The surface water pathway continues 

in the Cape ·Fear River for a distance of approximately 14.4 miles both upstream and 

14.4 miles downstream due to tidal influence from the Atlantic Ocean (Refs. 1; 31). 

The site is located within the 100 year floodplain (Ref. 32). 

6.2 Surface Water Pathway Targets 
The active surface water intakes utilized by the Wilmington Water Department and 

the Leland Sanitary District are located more than 15 miles upstream of the site 

(Refs. 30; 31). A 10 year average flow rate for the Cape Fear River was calculated 

at 5,247 cubic feet per year (Ref. 33). Approximately 10 acres (including 4,000 feet 

of frontage) of wetland exist on the southeastern portion of the site (Refs. 1; 34; 35). 

Approximately 56 miles of wetland frontage exist along the 15 miles of the surface 

water pathway, both upstre~m and downstream (Ref. 34). The North Carolina and 

U.S. threatened species, the American alligator (Alligator mississippiensis), has been 

identified at 16locations on the Cape Fear River system (Ref 36; 37; 38). The U.S. 

and North Carolina endangered mammal, West Indian manatee (Trichechus 

manatus), have been reported in the Cape Fear estuary approximately 12 miles 

downstream of the site ·(Ref. 36). The federally-designated endangered shortnose 

sturgeon (Acipenser brevirostrum) has been observed in the Lower Cape Fear River 

(Ref. 36). There are seven commercial fisheries located along the Cape Fear River 

between Eagle Island and the Atlantic Ocean (Ref. 39). In addition, the Cape Fear 

is used extensively by recreational fishers and boaters (Ref. 40). Species of greatest 

commercial value include fluke flounder, hard clam, blue crabs (hard shell), and 

shrimp (Ref. 41). Fishing tackle, floats, and bait containers were observed lying on 

the ground along the southern site boundary creek bank of Greenfield Creek (Ref. 

42). ·' 
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• 6.3 Surface Water Pathway Sample Locations 

• 

• 

In order to characterize potential contamination in the surface water pathway, one 

background surface water and one background sediment sample were collected. 

Surface water and sediment samples SP-SW-01 and SP-SD-01 were collected 

immediately offsite and upgradient of the site, approximately 250 feet east of the site 

entrance on Greenfield Street. Biological fish tissue samples were collected in the 

Cape Fear River and Greenfield Lake. The sample taken in Greenfield Lake serves 

as a control sample. The complete set of analytical data is presented in Appendix 

A. Sample locations are shown in Figure 2 and are described in Table 1. 

6.4 Surface Water Pathway Analytical Results 

6.4. 1 Surface Water/Sediment Organic Analytical Results 

Elevated concentrations of extractable organics were detected in analytical results of 

sediment samples SP-SD-06, SP-SD-07, SP-SD-08, SP-SD-09, SP-SD-11, and SP-SD-

14. Extractable organic constituents detected at elevated levels in sediment samples 

include: naphthalene, 2-methylnaphthalene, acenaphthene, dibenzofuran, fluorene, 

phenanthrene, anthracene, carbazole, fluoranthene, pyrene, benzo(a)anthracene, 

chrysene, benzo (b and/or k) fluoranthene, and benzo(a)pyrene. Elevated 

concentrations of pesticides were detected in analytical results of sediment samples 

SP-SD-03, SP-SD-06, SP-SD-14, and SP-SD-19. The pesticide constituents 4,4'-DDD 

(P,P'-DDD), methoxychlor, and gamma chlordane/2 were detected at elevated levels 

in sediment samples SP-SD-14, SP-SD-06 and SP-SD-19, and SP-SD-03, respectively. 

Elevated concentrations of purgeable organics were detected in analytical results of 

sediment samples SP-SD-06 and SP-SD-07. The purgeable organic compounds 

methyl ethyl ketone, ethyl benzene, and total xylenes were detected at elevated levels 

in sediment samples SP-SD-06 and SP-SD-07. :rhe=""Sample.....SP .. SD-Ol,..,.,_which 

s;ontained .polynuclear_., aromatic·"" hydrocarbons · (PAHs) ···and ..... other .. ,extra~lable 

compunds, is considered <.a -control -sample. A summary of sediment organic and 

pesticide/PCB analytical results are presented in Tables 18 and 19. Sample locations 

are illustrated on Figure 2. The complete set of analytical data is presented in 

Appendix A. 
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Table 18 

• Sediment Organic Analytical Results 
• ..... ·'· Southern WOod Pie~~~~!.~~~!-6~ny .n. 
YYIIr'uulgto., New Hanover '-'UUiuy, nul ul C()ruuua 

In,.,-• •uu~ Parameters 
(uglkg) SP-SD-01 SP-SD-02 SP-SD-03 SP-SD-04 SP-SD-05 SP-SD-06 

IIIE~x~tra~c~~b~le~·O~~~Atln~lrn~~~~~-----~------~------~------~----~-------r------~1 ""-lr 
~:B~i·'~~-·~~,y~mex~::ya~r.Jr~hth~all~:ate ________ ~~1~,,!9~00~L_~r:-~-~---~---~~---~--~---~--~---~~ 

'- .Di.n-bntylnhthalate J.,400 \ 

......,_ Penta,-L• _L _!_900U - ) - - -
""" (3- and/or 4-) Memylnhenol 760 U 

~N: ·~ ~u 
""" ~-u4•'"'~p~e 760 u 

- - Ill -

......,_ IAcenannthylene 760 U 70J 

140J ""- IAcen:tphthene 130 J - - - -~ 
~~~~~;hP~n7n~fiu~·rnn~---------------4--~8~2J __ ~--~'-~-4--~----+--~---~--~----+·M#.··~#·•~<~tlx~n·g .. ::~::::' 
""' Fluorene 110 J - - - - :::j4'f idq:\f 
."-.. 

1"1•\;"cl'athrene 1200 - 200 J - 260 J •::::~·= imJ,::( 
"-, iAnt~ 170J ,- 340J - 140J 

~ Carbazole _lOO J :, 59 J - 64 J 

·-.... F~ene 2200 - 1000 - 580 a Py~ 1700 . _ 750 _ 630 

~ = 1illanthracene 860 S- - - 260 J 
~L.:hrp\;111; 1200 ~'. 520 J _ 320 J n:w:::::;~~ .......... •.

1 

""- !Benzo(b and/or k)fluoranthene 1400J - 920J - 350J 1.:::::::\~~o 11:·· .. 
""" IBenzo(a)pyrene 780 - 440 J - 250 J l:•:::\:\::~p •.. 

""' Jtnen:mra,n)antltJ!cene 760 U 

• 

Miscellaneous. Extrac~ble Orgamc Cum~~Uuuu;, 
ln. 
[.U .. II mhthothioohene 

~~~~~~~rodimethyl (Methylethenyl) 

Mdhjlcha (sene 

J. Methyanapnthalene 

Perylene 

Dimethylnaphthalene (2 isomersJ 

IDimethylnaphthalene (3 isomers) 

!Met~ rlfluorene (2 isomers) 

IMethyldibenzofuran 

'Methvlfluorene 

500JN 

l,OOOJN 

20,000JN 
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• 
Table 18 (continuedl 

Sediment O~anic Analytica Results 
Southern ood Piedmont Compane 

Wilmington New Hanover County, North arolina 

Parameters Backs!round 
(uglkg) 

SP-SD-01 SP-SD-02 SP-SD-03 SP-SD-04 SP-SD-05 SP-SD-06 

Miscellaneous Extractable Organic 

Dibenzothiophene 7,000JN 

Methylphenanthrene (2 isomers) 

Methylanthracene IO,OOOJN 

Methylanthracene (2 isomers) 

Tetramethylphenanthrene 

Methylphenanthrene (3 isomers) 30,000JN 

Phenylnaphthalene IO,OOOJN 

Cyclopentaphenanthrenone 

Benzofl uorene 

Benzofluorene (2 isomers) 

Benzofluorene (3 isomers) 30,000JN 

Methylpyrene 

Cyclopentapyrene 

Benzopyrene (not A) 

Aminofluorenone 5,000JN 

Anthracenecarbonitrile • Benzoanthracenone 

Benzonaphthothiophene 

Benzonaphthothiophene (2 isomers) IO,OOOJN 

Benzofluoranthene (not B or K) 8,000JN 

Bcnzofluoranthene (not B or K) 
f2 isomers) 

Pentachlorobiphenyl (2 isomers) 

Hexahydrohydroxytrimethyl (Methylethyl) 
Phenanthrenone 

Unidentified Compounds I # IO,OOOJ /8 lO,OOOJ/15 l,OOOJ /2 30,000J/1 

~~kg micrograms per kilofrram 
Southern Wood Pie mont 

SD Sediment 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL) 
- Not detected 

lf'@f]]t Elevated levels which are !!realer than three times the background level or _greater than the SOL. 

• 
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• 

Parameters 
(ug!kg) 

l,OOOJN 

98 

JN 

4,000JN 
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• 
Table 18 ( continuedl 

Sediment OJPcanic Anal~ica Results 
Southern ood Piedmont Compan~ 

Wilmington New Hanover County, North arolina 

Parameters 
(uglkg) 

Background 

SP-SD-01 SP-SD-07 SP-SD-08 SP-SD-09 SP-SD-10 SP-SD-11 

Miscellaneous Extractable Organic 

Dibenzothiophene 20,000JN 2,000JN 

Methylphenanthrene (2 isomers) 30,000JN 4,000JN 

Methylanthracene 40,000JN l,OOOJN 

Methylanthracene (2 isomers) 4,000JN 

Tetramethylphenanthrene 3,000JN 

Methylphenanthrene (3 isomers) 

Phenylnaphthalene 20,000JN l,OOOJN 

C_I_clopentaphenanthrenone -
Benzofluorene SOOJN 90JN 

Benzofluorene _12 isomers) . 3,000JN 

Benzofluorene (3 isomers) 40,000JN 

Methylpyrene 6,000JN 

Cyclopentapyrene 

Benzopyrene _(not A) 

Aminofluorenone 

Anthracenecarbonitrile • Benzoanthracenone 

Benzonaphthothiophene 200JN 

Benzonaphthothiophene (2 isomers) 

Benzofluoranthene (not B or K) 9,000JN 

Benzofluoranthene (not B or K) 
(2 isomers) 

Pentachlorobiphenyl (2 isomers) 

Hexahydrohf,droxytrimethyl 
(MethylethyJl Phenanthrenone 4,000JN 

Unidentified ('· nnounds I # lOJlOO J I 8 ?nonomn 700.000 

uglkg 
SP 

micrograms per kiloJrram 
Southern Wood Pie mont 

SD Sediment 
J Estimated Value 
N ·Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL) 
- Not detected 

lt<:::J:\J Elevated levels which are greater than three times the background level or greater than the SOL. 

• 
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Table 18 (continued1 
Sediment O:Ranic Anal~ica Results 

Southern ood Piedmont Compan~ 
Wilmington New Hanover County, Nortii arolina 

Parameters td 
(uglkg) 

SP-SD-01 SP-SD-12 SP-SD-13 SP-SD-14 SPrc;:n_tc SP-SD-16 

Ex -L ~_Orga_!!k ComJIUuu.:" 

Bisf2-et tylhexyi)Phth:~l:~tP 1,900 . . . . . 
Di·ll·huaJipmnaJau: 1,400 . . . . . 
PPnl:~~h .L 1900U IIUI - 220J - . 
(3· and/or 4-)Methylphenol 760U . . . . . 
Napnthalene 760U . . . . 
2-Meth]'""l-'"'halene 760U . . . . -
Acenat-...... nene 760U - - 210J . -
ACCIIilJJIIIIII;III; 130J - - . - . 
Dib~ofuran 82J 

. . . . . -
Fluorene llOJ . - 69J - -
Phenanthrene 1200 - 130J - -
Anthracene 170J . - I,,. < ,t;,, - . 
Carbazole 200J . - 100J . -
Fluoranthene 2200 240J 1,000 . -
Pyrene 1700 350J 1.600 . . 
Benzo~ a Janthracene 860 . 170J 970 . . 
1...n1 r::.~;n~; 1200 - 330J 1,500 - -
Benzo(b and/or k)fluoran,hene 1400 J - 540J 3,800 J - . 
Benzo(a)pyrene 780 - 150J 1,400 . . 

ta.hJamrhacene 760U . - - - -
Miscellaneous Extractable O~anic C"nm r>nnnrfc 

~ .... ~v••u 1,hthothiophene 500 JN 

Octahydrodimethyl (Methylethenyl) 
Azulene 

1 Mdh1 n .. ua ysene l,OOOJN 

1· ~ylnaphthalene 

I Hexachlorobiphen}'! 100 JN 

Perylene 200 JN 

Dimcthylnaphthalene (2 isomers) 

Dimethylnaphthalene (3 isomers) 

Met_llrlfluorene (2 •somers} 

Methyldibenzofuran 

Methvlfluorene 

• 
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Table 18 (continued~ 
Sediment OJPcanic Analytica Results 

• Southern ood Piedmont Compa"C 
Wilminaton, New Hanover County, North arolina 

Parameters n. -•· '" (uglkg) 
~P-~0.01 ~P-~n.n SP-SD-13 SP-SD-14 SP-SD-15 SP-SD-16 

Miscellaneous Extractable Organic 

Dibep7nthinnhene 

Methylnhl'flanthrene (2 isomers) 

Methylanthrnl"'l'nl' 

Meth:r' uc;; (2 I:.UIIICH>, 

T"l rnml'thv1 I CUe;; 

Mett • 1rene (3 ISOmers) 

Phenyl naphthalene 
~ ~· •niJ-.nantnrer.uuc ~JN 

I Benzofluorene 200JN 

Benzofluorene (2 iM~111c;;•S) 

Benzofluorene (3 isomers) 

Methylpyrene lOOJN 
- lOOJN ...... ,, ... m:; 

- r•cuc (not A) 300JN 

Aminofluorenone 

• Anthracenecarbonitrile 

1 Bc;;uLUiUIIIIr >l"'PnnnP 
~ onhthnthiophene 

BcuLunaphthnf 11c11c (2 Isomers} 

Benzofluoranthene (not B or K) 700JN 
Ben"7nno oniii:IIC (not B or K) 
(2 buu'"'"'l 
Phenanthrenone 

Pentachlort'h'"h"'IYI (2 isomers) 

(Methyl~~~~l)dPhl~~~tiJrermne 
Unidentified C"_nmoounds I # lO.OOOJ I R 500Jj_l 700 J 11 tiOOJil 

ug/kg 
SP 

micrograms per kihd;ram 
Southern Wood Pie mont 

so Sediment 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SQL) . Not detected 

I' ::::;\::~:,}J Elevated levels which are greater than three times the background level or greater than the SQL. 

• 
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Table 18 (continued1 
Sediment OiPcanic Anal~ica Results 

southern _tj~~d Pie~~~v7Nr:;~_hne Wilmington, New 11uv'j!_r ., arolina 
Parameters n. . 

(ug/kg) 
SP-SD-01 SP-SD-17 _sp~so-ts SP-SD-19 SP-SD-20 SP-SD-21 

ExtractableOrgani~ Comnounds 

Bis(2-ethylhexyi)Phthalate 1,900 . - . . 
Di-n-hutylphthalate 1,4()Q_ - - - - . 
Pentachlor ·' IUfliii;IIUI 1900U . - - -
(3- and/or 4-)Mcmjlphenol 760U 260J . . . -
Naphthale_ll(:_ 760U - - - - -
2-Methylnaphtnalene 760U . - - - -
Acer ojlene 760_U_ - - - - . 

Ace""~-'"'"'""'" 130 J . . . -
Dibenzofuran 82J - . . . 
Fluorene llOJ - - - . . 
Phenanthrene 1200 - . 110J . -
Anthracene 170J - - 240J . -
Carbazole 200J - . - -
Fluoranthrene 2200 - 170J 730 65 J -
fy!el!e 17()Q_ . 190 J _.. 1,@()_ 77 J . 
BenzotaJe~Hr 86Q_ - - 5~0 . -

·Ch •. r"'""""" 1200 - 160J 1,300 75 J -
Bcnw(b and/or k)fluoranthene 1400J . 51 J 200J 3,800J 130 J -
Benzo(a Jyrene 780 . 140J 880J 94 J -
..... ,L r a,!t)anthrac~ne 760U 200J . - - -
1\114;1:'11"11 'u" Extractable Organic n ... 
Benzonaphthr .L, __ L SOOJN 

Octahydrodimethyl (Methylethenyl) 
Azulene 200JN 

Methylcnrysene l,OOOJN 

1- Methylnaphthalene 

Hexachlu,uu•pm:nyl 

~rylene lOOJN 

Dimethylnaphlhalen~ _ (~~v ... --0 

Dimethylnaphthalene (3 JsomersJ 

Mcthylfluorene (2 '"u"'"'.s' 

Mcthyldibenzofuran 

Methvlfluorene 

• 
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Table 18 (continued/ 
Sediment OJ'Pcanic Analytica Results 

Southern ood Piedmont Co~~~"c~ 

• Wilmh.!,j,uu. New Hu!~er County, Noiih rolina 

Parameters n -•- ... 
(ug!kg) 

!':P-!':0-I'Jl _SP.SD-17_ !':P-!':0-1R SP-S0-19 SP-SD-20 SP-SD-21 

Miscellaneous Extractable Organic 

Dibenzothiophene 

Methylphenanthrene (2 •:>\.lll•~rsJ 

Methyl"""""~.:ne 

Meth:pamma ... o;;uo;; (2 isomel'lSJ 

~etramethylp!Jenanthrene 

Meth: ·'-L (3 li>uuJo;;loSJ 

Phenyl oiPnP 

C,v,.lnnPntanhenanthrenone 

Benzofluorene 200JN 

Benzofluorene (2 isomers) 
D. ..... n;u~ (3 isom!:!Sl 
,._ 

.. 1tapyrene 
D. ...... ~~ 300J~ 

Methylpyrene 

Aminofluorenone 

Artl ~LI_I_I~ 200JN 

RPn7n'tnthrac~none lOOJN 
D. .i:ivuiivl-'"""e 
.,.., lphthnth'· -L &.<0'-IIL.VIIQj (2 isomers} 
R, onthenf' (not B or K) 

.,.., -"'· •nthene (not B or K) 
(2 isomers) l,OOOJN 

P~ll_lil_'-'u•~•vv~Y~ (2 ~~•SJ 400JN 

rM~~;?i~ili~t>"~L"' .... ~ethJI _c JICJIGIILIII ~~~~~ 

Unidentified C'nmnnunrlc:: I # _lO.OOOJ /8 700 J /1 l.OOOJ /2 800 J /1 

ug/kg 
SP 

micrograms per kii<>J;ram 
Southern Wood Pie mont 

SD Sediment 
J Estimated Value 
N Presumptive evidence of presence of material 
u Material analyzed for but not detected. Number is the sample quantitation limit (SOL) 
- Not detected 

IE£,}£1 Elevated levels which are greater than three times the background level or _g~eater than the SOL . 
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Parameters 
(uglkg) 

Table 18-continued 
Sediment Organic Analytical Results 

Southern WOod Piedmont Company 
Wilmington, New Hanover County, North Carolina 

.... -·· .. 
SP-SD-06 

~ -• · Onr11nir Comnound~ 

Methyl Ethyl Ketone 

Toluene 

23U 

160 
3J 

- ............. ·.:, """'i-:{ -· ---t----t-. -II 

Ethy_l Benzene 

Total Xylenes 23U 

MJ~ee11 Purgeable Organic C'nnnvmnrfc:: 

Trimethyll (2 isomers) 

EthylmethvlhPn7PnP 

_gthy~emylbenzene 

Ethyldimethylbenzene (3 ,.,v ...... .,, 

Camphene 

lndane 

lndene 

20J 
l•ttJ_-.m·.·r · -_,.~ _.,, .. 
~:·~:::. 

400JN 

70JN 

200JN 

_40_JN 

2,000JN 

30JN 

-- - 2J _2 J 

:}·. ·=·:. ::: 
,:;:· :::;,_:;;::;::;::::i\::1 2J 

200JN 

9JN 

60JN 

lOJN 

900JN 50JN 

• Tetrameth~lhen7ene BJN 

Methylindan 

Dih; \!i uu • .:thylindene 

_Metl!Y!benzofuran (2 i• 

Methylbenzofuran (3 isomers) 

• 

400JN 

900JN 

ug!kg micrograms per kilogram 

J Estimated value. 

lOOJN 

400JN 

N Presumptive evidence of presence of material. 
U Material analyzed for but not detected. Number shown is the sample 

quantitation limit (SOL). 
- Not detected 

I 'i':'ifJ Elevated levels which are greater than three times background level or greater 
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Table 19 

Sediment Pestlclde/PCB Analytical Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 

Parameters 
Background Source Samples 

(ug/~) SP-SD SP-SD SP-SD SP-SD SP-SD SP-SD SP-SD SP-SD SP-SD SP-SD SP-SD SP-SD SP-SD SP-SD SP-SD . SP-SD SP.SD SP-SD 
-01 -03 -05 -06 -07 -08 -09 -10 ·11 -12 -13 -14 -15 -16 -17 -18 -19 -20 

Pesticides./ PCB Compounds . 
Delta-1311C 3.9U . . . . . . 0.421 . . . . . . . . . . 
Aldrin 1.21 . . . . . . . . . . . . . . . . . 
Dieldrin 12 . . . . . . . . . . . 1.4JN . . . . . 
4,4' -DOE (P,P' -DOE) 17 26 . . . . . . . . . . . . . . . . 
Endosulran II 7.6U 2.9J . . . . . . . . . . . . . . . . 
4,4' -DOD (P,P' ·DOD) 7.6U . 0.71JN . . . . . . . . ··:·rt;~==t:· . . . . . . 
Endosulran Sui rate 7.6U . . . 16JN . . . . . . . 2.6J . . . . . 
4,4' -DDT (P,P' -DDT) 15 . . . . - . . . . . . . . . . . . 
Methoxychlor J9U . . tit!!l.Wl . . . . . . . . . . . . }\ft~tf=·• . 
Endrin Aldehyde 39U 23 . . . . . 1.21 - . . . . . . . . 0.181 

Gamma Chlordane /2 20U ?;':2!')' . . . . . . . . . . . . . . . 0.4JJN 

PCil-1260 (Arochlor 1260) 76U . . . . S90N 170N . . . . . . . . . . 
NOTES: 

ug/kg Micrograms per kilogram 
SP Southern Wood Piedmont 
so Sedlmenl 
J Estimated value, 
N Presumptive evidence indicates the presence or material. 
u Material was analy1.ed ror hut not detected. The number is the sample quanlitation limit (SOL). 
. Not detected • 

ln:=::t::=:l Elevated levels which arc greater than three times the background level or greater than the SOL 
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• Extractable organic compounds were not detected in any surface water samples. 

• 

• 

Elevated concentrations of the pesticide alpha-chlordane/2 were detected in surface 

water sample SP-SW-06 obtained from Greenfield Creek on· the south side of the 

site. Toluene was detected in the background surface water sample SP-SW-01. 

Elevated concentrations ofPCB-1260 were detected in surface water samples SP-SW-

05 and SP-SW-06 obtained from Greenfield Creek, near the southeast corner of the 

site. Surface water samples were not analyzed for dioxins/furans. A summary of 

surface water pesticide/PCB and purgeable analytical results are presented on Table 

20. A complete set of analytical data is presented in Appendix A. 

Tissue samples SP-BI0-07, -80, and -09 were analyzed for extractable organics and 

pesticides/PCBs. Miscellaneous extractable organic compounds detected at estimated 

quantities in the fish tissue samples include hexadecanoic acid, hexadecanoic acid, 

oleic acid, octadecenoic acid, and tetradecanoic acid. Sample locations are illustrated 

on Figure 2. The complete set of analytical data is presented in Appendix A. 

6.4.2 Surface Water/Sediment Inorganic Analytical Results 
Inorganic analytes were detected at elevated levels in sediment samples SP-SD-03, 

SP-SD-05, SP-SD-06, SP-SD-07, SP-SD-08, SP-SD-09, SP-SD-11, SP-SD-12, SP-SD-15, 

SP-SD-16, SP-SD-17, SP-SD-18, and SP-SD-19. Inorganic analytes detected at 

elevated levels in the sediment samples include: aluminum, arsenic, cadmium, 

chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, 

sodium, vanadium, and zinc. Inorganic analytes were detected at elevated levels in 

surface water samples SP-SW-04, SP-SW-07, SP-SW-08, and SP-SW-09. Inorganic 

analytes detected at elevated levels in the surface water samples include arsenic, 

magnesium, potassium, sodium, and vanadium. Sample codes and descriptions are 

listed in Table 1 and are shown on Figure 2. The complete set of analytical data is 

presented in Appendix A. A summary of the sediment and surface water inorganic 

analytical results are presented in Tables 21 and 22, respectively. 

6.5 Surface Water Pathway Conclusions 
Analytical results of sediment samples collected from the onsite drainage ditch along 

the east side of the site revealed elevated levels of the site related extractable organic 

contaminants naphthalene, 2-methylnaphthalene, acenaphthene, dibenzofuran, 

fluorene, phenanthrene, anthracene, carbazole, fluoranthene, pyrene, benzo(a) 
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anthracene, chrysene, benzo (b and/or k) fluoranthene, and benzo(a)pyrene and site 

related inorganic contaminants arsenic, cadmium, chromium, copper, and lead. These 

contaminants were also detected at elevated levels in surface and subsurface soil 

samples collected from the SWP site. The surface water migration pathway is of 

primary concern for this site. There is an increased probability that surface water 

flows over the contaminated surface soils at the site and discharges to the on-site 

drainage ditch and Greenfield Creek, providing a mechanism for contaminant 

migration into nearby fisheries and sensitive environments . 

/) - c-

s o--o1 
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Parameters 

(ug/L) 

Notes: 

Background 

• 
Table 20 

Surface Water Organic Analytical Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 

• 

SP-SW-01 SP-SW-OlD SP-SW-03 SP-SW-04 SP-SW-05 SP-SW-06 SP-SW-07 SP-SW-08 SP-SW-09 

O.OSOUJ O.OSOUJ 

1.0 UJ 1.0 J 

1J 

ug/L micrograms per Liter 
SP Southern Wood Piedmont 

SW Surface Water 

J Estimated value 

U Material analyzed for but not detected. Number shown is the sample quantitation limit (SQL). 

UJ Estimated minimum quantitation limit. The analyte is not present at concentrations above the minimum SQL. 

Not detected 
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• 
Paramct~rs 

Background 

(mg/kg) SP·SD 
-01 

Aluminum 2,700 

Arsenic 3.8 UJ 

Barium 46 

Cadmium 0.58J 

Calcium 15.000 

Chromium 14 

Cobalt 1.4 J 

Copper 29 

Iron 5,900 

Lead 130 

Magnesium 950 

Mangane5e 43 

Nickel 9U 

Potassium 210 

Selenium 1.9U 

Sodium 220U 

Vanadium 131 

Zinc: 210 

NOTr~: 

mglkg milligram5 per kilngram. 
SP Southern Wood Piedmont 
SO Sediment 

J E.~limatcd value. 

• 
Table 21 

Sediment Inorganic Analytical Results 
Southern Wood Piedmont Company 

Wilmington, New Hanover County, North Carolina 
Source Samples 

SP-SD SP·SD SP-SD SP-SD SP-SD SP-SD SP-SD SP·SD SP-SD SP.SD SP-SD 
-03 .os -06 -07 .os -09 ·10 ·11 ·IZ ·13 -14 

650 790 /M .. W.:t 1,9oo t,too 3,300 

2.61 3.5 J 

84 60 83 110 53 4.4 2.8 54 5.8 16 

5,400 2,000 7,800 12,000 6,700 440 360 3,300 480 330 890 

3.5 2.41 2.8 6.4 

0.471 0.301 0.841 

2.61 3.1 1 24 4.31 3.81 81 

880 710 780 2,800 

tt~~9 :r 69 roo 210 120 3.8 13 28 3.9 3.5 II 

320 

110 29 110 /116.9\i 68 7.2 3.5 14 

101 2.41 81 

530 82 19 23 120 17 7.8 54 

U Malcrbl wa.~ analy1cd for hut not detected. The number is the sample quanlilation limit (SOL). 
• Not dclcc:led. 

lftiiJ( I Elevated levels which are greater than three limes the background level or greater than the SQI-

' 
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SP-SD SP-SD SP·SD SP·SD SP-SD SP-SD 
·IS -16 ·17 ·18 ·19 -20 

1,200 1,200 1,900 890 tm~J 1,600 

2.91 2.61 ::::mr,:w:• 
6 3.7 6.6 2.9 16 5.1 

460 340 830 340 920 550 

tif1!'ff 9.1 20 6 16 5.2 

1.41 1.1 1 1.1 1 0.371 1.71 0.661 

2.91 31 4.81 2.51 13 2.81 

1,600 1,300 1,300 1,600 5,400 2,000 

4.3 2.1 9.3 3.2 28 6.7 

270 250 550 210 990 400 

12 II IS 1.5 23 8 

·tt:~~(}• ;i}f~$\fi !\}iJ~i~\t• 
160 170 310 170 470 270 

1.6 1.21 

ft~n.tft /Wt19% 
3.61 3.3 J 8.71 4.31 21 6.71 

12 II 18 7.8 38 14 
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Table 22 
Surface Water Inorganic Analytical Results 

Southern Wood Piedmont Company 
Wilmington, New Hanover County, North Carolina 

Parameters B .. '-"'6• uuuu 

(ug!L) ~, s-p.s....:::...:.:.w.r.o~I. s::..:..::P·S:.::_w.r.o-m+-s-P---~co-,u ,..-f'.--r03S-P--s-w-.-04"T-sr~--s"n-,,,_---ros-SP--sw.r---,·061S-P-s-w.r--071 S-P--s-w-.o-s's-p-.s-w---o9-u 

Aluminum 

!Arsenic 

!Barium 

Cadmium 

Calcium 

Chromium 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

!Manganese 

!Nickel 

Potassium 

I sodium 

!Vanadium 

Zinc 

NOTES: 

ug/L 
SP 
sw 
J 
u 

160U 160U . 
8U 8 u . -
65 72 30 

1 u 1 u . 
65,000 70,000 32,000 

1 u 3J -
20J 20J 17 J 

lOU 17 -
5,100 4,700 440 

6 9 

6,000 6,400 2,400 

510 560 22 

3 u su . 
3,100 3,600 2,200 

16,000 19,000 8,100 

1 J 1 u . 
42 34 28 

micrograms per Liter. 
Southern Wood Piedmont 
Surface Water 
Estimated value. 

--33 

. 
35,000 

-
15 J 

-
650 

-
2,800 

29 

. 
2,400 

9,400 

. 
28 

. . . - . 
- - - - . 

34 36 27 28 27 

- . - - -
35,000 38,000 30,000 28,000 37,000 

- - . - -
23J 15 J 22J 15 J 15 J 

. - - - . 
450 1,400 940 1,300 830 

4 3 . . . 
2,600 3,900 •"r'''~R'n% fi· \ ,::,:,,, I ''''':''#n fH ~\;;~ 

27 68 66 73 73 

. . . - . 
2,400 2,900 l~t=\f ;HJl I :.r . ··. JY.H..:::=: •,.,,,,,,,:-· 

... 

8,900 17,000 
··::• :··: ·.::::· ... , .••. 1 iWl/l 

1(#. :,·~:•::o'•i'& ~= ·,.;.·· 

2J 2J 2J l'::::o;:;::;/:.'.d~ . 
33 26 33 39 37 

Material analyzed for but not detected. Number shown is the sample quantitation limit (SOL). 
Not detected. 

Elevated levels which are greater than three times background levels or greater than the SQL . 
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7.0 Soil Exposure and Air Pathways 

7.1 Physical Conditions 
The SWP site is located in a river front area with numerous marine and non-marine 
commercial operations as well as public housing nearby. The site is situated on the 

eastern bank of the Cape Fear River, immediately south of the Wilmington business 

district (Ref. 1). An elevated railroad bed, vegetation, and the onsite drainage ditch 

border the east side of the site (Fig. 1). The eastern portion of the site is accessible 

by foot on the rail bed and accessible by vehicle only at the gated site entrance (Ref. 

2; Fig. 1). 

7.2 Soil Exposure and Air Pathway Targets 
The estimated population within 4 miles of the site is approximately 49,515 (Ref. 43, 

pp. 12, 13). . The estimated population within the 4-mile radius of the site is 

distributed as follows: 0 - 0.25 mile, 304 persons; 0.25 - 0.5 mile, 266 persons; 0.5 -

1 mile, 5,674 persons; 1 - 2 mile, 15,062 persons; 2 - 3 miles, 13,886 persons; and 3 -

4 miles, 14,322 persons (Ref. 43, pp. 12,13). J'hereJ·are .. two,schools :Jocated Jessrthan 

d/2mile .from -.the site (Ref. 1). ;I'be:;schooJ:.ciosesf:·-to-'theJ~site;is~approximately'.::0.20 

,miles:south of .the ~ite ... Day. care .facilities .are .located .approximately . 1/4 mile east .. of 

!the. site (Ref. 2). A park is located less than a 1/4 mile east -of site (Ref. 1). There 

are currently no workers on the SWP site (Ref. 25). The:']tearest.:t~esidents-are .... . . . . '\. 

docatetl approximately· 400 feet east of the site (Ref. 2). The estimated surface water 

pathway extends approximately 14.4 miles upstream and 14.4 miles downstream of 

the site due to tidal fluctuations. The estimated wetland acreage within a 4-mile 

radius of the site is distributed as follows: onsite, 10 acres; 0-0.25 miles, 32.5 acres; 

0.25-0.5 miles, 130 acres; 0.5-1.0 mile, 690 acres; 1-2 miles, 3,400 acres; 2-3 miles, 

4,640 acres; 3-4 miles, 3,840 acres (Ref. 35). 

7.3 Soil Exposure and Air Pathway Sample Location~ 
Surface soil samples were collected to determine soil exposure at the SWP site. 

Background surface soil samples SP-SS-01, SP-SS-02, and SP-SS-03 were collected 

from upgradient areas located north, east, and southeast, respectively, of the site. 

Six samples were taken in former wood storage and landfarming areas. Five samples 

were located in previously identified contamination source areas. Seven samples were 
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taken in areas which were not previously sampled. Sample locations are shown in 

Figure 2 and described in Table 1. 

No formal air sampling program was conducted. Portable flame ionization detectors, 
or organic vapor analyzers (OV As) were used for onsite safety monitoring during 

sampling activities. No atmospheric readings were noted above background levels 

while performing air monitoring during sampling activities. 

7.4 Soil Exposure and Air Pathway Analytical Results 
Surface soil analytical results are presented in Section 4.3. Formal analytical air 

sampling was not conducted during this investigation. 

7.5 Soil Exposure and Air Pathway Conclusions 
Surface soil samples collected at the site have indicated elevated levels of organic and 

inorganic contamination. The soil pathway concern is minimal due to the lack of 

onsite residential housing in areas of detected contamination. However, there 
concerns about the proximity of nearby residences and the future plans to perform 
significant excavation and construction at the site. Airborne contamination of nearby 

populations is of limited concern at this site due to the lack of residences onsite, the 

low v~latility of the primary contaminants of concern, the vegetative cover throughout 

most of the site, and the lack of workers on site . 
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8.0 Summary and Conclusions 

The ESI for the Southern Wood Piedmont Company site was performed to further 

determine the nature of contaminants present at the site, to determine if a release 

of hazardous materials to the environment has occurred or may occur, and if a 

release has occurred, to determine attribution of those contaminants to the site. This 

inspection also sought to further define the possible pathways by which contamination 

could migrate from the site and the populations and environments it potentially 

affects. 

An initial site reconnaissance and ~alk-over was performed at the SWP site on May 

20, 1996, by a representative of BVSPC, 3 representatives of the USEPA Region IV, 

and a representative of SWPs environmental consultant, Virogroup. Proposed boring 

locations were observed and discussed, photographs were taken, and general 

observations of site conditions were made. Field work for the ESI conducted by 

BVSPC commenced on October 3, 1996 and continued through October 9, 1996, at 

which time Tropical Storm Josephine and flooding of the Cape Fear River caused a 

demobilization of personnel and equipment. Field work resumed on November 4, 

1996 and continued through December 23, 1996. Surveying of the groundwater 

monitoring wells occurred from January 27, 1997 to January 29, 1997. 

A total of 103 environmental samples were collected during the field investigation 

conducted between October 3, 1996 and October 9, 1996 and November 4, 1996 to 

pecember 20, 1996. This ESI confirms information that has been provided about the 

site through numerous other past investigations and serves to fill data gaps which 

existed from previous site investigations. Analytical results from the ESI 

environmental samples indicate that surface soil, subsurface soil, groundwater, and 

sediment at and adjacent to the site have been impacted by releases of contaminants 

which are associated with previous activities at the site. 

Groundwater samples indicate that several contaminants have migrated into the 

shallow, intermediate and deep monitoring wells beneath the SWP site. However, 

most of the people in the vicinity of the site use treated surface water in their homes 
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and businesses. Therefore, the groundwater pathway is of moderate concern for this 

site due to the minimal poulation in the area which utilize potable groundwater. 

The surface water migration pathway has been affected by contamination at the site. 

Analytical results of sediment samples collected from the onsite drainage ditch along 

the east side of the site revealed elevated levels of the site-related extractable organic 

contaminants naphthalene, 2-methylnaphthalene, acenaphthene, dibenzofuran, 

fluorene, phenanthrene, anthracene, carbazole, fluoranthene, pyrene, benzo (a) 

anthracene, chrysene, benzo(b and/or k)fluoranthene, and benzo(a)pyrene and site 

related inorganic contaminants arsenic, cadmium, chromium, copper, and lead. The 

Cape Fear River and Greenfield are known fisheries and potential habitats for 

several federally-endangered species. Based on the proximity of the site to the Cape 

Fear River and Greenfield Creek, there is an increased probability that contaminant 

migration has occurred. into the Cape Fear River. The surface water migration 

pathway is of primary concern for the site. 

The results of surface and subsurface soils collected from the central two~ thirds of the 

site suggest that significant contamination is present in the surface soil. However, 

there are concerns about the proximity of nearby residences and the future plans to \ 

perform significant excavation and construction at the site. The soil pathway is of 

minimal concern based upon the Jack of onsite residential housing in areas of 

detected contamination. 

Airborne contamination of nearby populations is of limited concern at this site due 

to the Jack of residences onsite, the low volatility of the primary contaminants of 

concern, the vegetative cover throughout most of the site, and the lack of workers on 

site. 

Further action under CERCLA is recommended at the Southern Wood Piedmont 

site . 
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State of North Carolina 
Department of Environment, 
Health and Natural Resources 
Division of Solid Waste Management 

James 8. Hunt. Jr .. Governor 
Jonathan 8. Howes. Secretary 
William L. Meyer. Director. 

n n a.------DEHNR 

January 31, 1995 

Ms. Cynthia Gurley 
NC CERCLA Project Officer 
EPA Region IV Waste Division 
345 Courtland Street, NE 
Atlanta, Georgia 30365 

Subject: Site Inspection Prioritization 
Southern Wood Piedmont Co. 
Wilmington, New Hanover County, NC 
NCD 058 517 467 

Dear Ms. Gurley: 

FEB 0 ·; 1995 

""' -.J -· •• 

The enclosed document summarizes the results of a Site Inspection Prioritization (SIP) of 
the Southern Wood Piedmont Co. site in Wilmington, NC. This site, owned by the City of 
Wilmington and the NC State Ports Authority, was formeriy used to treat and store wood 
products. Wood treating materials historically used at the site included creosote and, more 
recently, pentachlorophenol (PCP) and chromated copper arsenate (CCA). During the mid-to-late 
1980s, SWP excavated and landfarmed creosote-contaminated soils from various on-site locations. 
CCA-contaminated soil either was stabilized onsite or was shipped to a hazardous waste landfill. 
The landfanning operation concluded in Apnl 1990. 

Results of previous investigations at the site indicate detectable soil and groundwater 
contamination throughout much of the site. The principal contaminants are semi-volatile organic 
compounds (SVOCs), with traces of volatile aromatic compounds, both of which are associated 
with creosote. Localized PCP and CCA contamination has also been detected. The areas of 
contamination include former creosote and CCA storage and treatment areas, outdoor wood 
storage areas, and a former drainage ditch. The visibly creosote-contaminated soils in these areas 
were limdfarmed in the northern half of the site, where they currently remain as an additional 
contaminant source. 

)\' f' . 

P.O. Box 27687. Raleigh. North Carolina 27611-7687 Telephone 919-733-4996 FAX QlQ-715-3605 
An Equal Opportunity Affirmative Action Employer 50'1, recycled/!~ post-consumer paper 
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Ms. Gurley 
January 31, 1995· 
Page 2 

Two sand units directly beneath the site are known to be contaminated by organic and 
(locally) inorganic wood preserving residuals. These overburden units not used as a drinking 
water source. The underlying sandy limestone bedrock is a principal confined aquifer in the area, 
and a second, semi-confined bedrock aquifer to the southeast has been used historically for 
drinking water, however, most groundwater use in the study area occurs more than 2 miles from 
the site. 

SVOCs attributable to the site have contaminated sediment in an existing drainage ditch 
and in Greenfield Creek, which connects the ditch to the Cape Fear River. The contaminated 
sediment samples were located downstream of wetland frontage along the ditch. Surface water 
has not been sampled in the ditch or Greenfield Creek. To date, no surface water contaminants 
have been detected in Cape Fear River water, but semi-volatile contaminants were detected 
adjacent to the site when river sediment was last sampled in 1985. Two other possible sources 
of semi-volatile contaminants have been identified over 0.5 mile upstream of the site. The 
Greenfield Creek contaminants, however, are at least partially attributable to the site. 

Because of extensive tidal flow reversal in the Cape Fear River and its tributaries, the 
surface water pathway theoretically extends 15 miles both upstream and downstream from the site . 
The potential for contaminant transport upstream from the site may be limited, however, by the 
net seaward transport of sediment in the estuary. 

No drinking-water-supply intakes reportedly operate in the pathway, but the Cape Fear and 
the Northeast Cape Fear River systems are commercial and recreational fisheries. Greenfield 
Creek is also fished recreationally. As defined in the SIP, the surface water pathway (including 
tidal tributaries) contains 170 miles of mapped wetland frontage. Wetlands adjacent to the site are 
within the downstream limits of detected SVOC contamination. Eleven rare animal and 9 rare 
plant species are identified within the pathway. Three of the animal species are listed as 
Endangered in NC and/or the US. One animal and 2 plant species are Threatened in NC and/or 
the US. 

Landfarm soils contain residual creosote components, some exceeding their current health­
based Cancer Risk Screening Concentrations for human soil exposure. Soil sampling in the 
fonner wood storage areas also detected organic and arsenic contamination at levels above Cancer 
Risk Screening Concentrations. The landfann area soils also contained detectable polychlorinated 
dibenz<Xiioxins and dibenzofurans, but soils outside the landfarming areas have not been tested for 
these two groups of compounds . 



• 

• 

• 

Ms. Gurley 
January 31, 1995 
Page 3 

The site is accessible on foot or by boat, but has no residential or worker populations. The 
nearest residences are 400 feet east of the site. No schools or day care facilities are present 
within 0.2 mile of the site. A railroad grade and dense vegetation separate the site from a nearby 
recreational park. Surface soil at the site is currently stabilized by vegetation. 

Under present circumstances, the site appears to pose a minimal health hazard via soil or 
by migration of contaminant through air. A Risk Assessment completed at the site concluded that 
contaminant levels at the site are low enough for future industrial use. Based on the Risk 
Assessment report, however, the NC Environmental Epidemiology Section has concluded that 
the site does not currently meet cleanup standards for future residential use, and may pose an 
increased cancer risk to future workers. 

In summary, cumulative evidence indicates that creosote residuals attributable to the site 
have contaminated downstream wetlands, and possibly a fishery. Dioxins and halogenated 
dibenzofurans have been detected in the landfarmed soils, but the extent of contamination has not 
been determined for the remainder of the site. Based on this information, the Southern Wood 
Piedmont - Wilmington site is recommended as a high priority for an expanded Site Inspection 
under CERCLA. Additional testing of soil, surface water, and sediment for organic and inorganic 
wood preservative components, as well as for dioxins and halogenated dibenzofurans, is 
recommended to evaluate the site's likely impact on public health and the environment. If you 
have any questions, please contact me at (919) 733-2801 

Sincerely, 

;u CJ r 
Stuart F. Parker, Jr. 
Hydrogeologist, 
NC Superfund Section 
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EXECUTIVE SUMMARY 

The Southern Wood Piedmont, Wilmington site, owned by the City of Wilmington and the NC 
State Ports Authority, was used from 1935 to 1983 to treat and store wood products. Wood 
treating materials historically used at the site included creosote and, more recently, 
pentachlorophenol (PCP) and chromated copper arsenate (CCA). 

During the mid-to-late 1980s SWP excavated and landfarmed large quantities of contaminated 
soils from various locations at the site. Much of the soil came from a buried, creosote­
contaminated ditch in the southeast part of the site. Visibly discolored soils were stockpiled and 
then landfarrned on 5 acres of the northern half of the site. Based on arsenic content, CCA­
contaminated soils were either stabilized onsite with cement or were shipped to a hazardous ·waste 
landfill. Sandy clay from offsite was used to backfill the excavated areas. Excavation and 
landfarrning ended in April 1990. 

Investigations completed on site between 1985 and 1993 have documented contamination of. 
surface and subsurface soil and groundwater at the site by wood-treating compounds. Subsurface 
exploration has revealed both non-aqueous and aqueous phase semi-volatile organic compounds 
(SVOCs) in groundwater and soils beneath much of the site. Aqueous contaminants in a sandy 
water-table aquifer beneath the site have migrated through a peat layer and contaminated a deeper, 
semiconfined sand unit. PCP has not been detected in the groundwater, however, and elevated 
inorganics have been identified only in monitoring wells adjacent to a former CCA storage area . 
The contamination appears to have originated at the site's former wood treating areas and at a 
buried creosote-contaminated ditch at the site. Sampling results do not indicate that contaminants 
in the site's 5-acre landfarm have migrated to groundwater. 

Neither of the contaminated sand units is used as a drinking water source. This overburden is 
separated from bedrock by a tight, apparently continuous clay layer over 2 feet thick. The sandy 
limestone formation beneath the clay is a principal aquifer in the region. No groundwater samples 
were collected from this aquifer, however, groundwater use is very limited within 2 miles of the 
site. 

The site drains to the Cape Fear River directly and via a drainage ditch and Greenfield Creek. 
Sediment samples collected from the upper end of the ditch and the lower end of the creek 
contained most of the same SVOCs detected onsite. The detection of tetra- and pentacyclic 
SVOCs suggests that the contaminant is creosote rather than refined fuel. No surface water 
samples have been collected in this segment of the pathway. To date, no SVOCs from the site 
have been detected in Cape Fear River water, however, Cape Fear River sediment adjacent to the 
site was sampled in 1985 and found to be contaminated with creosote components. Additional 
potential sources for semi-volatiles exist within 0. 7 mile upstream of the site, but the Greenfield 
Creek contamination is at least partially attributable to the site . 
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The Cape Fear River and its tributaries, including the Northeast Cape Fear River, undergo tidal 
flow reversal for more than 15 miles upstream of the site. No surface water intakes for public 
supply operate within 15 miles upstream or downstream of the site. Wilmington's municipal 
supply source is a surface water intake located seve~ miles upstream of the pathway. 

State Fish~ries officials report that both the Cape Fear River and the Northeast Cape Fear River 
are commercial and sport fisheries. Greenfield Creek is also fished recreationally. Marine 
Fisheries officials report that the Cape Fear River at Wilmington is a nursery for commercially 
harvested blue crab, eel, and shrimp. · 

An approximately 2300 foot frontage of wetland is mapped along the drainage ditch linking the 
site to Greenfield Creek. Sediment contamination detected in the creek extends beyond the 
wetland interval. The Cape Fear River system contains approximately 170 miles of additional 
mapped wetland frontage within 15 miles upstream and downstream of the site. The Natural 
Heritage Foundation has identified 10 rare animal and 8 rare plant species within the surface water 
pathway. Three of the animal species are listed as Endangered in NC and/or the US. One animal 
and 2 plant species are listed as Threatened. 

Landfarm soil samples collected in 1990 and 1991 contained residual creosote contamination. 
In some samples, benzo(a)pyrene and PCP concentrations exceeded their current health-based 
Cancer Risk Screening Concentrations for human soil exposure. Various dioxins and 
chlorodibenzofurans were detected in the landfarm areas, also above their benchmarks, however 
there is some uncertainty in their quantitation. No other dioxin testing has been performed at the 
site or at any of the off-site sample locations . 

Soil sampling in 1991 detected SVOCs in areas which were formerly used for outdoor storage of 
treated and non-treated wood (1WS, NTA, NTB), but which were never excavated or landfarmed. 
Benzo(a)pyrene exceeded· its Cancer Risk Screening Concentration in these areas as well. All 
other SVOCs were below their respective benchmarks, but arsenic was detected at elevated levels 
which exceeded its soil exposure benchmark. 

The site is currently uninhabited, but is secured only by a vehicle gate at the entrance, and is 
accessible by foot or by boat. The nearest residences are located approximately 400 feet east of 
the site. The nearest school is located 0.45 mile south of the site. The nearest day care facilities 
are on South 2nd Street, at least 0.2 mile east of the site. A sports field is located directly 
southeast of the site, but is separated from the site by a railroad grade, by thick vegetation, and 
by the existing on-site drainage ditch. 

A Risk Assessment completed at the site indicated that contaminant levels and exposure levels at 
the site are low enough for future industrial land use. Based on the Risk Assessment report, 
however, the NC Environmental Epidemiology Section has indicated that the site does not 
currently meet cleanup standards for future residential use, and may pose a threat to future on-site 
employees . 
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In summary, extensive shallow groundwater contamination has occurred at the site, but does not 
appear to threaten any drinking water supplies. The likelihood of human exposure to contaminated 
on-site soil or to contaminants migrating through air is limited by current surface conditions and 
the lack of an on-site residential or worker population. Semi-volatile organic soil contaminants at 
the site have apparently migrated to a section of the adjacent surface water pathway containing 
mapped wetlands. Sampling performed in recent years is insufficient to determine whether 
sediment contamination has spread to the nearby Cape Fear River, which contains additional 
wetlands, several rare plant and animal species, fisheries, and a nursery for human food chain 
organisms. Dioxins and dibenzofurans have been detected in landfarmed soils at the site, but 
have not been tested elsewhere at the site . 
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INTRODUCTION 

Under authority of the Co·mprehensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 (SARA), the 
North Carolina Superfund Section conducted a Site Inspection Prioritization (SIP) at the Southern 
Wood Piedmont site in Wilmington, New Hanover County, NC. The purpose of this investigation 
was to collect information concerning conditions at the Southern Wood Piedmont site sufficient to 
assess the threat posed to human health and the environment, and to determine the need for additional 
investigation under CERCLA or other authority. 

This investigation supplements a Preliminary Assessment (P A) and the Screening Site 
Investigation (SSI), completed in July 1984 and April 1986, respectively. The scope of this 
investigation included a file review, and the examination of available analytical data. Waste and 
environmental media sampling was conducted by Geraghty & Miller in 1990 and 1991, and 
groundwater, surface water, soil and sediment sampling was conducted by ETE/Virogroup 
between 1992 and 1994. This report summarizes the findings of the previously completed studies, 
and updates information on offsite conditions and resource use, in order to satisfy present Hazard 
Ranking System (HRS) requirements, to test previous conclusions regarding the site, and to 
document Hazard Ranking System (HRS) factor values and scoring. 

SITE DESCRIPTION 

2.1. Site Location 

The Southern Wood Piedmont, Wilmington site is located on Greenfield Street in downtown 
WJ.lmington, New Hanover County, North Carolina (Ref 1; Fig. 1). The geographic coordinates of 
the site are 34° 12' 55" N latitude and 77° 57' 1.5" W longitude (Ref. 2). To access the site from 
Raleigh, NC, travel southeast on I-40 to US 117. Follow 117 south to 3rd Street and continue 
south approximately 2 miles. The site is located on the Cape Fear River waterfront at the end of 
Greenfield Street, 4 blocks west of3rd Street. (Figs. 1-2). 

The climate in the Wilmington area is classified as subtropical and is influenced by proximity to the 
ocean. Wmters are mild, with an average January temperature in excess of 48 F. . Summers are hot 
and humid with an average July temperature in excess of 80 F (Ref. 3, p. 94, p. 98). Mean annual 
precipitation is 51 inches and mean annual lake evaporation is 42 inches, therefore, net precipitation 
for the area is 9 inches per year (Ref. 4). The 2-year, 24-hour rainfall in the study area is 5.0 inches 
(Ref. 55). 
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2.2 Site Description 

The Southern Wood Piedmont (SWP) Wilmington site consists of 52 acres of vacant land on the 
Cape Fear River waterfront. Thirty-five acres in the northern and central portion of the site are 
owned by the City of Wtlmington, and the remaining 17 acres are owned by the NC State Ports 
Authority (Ref. 5, p. 1). Features surrounding the site include 2- petroleum storage facilities on 
the north and south, and a residential area and the Cape Fear River on the east and west, 
respectively (Ref. 1; Ref. 7, p. 1; Photos 5-6, 12-14). 

The southern portion of the site abuts an undeveloped portion of the State Ports Authority property 
(Ref. 18). A drainage ditch extends approximately 850 feet south across this area from the site, 
joining Greenfield Creek. The creek flows westward another 1900 feet, passing the north edge of 
the Paktank petroleum terminal and a tidal control gate, before emptying into the Cape Fear River 
(Ref. 1; Ref. 7, Fig. 2; Fig. 2). The river, creek, and drainage ditch are all tidally influenced, 
undergoing flow reversal during normal tidal cycles (Ref. 6, p. 4; Ref. 8; Photos 15-16). 

The site has been cleared of surface structures, storage tanks, and railroad sidings, and is currently 
vacant. Remaining features visible at the site include an entrance gate, sections of paved and 
unpaved roadway, scattered concrete foundation slabs, partially buried railroad ties, and drainage 
ditches (Photos 1-2, 7-8). The Cape Fear riverfront onsite consists of 2 broad slips, which contain 
the remnants of wooden cribbing and piers (Photos 13-14). The north central portion of the site 
includes a 5-acre landfarming area surrounded by an earth berm averaging about a foot in height 
(Photos 9-10) . Most of the land surface at the site is presently covered with short grass (Photos 
1-2, 5-11). The site is relatively flat, the ground surface standing approximately 2 to 6 feet 
above the Cape Fear River at high tide (Ref. 6, pp.2-3). 

2.3 Operational History and Waste Characteristics 

The site was first developed to construct concrete barges and ships during World War I. The site 
operated as a wood-treating facility beginning in the early 1930s. Southern Wood Preserving 
Company (now Southern Wood Piedmont) operated the facility beginning in 1964. Creosote was 
the only wood preservative reportedly used prior to 1972, when SWP also began using chromated 
copper arsenate (CCA). In 1980, part of the facility was modified to use pentachlorophenol (PCP) 
as well. SWP began its first closure procedures at the site in 1975, when the facility reportedly 
obtained a permit to bury a drainage ditch on the State Ports Authority section. The ditch, which 
contained creosote sludges, was covered with fill. Wood treatment operations ceased in May 
of 1983, and removal of plant equipment began at that time (Ref. 9, p. 1) . 
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During the Preliminary Assessment, completed in July 1984, representatives of the NC 
Department of Human Resources observed evidence of soil and groundwater contamination at the 
site. Visible soil staining was observed in the main production ·areas in the south central portion 
of the site, around a cluster of creosote storage tanks to the west, and in the vicinity of the buried 
creosote ditch. Oily sh~s were noted on groundwater from 1.5 feet beneath the ground surface, 
and on surface water at several locations onsite. Disposal of trash, tars and creosote sludge was 
also reported in earth berms at the 2 slips on the Cape Fear River (Ref. 10, Part 2, pp. 3-5) 

On May 20, 1985, SWP signed an AdminL;trative Order of Consent with the State (Ref. 11), 
in which the company agreed to treat and/or diwJse creosote and CCA contaminated soils at wood 
treating and chemical storage areas at the s~te. Under the provisions of the Consent Order, 4 
onsite areas of contamination were designated to be treated by excavation and land farming. These 
areas included: (1) the buried Creosote Drainage Ditch (a.k.a. Superfund Area I); (2) the Track 
Area, directly north of the facility's wood treaf:".1tni areas; (3) the Oil Treating (main production) 
Area; (4) the Large Storage Tank (creo:otf:) Containment Area, west of the treatment areas. 
Visibly discolored soils were excavated from t1ese areas (Ref. 11, pp. 3-4). The excavations were 
backfilled with sandy clay obtained from a borrow pit 10 to 15 miles away 
(Ref. 57). 

The stained soils were applied in a designated landfarm area in the northern part of the site. 
Application was limited to lifts of 2 inches or less, and land treatment was limited to the 
uppermost 6 inches of soil. During active landfarming, the area, which was bermed to prevent 
runoff, was irrigated, fertilized, and tilled weekly to promote degradation of contaminants . 
Lysimeters were installed to monitor soil moisture, and 1 upgradient and 3 downgradient 
monitoring wells were installed to monitor for groundwater contamination (Ref. 11, p. 5). 
Additionally, the former treated wood storage areas outside the land farm were tilled in place. In 
accordance with the Consent Order, SWP conducted periodic monitoring of landfarm soil 
contamination, as well as biannual water quality monitoring on the Cape Fear River (Ref. 11, pp. 
5-6). 

From mid-1984 through mid-1990, SWP actively landfarmed the excavated soils. The 
landfarming areas, LF-1 and LF-2, consisted of 2 adjacent bermed areas in the north central 
portion of the site, with a combined area of 5 acres (Ref. 12, p. 2-1; Ref. 19, p. 2). Based on 
the reported number of2-inch lifts emplaced in each of the landfarm areas (17 applications at LF-
1 and 20 at LF-2) and assuming uniform coverage by each lift, an estimated 672,000 cubic feet 
(15.4 acre-feet) of material was landfarmed. 
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In the CCA area, the Consent Order specified excavation of soils containing 0.5 ppm or more of 
arsenic, as detennined by EP Toxicity testing. Excavation was limited to depths of 5 feet or less. 
Excavated soils in excess of 5 ppm arsenic were reportedly transported and disposed at the former 
CSX hazardous waste landfill in Pinewood, South Carolina (Ref. 57). SWP reported that a net 
98 cubic yard volume of soil was designated for such removal. Soils with less than 5 ppm arsenic 
were to be diluted to less than 0.5 ppm EP Toxicity by mixing with Portland cement, then buried 
onsite. SWP reported that a 93 cubic yard volume was disposed onsite in this manner (Ref. 11, 
p. 4; Ref. 20, pp. 3-10). 

During the landfarming period, SWP collected and submitted 59 composite soil samples from 
LF-1 and 37 samples from LF-2. Each composite was analyzed for phosphorus, chloride, total 
organic carbon, soil pH, polynuclear aromatic hydrocarbons (PAH), PCP, phenol, and microbial 
content. Samples were analyzed by the Mississippi State University Forest Products Research 
Division Laboratory (MSUFPRD) (Ref. 12, p. 2-2). SWP also contracted Law Environmental 
Services to insta114 monitoring wells around the perimeter of the land farming areas in September 
1985, and periodically sampled these wells for PCP and semi-volatile organics between 1985 and 
1990 (Ref. 13, p. 2-2, p. 7-1). 

Several environmental investigations have been completed at the site since wood-treatment 
operations ceased in 1983. In 1981, prior to shutdown, the City of Wilmington contracted Soil 
& Materials Engineering to install and sample five monitoring wells (CW-1 through CW-5) 
around the inner perimeter of the site (Ref. 13, pp. 2-3 to 2-4). Four of the wells were screened 
in a shallow water table unit, but CW-5 was screened in a deeper sand unit (See Section 4.1) (Ref. 
7, p. 3) 

NUS Corporation, the US EPA's Field Investigative Team (FIT), performed a Screening Site 
Investigation (SSI) at the site in January 1985. The FIT resampled 4 of the 5 city monitoring 
wells, and sampled 1 "artesian" well at Greenfield Lake, approximately 0.5 mile southeast of the 
site (Ref. 5, pp. 4-7) The FIT collected soil samples in the landfarming areas and on the jetty 
area adjacent to the Cape Fear River. The FIT also collected 1 surface water and 1 sediment 
sample adjacent to the site on the Cape Fear River, and collected background samples from the 
outlet of Greenfield Lake (Ref. 5, pp. 7-12). In 1985, Law Environmental Inc. installed four 20-
foot monitoring wells (MW-6 through MW-9) to monitor conditions at the periphery of the 
landfarrning areas (Ref. 7, p. 4; Ref. 13, pp. 2-3 - 2-4). 

In 199i, Geraghty & Miller, Inc., completed soils investigations of the 3 .Jutdoor wood storage 
areas. Soil in these areas was not excavated for landfarming. G & M collected 48 shallow soil 
samples in the 2 Non-treated Wood Storage areas (NTA, NTB) and in the Treated Wood Storage 
area (IWS) (Ref. 14, p. 3-1, Figs. 4-1 to 4-3) . 
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G&M reviewed SWP's landfarm sampling results, focussing on data from sequential sampling 
events which occurred between soil applications. The 4 - 6 month periods which were evaluated 
for each landfarm area began on June 1986, November 1987, and June 1988. G&M concluded 
from the analytical data that significant biodegradation of semi-volatile organic compounds 
(SVOCs) had occurred in the landfarmed soil between applications. Results, however, indicated 
that some SVOCs broke down at slower rates than others. Most species essentially degraded to 
non-detect levels after 2 to 4 months, but anthracene, phenanthrene, fluoranthene, pyrene, 
benzo(a)anthracene, and chrysene persisted beyond 6 months (Ref. 12, pp. 2-3 to 2-6, App. A). 
The most rapid degradation generally occ.urred during the warmest months of the year. 

G&M conducted 2 sampling events at the landfarming areas, coJlecting soil composites from 5 
borings at each landfarming area in October 1990 and again in October 1991 (Ref. 12, p. 3-1; 
Ref. 13, p. 3-1). Twice, G&M also sampled MW-6 through MW-9 at the landfarm These 
landfarm investigations were completed and used in preparation of G & M's December 1993 
Risk Assessment report (Ref. 15). 

Beginning in February 1992, ETE/Virogroup, of Lexington, SC, conducted ·a 3-phase 
groundwater investigation of the site. ETE initially installed and sampled 5 temporary weBs (B-2 
through B-6) and 8 permanent monitoring wells (MW-10 through MW-17) into the site's water 
table groundwater unit (Ref. 7, pp. 5-7). 

The Phase IT investigation in September-October 1992 began with abandonment of the temporary 
wells and the installation of9 additional permanent monitoring wells in the water table unit (MW-
18 through MW-26) and 3 wells in a deeper, semi-confined groundwater unit (MW-8A, MW­
llA, MW-19A) (See Section 4.1). In December 1992, ETE collected soil and sediment samples 
(SS-1 through SS-11) along.surface drainage south from the site, including the on-site drainage 
ditch·and Greenfield Creek (Ref. 7, pp. 8-13). 

During ETE's Phase m investigation, which began in October 1993, one monitoring well (MW-
24) was relocated and 1 t" more wells (MW-27 through MW-30, MW-11B, MW-14A, MW-20A, 
MW-22A, MW-24A, MW-28A, MW-29A) were installed in the 2 sand units (Ref. 7, pp. 13-29). 
ErE sampled most of the new and existing monitoring wells (including the land farm wells) during 
each work phase (Ref. 7, pp. 7, 12, 25) and monitored groundwater elevations in the wells to 
determine flow direction in the 2 unconsolidated sand units (Ref. 7, pp. 8, 19, 29-30). 
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3.0 WASTE/SOURCE SAMPLING 

.,.1 Sample Locations 

In 1982, SWP and the NC Division of Health Services collected 4 split soil samples along the Oil 
Treating and Track areas (Refs 16-17). No other analytical samples apparently were collected 

. directly from the former main production areas or tank storage areas at the site, where 
contamination was visually identified during excavation. Soils analyzed after Iandfarming were 
from multiple source areas at the site. 

ETFJVirogroup sampled soils at the former Creosote Ditch area in December 1992 (Ref. 7, p. 11, 
Fig. 3). In the CCA Area, soil sampling for arsenic EP toxicity was performed by SWP to pre­
screen selected areas for soil excavation and disposal (Ref. 20, pp. 4-10). 

During the period of active landfanning, SWP collected a total of 96 composite samples of 
landfarm area soils. In 1985 the EPA FIT collected soil composites from the 2 land farming plots 
and a soil stockpile to be landfarmed (Ref. 5, p. 4, p. 8-10, Table 1). O&M also sampled the 
landfarm area soils in 1990 and in 1991 (Refs. 12-13). 

In 1985 the EPA FIT collected a composite soil sample from the jetty at the site (near TWS). In 
February and April, 1991, Geraghty & Miller sampled soil along 100-foot grid patterns in each 
of the N1W and TWS storage areas (Ref. 14, pp. 3-1, 3-2) . 

3.2 Analytical Results 

Organic compounds: Soil samples collected by Geraghty & Miller and ETE/Virogroup from 
Landfarms 1 and 2 and from the former Creosote Ditch area contained several semi-volatile 
organic compounds commonly associated with creosote. Residual creosote contaminants were also 
detected in soil beneath the former treated and untreated wood storage areas, but at generally 
lower concentrations than above (Ref. 5. p. 2; Ref. 14, pp. 4-1 - 4-2). Detected compounds 
included the following: 

Acenaphthene 
Acenaphthy1ene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(bk)fluoranthene 
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Chrysene 
Dibenzo( a,h)anthracene 
Fluoranthene (Benzo(j,k)fluorene) 
Indeno(1,2,3-cd)pyrene 
Phenanthrene 



• 

• 

• 

The fanner Track and Oil Treating (main production) Area and the Large Storage Tank (creosote) 
Containment Area all contained visible creosote spills at the time operations ceased, indicating 
extensive source area contamination. Creosote sludges are also reported to have been deposited 
during tilling adjacent to the north and south slips at the Cape Fear River (Ref. 5, p. 2). Based 
on sampling results from the lower portion of Greenfield Creek, it appears that the same semi­
volatile creosote components have migrated downstream from the southeast comer of the site (Ref. 
7; Att. A). 

In accordance with the EPA's Interim Final SI Guidance, the creosote source areas, despite having 
been excavated, are still considered sources because 1) their excavated soils were not physically 
removed from the site, and 2) results of the above investigations indicate release of contaminants 
from these areas to groundwater and to the surface water environment (See Sections 4.4, 5.4). 
Additional creosote residues are anticipated to be present in the unexcavated soils within the 
source areas, as was the case at the Creosote Ditch area. Together, the main source areas and the 
other areas of known contamination cover over half of the site (Ref. 7, Fig. 4; Ref. 14, Figs. 3-1, 
4-1, 4-2, 4-3). 

Inorganics: Testing of soils in the CCA area detected arsenic EP Toxicity concentrations in 
excess of 5 mg/kg (Ref. 19, p. 6). Testing of soils in the NTA, NTB, and TWS areas detected 
maximum arsenic concentrations of 63 mglkg, 13 mglkg, and 41 mg/kg, respectively. Maximum 
chromium concentrations for the three areas were 15 mglkg, 22 mg/kg, and 11 mg/kg, 
respectively. Maximum copper concentrations were 300 mg/kg, 130 mg/kg, and 110 mg/kg, 
respectively (Ref. 14, Tables 4-1 - 4-3) . 

ETE/Virogroup sample SS-2, an offsite soil/sediment sample collected from a drainage ditch on 
the property east of the railroad grade and the site, contained arsenic, chromium and copper 
concentrations of 5.2 mglkg, 14 mglkg, and 46 mg/kg, respectively (Ref. 7, Att. A, p. 7). If SS-
2 is considered a background sample, these results indicate that areas NT A and TWS contain 
arsenic in excess of 3 times the background level, and that area NT A contains copper in excess 
of 3 times background level. None of th~ samples containerl chromium in excess of 3 times 
background concentration. The minimum health-based benchmark concentrations for human soil 
exposure are 0.33 mg/kg for arsenic and 2900 mg/kg for chromium. No such benchmark 
presently exists for copper (Ref. 20). These results therefore indicate that maximum arsenic levels 
at the site are in excess of the benchmark level.1 

The source areas and contaminants at the site can be summarized as follows: 

Track & Treatin2 Areas: est. 13,861 cu. yd; Semi-volatile organics (PAH). 

I .ar2e Stora2e Tank (Creosote) Containment Area: est. 800 cu. yd; (same). 

Creosote Ditch Area: est. 2315 cu. yd.; (same) . 
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I,andfarm Areas 1 & 2: est. 5 acres; (same) . 

Areas NTA & NTB CNon-treated wood stora2e): est. 17,708 cu. yd (PAH, Arsenic (NTA)). 

Area TWS (Treated wood stora~e): est. 15,000 cu. yd. (PAH, Arsenic). 

Cbromated Copper Arsenate (CCA) area: est. 191 cu. yd. (Metals (Arsenic)). 

4.0 GROUNDWATER PAmWAY 

4.1 Hydrogeologic Setting 

The Wilmington area lies within the Coastal Plain Physiographic Province (Ref 21, p. 3). Bedrock 
formations in this province consist of a crystalline basement complex, overlain by a thick wedge 
consisting of a layered series of sedimentary bedrock formations. The sedimentary formations are 
sands, clays, and limestones, most of which date from the Cretaceous Period. The sedimentary 
wedge, which contains all the significant potable aquifers in the region, thickens toward the Atlantic 
coast, measuring llOO feet in Wilmington (Ref 21, p. 8). Overlying the sedimentary bedrock 
formations are unconsolidated surficial units of sediment deposited some time between the 
Cretaceous Period and the present. 

Historically, geologic reports have disagreed on the identity of the bedrock unit beneath the clay. 
Most sources (Refs. 21-23) place bedrock around the site within the upper Cretaceous Pee Dee 
Formation, while some (Refs. 26-27) map the area within the younger Tertiary (Eocene) Castle 
Hayne Formation. The 3 deepest test borings completed at the site encountered "a very dense, light 
gray, sandy shell-mold limestone", which was interpreted to be the Scotts Hill Member of the upper 
middle Pee Dee Formation (Ref 7, p. 17; Ref. 23, pp. 212-215). 

At the top of the limestone, ETE's deepest borings. encountered a layer of dense, dry, olive-gray clay 
which measured 2.5 to 4 feet thick. The measured depth to the base of the clay ranged from 43 to 
48 feet onsite (Ref. 7, Att. D). Regionally, the upper surface of the clay undulates because of 
channeling and erosion (Ref 21, p. 13), and the layer has eroded away completely in areas north and 
west of the site (Ref. 21, pp. 10, 14). The layer averages 25 feet thick (Ref. 27, pp. 30), but 
thickens from only 2. 5 feet at the site to as much as 60 feet in areas southeast of the site (Ref. 21, 
p. 14; Ref. 27, p. 30). No clay 1?yer was reported during S&ME's 1982 !=ubsurface exploration 
program (Ref. 5, p. 3), however, it was enctJuntered in all9 ofETE's deep borings (Ref. 21, pp. 9-
10, p. 13), suggesting that it is continuous beneath the site. The clay layer's hydraulic conductivity 
is anticipated to be on the order of 10 ·• em/sec (Ref. 25, p. 51601 ). 
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To the south, east, and northeast of the site, the Pee Dee Fonnation is overlain by the limestone beds 
of the Castle Hayne Formation. Like the Pee Dee Formation, the Castle Hayne generally thickens 
toward the coast. Its thickness varies considerably, however, because of post-depositional solution 
and erosion at the top ofthe formation, and because of the irregular surface of the underlying clay 
(Ref. 21, pp. 15-16). 

Between the top of the clay layer and the ground surface at the site, the unconsolidated, post­
Cretaceous overburden consist of 2 sand units, separated by a semi-permeable peat layer. The 
upper unit is 7-16 feet thick and generally consists of loose, light brown sand, locally discolored by 
creosote. The peat layer is 13 - 16 feet thick and contains varying amounts of clay, wood and root 
fragments. The lower unit consists of loose, darker brown sand, 14 to 18 feet thick. The upper 
unit has been excavated in places to depths of several feet, and backfilled with sandy clay soil from 
offsite(Ref. 57). 

Surface soil throughout most of the site is mapped as Urban land, wherein the original soil profile has 
been disturbed by cutting, filling, and grading to the extent that identification is no longer possible 
(Ref. 24, p. 6). Although the underlying material is described as sand, ponding of rainwater (possibly 
due to introduction and compaction of sandy clay fill) occurs on the ground surface over portions 
of the site (Ref. 6, p. 2; Ref. 51; Photo 11 ). 

The southeast comer of the site, including the existing drainage ditch, is underlain by Dorovan Series 
soil, characteristic of bays, tidal plains and floodplains. This organic-rich soil typically consists of 
a 4-inch surface layer ofblack muck, underlain by 5 feet of dark gray or black muck. This soil type 
is subject to frequent and prolonged flooding , and the seasonal high water table is very close to the 
ground surface (Ref. 24, pp. 7, 25). The typical hydraulic conductivity for this type of soil is on the 
order of 10"8 em/sec (Ref. 25, p. 5 1601). 

Potable groundwater in the Pee Dee Formation is found in the sandy limestone stratum encountered 
onsite. This aquifer unit is the uppermost of 4 confined water-bearing strata within the formation., 
The sandy strata are separated from one another by thicker silty clay units. Groundwater in the 
deeper sand units ranges from brackish to saline, so only the uppermost unit in the Pee Dee is used 
for drinking. 

Historical well records indicate that groundwater wells in Wilmington began penetrating the 
limestones of the Castle Hayne Formation along a broad, NE-SW trending strip that approaches to · 
within 1 mile south and east of the site. Several of the wells in this zone drew groundwater from 
both the Castle Hayne and the deeper Pee Dee Formation (Ref. 21, p. 26, pp. 62-71, Fig. 3). In the 
northern part of the county, the Castle Hayne Formation is locally unconfined. Closer to the coast, 
the aquifer thickens and becomes confined by Miocene silts (Ref. 21, pp. 18, 26). 
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Recharge in unconfined units tends to occur in upland or interstrearn areas, as precipitation percolates 
downward to the water table. The groundwater eventually discharges to perennial surface water 
oodies, where the water table approaches the surface (Ref. 26, p. 41). · Due to the site's low 
elevation and proximity to surface water, the water table in the upper sand unit approaches to within 
2 feet of the ground surface during high tide (Ref. 7, Atts: D-E). 

Measured groundwater elevations indicate the presence of a groundwater mound centered beneath 
the site in the upper sand unit. Groundwater there is anticipated to flow radially southeast south and 
west, discharging to the existing drainage ditch, to Greenfield Creek, and to the Cape Fear River. 
The data indicate that the existing drainage ditch acts as a discharge boundary to southeastward 
groundwater flow in the upper sand unit (Ref. 7, Figs. 6-9). For this reason, contaf1llnants in the 
water-table sand unit are not anticipated to migrate beyond the east or south drainage system toward 
Wllrnington, but are more likely to discharge to surface water (Ref. 7, pp. 29-31, Figs. 18-19) . 

Groundwater flow in the lower sand unit is influenced by the level of the Cape Fear River, to which 
the unit has apparently been hydraulically connected as a result of dredging in the riverbed. A 
groundwater mound with a radial flow pattern occurs in this unit during low tide, however, the 
overall flow direction shifts increasingly to the southeast as the river level rises (Ref. 7, p. 19). 
Whether groundwater contaririnants in the lower sand unit can migrate laterally toward the 
unconfined areas of the Castle Hayne aquifer is not presently known. 

At most of the monitoring well clusters completed on and adjacent to the site, groundwater elevation 
monitoring has indicated an upward hydraulic gradient across the peat formation which separates the 
2 sand units. These upward hydraulic gradients persisted throughout the tidal cycle and indicate that 
the lower sand unit is partially confined by the peat. No apparent vertical gradient was evident at 
one south-central cluster. Near the south property line (and away from surface water), groundwater 
levels indicated a downward hydraulic gradient at 2 clusters (Ref. 7, Att. A, Fig. 3 ). ETENirogroup 
has indicated that the upward hydraulic gradients tend to persist throughout the tidal cycle near the 
drainage ditches, but that gradients tend to fluctuate closer to the Cape Fear River (Ref. 7, pp. 21-
22). Whether contaminants in the fluctuating areas have migrated vertically to the Pee Dee aquifer 
is not known. 

4.2 Groundwater Targets 

No municipal water supply wells are located within 4 miles of the site (Ref. 28 ). The City of 
WJlmington's active water source consists of surface water intakes over 15 miles upstream of the site 
on the Cape Fear River (Refs. 28-29). 
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The 1994 community well database indicates that 3 community wells supply approximately 680 
residents within a 4-mile radius of the site (Ref. 28; Refs. 30-31). Two of the wells, supplying 625 
people, are located 1.7 and 3.8 miles east-northeast of the site, in areas where potable wells have 
historically tapped both the Castle Hayne and the Pee Dee aquifers. The other 55 community -well 
users are located 1.6 miles west of the site and probably utilize the Pee Dee aquifer (Ref. 21, pp. 62-
74, Fig. 3). A house count indicates that approximately 1449 people are supplied by individual 
domestic wells within a 4-mile radius, the nearest estimated to be 1.6 miles west of the site (Refs. 31-
32). All of the domestic wells identified in New Hanover County are located north of Smith Creek, 
so it is likely that all the domestic wells within 4 miles of the site tap the Pee Dee aquifer (Ref. 1; Ref. 
21, pp. 62-74, Fig. 3). The total groundwater population within 4 miles of the site is estimated to 
be 2129 people (Refs. 31-32; Table 1). 

The nearest groundwater supplies to the site are springs which supply outdoor faucets in Greenfield 
Park, approximately 0.25-0.5 miles southeast of the site. These springs are classified as 
noncommunity, transient supplies (Ref. 28). The nearest other known groundwater supplies are the 
community and domestic wells located 1.6 miles west ofthe site, and the community well located 
1. 7 miles east of the site (Ref. 1; Refs. 3 0-31; Fig. 1). No wellhead protection areas (WHP As) are 
designated in NC (Ref. 33}. 

4.3 Sample Locations 

No groundwater sampling was conducted at the site by the NC Superfund Section during the SIP. 
Analytical data from samples collected onsite during recent hydrogeologic evaluations were sufficient 
to characterize subsurface soil and groundwater conditions beneath the site. 

During the January 1985 FIT Screening Site Investigation (SSI), a groundwater sample was collected 
at. one ofthe non-perennial springs in Greenfield Park, approximately 0.5 mile southeast of the site 
(Ref. 5). Because this is a non-perennial transient supply, it was not resampled during the SIP. 

Th~ FIT performed early sampling at 4 of the original 5 monitoring wells installed at the site. The 
FIT sampled monitoring wells MW-1 (CW-1, near the Creosote Ditch), MW-2 (CW-2, near the 
Treatment Areas), MW-4 (CW-4, near the north slip fill area), and MW-5 (CW-5, northeast corner 
of the site) (Ref. 5, pp. 5-7, Fig. 2). 

Geraghty & Miller sampled landfarm monitoring wells MW -6 through MW -9 in October 1990 and 
again in October 1991 to determine whether the landfarm area had contaminated the upper sand unit 
at the site. Both G&M sample sets were tested for the semi-volatiles associated with creosote, and 
the 1991 samples were also tested for copper, chromium, and arsenic (Ref. 12, pp. 3-2- 3-4, Table 
4-4; Ref. 13, p. 3-2- 3-3, Table 4-3). 
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Radial Domestic wells 

Distance (mi.): 
N Han. Co. Brun. Co. 

0.0-0.25 0 0 

0.25-0.5 0 0 

0.5-1.0 0 0 

10.-2.0 0 27 

2.0-3.0 10 60 

3.0-4.0 189 253 

Subtotals: 

• 
TABLE 1 

SOUTHERN WOOD PIEDMONT CO. 
WILMINGTON, NC. 
NCD 058 517 467 

GROUNDWATER POPULATION COUNT 

Domestic Well Population Community Well Population 

N Han. Co. Brun. Co. N Han. Co. Brun. Co. 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 73 25 55 

27 161 0 0 

507 681 600 0 

534 915 625 55 

• 

Total Well 
Population 

0 

0 

0 

153 

188 

1788 

2129 

1. House count completed by S. F. Parker, NC Superfund Section, using current USGS 7-1/2 minute photoquadrangles. 

and available information on current water main distribution. 
2. Domestic population based on 1990 Census mea~ household populations for Leland and Wrightsboro, NC (Ref. 32). 
3. Approximately 50 % of houses in Brunswick Co. section of study area are reported to use wells (Ref. 31). 
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Figure 2, adapted from ETE/Vrrogroup's most recent hydrogeologic report (Ref 7, Fig. 4), indicates 
the locations of monitoring wells and monitoring well clusters in relation to the primary contaminant 
source areas at the site. ETE/Virogroup performed their Phase I, II and III Groundwater Quality 
Assessments during February 1992, October-November 1992, and October- November 1993, 
respectively. During Phase I, 5 temporary wells (B2, B3, B4, BS, and B6) and 8 permanent 
monitoring wells {MW-10 through MW-17) were installed in the upper sand unit and at the top of 
the underlying peat layer (Ref 7, p. 6). Monitoring wells MW-10 and MW-13 through MW-17 
were sampled in March 1992, along with the 5 temporary wells. Four monitoring wells (MW-6 
through MW-9) which had been installed in 1985 by Law Environmental, Inc., were also sampled 
(Ref. 7, p. 4, Art. A). 

During Phase IT, 9 additional monitoring wells (MW-18 through MW-26) were installed in the upper 
sand unit, 3 monitoring wells (MW-8A, MW-11A, and MW-19A) were completed in the lower sand 
unit, and the 5 temporary wells were abandoned by grouting. In October 1992, a total of 21 
groundwater samples were collected from existing wells MW-6 through MW-9, from Phase I wells 
MW-10 and MW-13 throughMW-17, from Phase II shallow wells MW-18 through MW-25, and 
from Phase IT deep wells MW-8A, MW-llA and MW-19A (Ref. 7, pp. 8, 12, Att. A). 

Two shallow monitoring wells, M.W-27, and MW-28, were installed at the northeast and southeast 
comers ofthe site, respectively. MW-29 and M.W-30 were completed adjacent to wetlands, in the 
southeast comer of the NC Ports Authority property south of the site. MW-24 was replaced with 
M.W-24R in response to vandalism. Seven additional deep monitoring wells (MW- liB, .MW-14A. 
M.W-20A, M.W-22A, MW-24A, M.W-28A, and MW-29A) were completed in the lower sand at their 
respective cluster locations . 

In November 1993, ETE/Virogroup collected 31 groundwater samples from the new and existing 
monitoring wells. Wells M.W-11 and MW-12 were sampled, in addition to those wells previously 
sampled. Four monitoring wells (MW-11, MW-14, MW-22, and MW-26) were omitted because of 
the presence of dense nonaqueous-phase product in each well. 

4.4 Analytical Results 

The 1985 EPA FIT samples from M.W-1, MW-2, MW-4 and M.W-5 (CW-1, CW-2, CW-4 and 
CW-5) varied in composition. Contaminants detected in various combinations included benzene, 
ethyl benzene, and methyl butyl ketone ( MW-1 and M.W-2), naphthalene, dibenzofuran, and 2-
methyl naphthale-ne (MW-2), arsenic, lead, toluene, acetone, acenaphthene, fluorene, and 
phenanthrene (MW-2 and MW-4), acenaphthylene, anthracene, fluoranthene, and pyrene (MW-4), 
chromium (MW-2 and MW-5). Methyl butyl ketone and propene were also detected at MW-5, 
indicating a possible offsite source for these 2 compounds (Ref. 5, pp. 5-7, Figure 2, Tables 2-3). 
The results were generally consistent with those of the subsequent Virogroup assessments. 
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No copper, chromium, ~senic, or semi-volatile organic compounds were detected in Geraghty & 
Miller's 1990 and 1991landfarm area groundwater samples. (Ref 12, p. 4-2, Table 4-4, App D; Ref. 
:3, p. 4-2, Table 4-3, App. A). The results indicate that the presence of these substances in the 
landfann ~ea has not impacted groundwater at the site. 

Analytical results from each phase of the Virogroup groundwater investigation are documented and 
tabulated in Ref. 7, Attachments A and G. Maximum detected concentrations are summarized in 
Table 2. Several of the groundwater samples collected onsite contained detectable concentrations 
of volatile aromatic and semi-volatile organic compounds, as well as arsenic, cadmium, chromium, 
and lead. The semi-volatiles included many polynuclear aromatic hydrocarbons characteristic of 
creosote, some of which are listed carcinogens (Refs. 34-36; Ref. 44). 

Table 2 includes a list of the detected volatile, semivolatile, and inorganic parameters,· their 
maximum detected concentrations, and minimum health-based benchmark concentrations for 
groundwater. Of the detected contaminants, the maximum detected concentrations for benzene, 
benzo(a)pyrene, and arsenic exceeded their respective EPA Cancer Risk Screening 
Concentrations. Acenaphthene and fluoranthene (benzo(j,k)fluorene) exceeded their Reference 
Dose Screening Concentrations, and the metals chromium and lead exceeded their Maximum 
Contaminant LeveVMaximum Contaminant Level Goals (MCLIMCLG) for groundwater (Ref. 
7, Att. A, Att. G; Ref. 20). 

The sampling results indicated that a plume of contaminated groundwater exists beneath the site, 
extending between the Large Storage Tank Area, the CCA and Creosote Treatment Areas, the 
former Buried Creosote Ditch Area, and the existing onsite drainage ditch. Within each of the 
principal source areas, Virogroup personnel detected dense, non-aqueous phase creosote in 1 or 
more of the upper sand unit monitoring wells. Within the upper sand unit, the aqueous contaminant 
plume extended up to 400 feet north of the source areas (MW-17, MW-20), and was detected to the 
southeast. near the junction of the existing drainage ditch and Greenfield Creek (MW -30). The 
southern limit of the plume was not precisely defined. The lower sand unit also contained aqueous 
contaminants, but no apparent free product. Based on Virogroup's interpretation, the deeper plume 
was centered beneath the path ofthe former creosote and existing drainage ditch. (Ref. 7, pp 29-31, 
Figs. 15-16, Atts. A, D, G). 

Analysis of the offsite groundwater sample collected by the EPA min 1985 detected several volatile 
organic compounds, including methylene chloride (37 ug/1), chloroform (63 ug/1), bromoform 
(tribromomethane, 14 ug/1), carbon tetrachloride (38 ug/1), bromodichloromethane (60 ug/1), 
dibromochloromethane (38 ug/1), 1, 1-dichloroethene (6.6 ug/1), 1,2-dichloroethane (55 ug/1), 1,1,1-
trichloroethane (14 ug/1), trichloroethene (15 ug/1), tetrachloroethene (81 ug/1), and toluene (26 ug/1) 
(Ref. 5, p. 7, Table 3). All of the compounds except 1,1,1-trichloroethane and toluene were in excess 
of their respective Cancer Risk Screen Concentrations for groundwater (Ref. 20). However, none 
of the compounds except toluene were detected in groundwater at the site, so it is likely that these 
contaminants were from another source. 
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Contam1nant: 

Volatole Organic Compounds: 

Benzene 

Etl'lyl benzene 

Toluene 

MIP ·Xylene 

0 ·Xylene 

Semi·volaUie Organoc Compounds: 

Acenophtl'lene 

Antnracene 

Benzotalanthracene 

Benzolllpyrene 

Benzolbllluoranthene 
IBenzolluoranthene 3·41 

Benzolklllouranthene 

Chrvsene 

Oobenzola.hlanthracene 

2.4·Domethyl pl'lenol 

Fluoronthone 
IBenzolj.kllluorenll 

lndenol1.2.3·cdlpyrene 

Naphthalene 

Pnenantl'lrene 

InorganiC Parameters: 

Arllnlc 

Cnromlum 

Copper 

I 

":'ABLE 2 
50Li7HE<!N WOOD ~'~ClMOiiiT ::J 

NILMINGTON, NC 

NCO 058 517 467 
PHASE I· Ill GROUNDWATER ~UALITY ASSESSMEN7 

GROUNDWATER CONTAMINANT SUMMARY 

Mar1mum Detected j lowest Healtr\· iMon1t0rtng Weiltlocat•onl: I 
Coticentrauon lmglll: based Benchmark· --! 

I 

0.073 I 1.2 E·J ICl ' MW-13 lcarge Storage Tank Areal I 
: 

0.11 0.7 IMl i 8·4 1300 It S of Treatment Areal 

0.046 1.01Ml MW·14 

0.078 101Ml 

1 
0.038 101Ml . 

f 
3 2.1 IRl i 8·4 1300 It S of Treatment Areal 

0.94 11 (AI . 

0.42 • IMl . 

0.11 4.8 E·6 ICl . 
i 

0.21 .. . 
.. 

0.056 • IMI . 
0.34 "IMI . 

I 
0.011 I • IMl . 

I 
0.37 I 0.7 IAl . 

I 

2.7 I 1.4 IRl 8·4 1300 It S of Treatment Areal 

I ' ' 
0.035 • IMl . I 

I 
14 I • IAl . 

I I 

5.8 i .. I 
. J 

i 
I 

0.14 I 2 £·5 ICl \ MW·n 1150 It WNW of CCA Treatment Areal 

! I 
0.19 111 0.1 IMl 8·4 1300 It S of Treatment Areal 

I 
0.4 1.31Ml I MW-\7 II SO It WNW of CCA Treatment Areal I 

[1-eld 0.39 0.015 (Ml I MW·\7 1150 II WNW of CCA Treatment Areal 

Heelth·based Benchmerlt Values 119941 hom Superfund Cl'lemocal Data Malt••. Append•• B: 
ICI • Cancer Risk Screening Concenfr1t1on. 
(Ml z MCUMCLG. 
IAl a Relerenc~ Dose Screenong Concenltatoon. 

I • l lndocates Bencl'lmark Conce;,tratoon currently under revoew by USEPA. 
I· ·l Indicates No Establisl'led Bencnmark Concenlratoon. 

1. MW-18 INortl'l edge of Solei contaoned 4.6 mg/1 Chromoum. 
2. Concentratoons on excess of applocable Health-based Benchmarks lor groundwater are shaded. 
3. Data obtained from V~rogroup IETE Oovosoonl repor1 on Phase Ill Groundwater Quality Assessment • w;lmonoton, Nor1h Carolina Facohty, 

prepared lor Southern Wood Piedmont Company, 1994. 
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4.5 Groundwater Conclusions 

Use and storage of wood-preserving chemicals at the Southern Wood Piedmont Co. site has 
resulted in extensive groundwater contamination both on site and on the additional State Ports 
Authority to the southeast. Subsurface exploration and sampling have revealed the presence of 
both aqueous and nonaqueous organic contaminants in the upper sand unit at the site. The lower 
sand unit has also been contaminated, apparently by vertical migration of aqueous contaminants 
through the semi-confining peat layer between the units. 

Analytical and hydrogeologic data indicate that lateral migration in both units is influenced by 
proximity to the on-site drainage ditch, which apparently acts as a discharge boundary to eastward 
groundwater flow. To the south and west of the site, Greenfield Creek and the Cape Fear River 
may also act as discharge boundaries to contaminant migration in the unconsolidated sediments. 

No groundwater samples have been collected from the Pee Dee Formation beneath the site. The 
formation is separated from the overlying contaminated groundwater units by a continuous, tight, 
dry clay layer 2.5 to 4 feet thick. This clay is reported to cap the entire formation, which serves 
as the regional aquifer northwest of the site. The Castle Hayne Formation, the regional aquifer 
south and east of the site, is reported to be only partially confined, and receives recharge through 
overburden units east of the site. 

The nearest known domestic or community wells are located 1.5 to 2 miles from the site. An 
artesian spring used by the public and located less than a mile southeast of the site was reportedly 
contaminated by toluene and 11 halogenated organic solvents. Because only one of the 
compounds (toluene) was detected in the SWP groundwater samples, however, the contamination 
is not considered attributable to the site. Based on the above information, the presence of 
subsurface contamination at the site is not believed to be a likely threat to any drinking water 
supplies. 

5.0 SJJRFACE WATER PAmWAY 

5.1 Hydrologic Setting 

Based on surface topography (Ref. 18), runoff from most of the site is anticipated to flow in a 
general south-southeasterly direct:on, toward the wetlands and the existing drainage ditch at the 
eastern edge of the site. The drainage ditch begins on site, receiving runoff via shallower ditches 
along the entry road within the site (Photos 3-4, 15-16. The system drains to the Cape Fear River 
via Greenfield Creek. The main ditch is .tidal and is therefore considered perennial. The upper 
end of the main ditch is one of multiple probable points of entry (PPEs) to the surface water 
pathway, but it is the primary one, draining the majority of the site (Figs. 2-3). 
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·Greenfield Creek conveys runoff from the main PPE to the Cape Fear River. The Creek flows 
from freshwater Greenfield Lake, at a dam located approximately 700 feet upstream of where the 
main drainage ditch enters the creek. Based on topography, the entire creek below the dam may 
be tidally influenced (Ref. 1; Ref. 18). 

Runoff from the jetty area and from most of the on-site Area TWS is expected to flow directly to 
the Cape Fear River via a second PPE at the southern of the site's 2 former boat slips. A third, 
minor PPE exists where an intermittent ditch at the site's northern edge directs runoff from the 
northernmost areas of the site (Ref. 7, Figs. 2-3). Because of the site's history of equipment 
rem_oval, excavation, and filling, however, its present topography and surface drainage may not 
be representative of the period in which wood treating occurred. 

The site is located in the east bank of the Cape Fear River estuary, approximately 25 miles 
upstream of the open Atlantic Ocean (Ref. 1; Ref. 37, Fig. 2.3; Photos 12-14)). Within the study 
area, the river system includes several tributaries, most notably the Northeast Cape Fear River, 
which joins the Cape Fear River 1.5 miles upstream of the site. Further upstream, flow of the 
Cape Fear River divides around Eagle Island, which lies westward across the main channel from 
the site. The alternate channel, known as the Brunswick River, rejoins the Cape Fear River 
approximately 2 miles downstream of the site (Ref. 1; Fig. 1). 

Flow within the Cape Fear estuary is significantly affected by ocean tides. Flow rates are affected 
several tens of miles upstream on both the Cape Fear and the Northeast Cape Fear rivers. Tidal 
flow reversal on the Cape Fear River has been documented as far inland as Phoenix, NC, over 
14 miles upstream of the site (Ref. 1; Ref. 37, p. 23 (Fig. 2.3)). On the Northeast Cape Fear 
River, salt water intrusion occurs up to the east-west river section north of Castle Hayne, at least 
15 miles upstream from the site (Ref. 37, Plate 1). 

Based on,this information, the surface water pathway can be characterized to include 1) a 15-
mile section of the lower Cape Fear River, 2) a 15-mile upstream section that includes the Cape 
Fear (and Brunswick) River, and 3) a 15-mile upstream path containing 1.5 miles of the Cape 
Fear River, and 13.5 miles of the Northeast Cape Fear River. Each also includes the tidally­
reversing portions of any tributary streams that fall within the distance limit (Ref. 1; Ref. 8; Fig. 
1; Fig. 3). 

The peak flow rates of the various pathway segments during tidal reversal are not known. The 
seaward flow rates of the various pathway segments can be estimated based on their drainage areas 
and on annual runoff statistics for the region. The existing on-site drainage ditch has a limited 
drainage area, and is estimated to flow at less than 1 cfs. Based on the data, Greenfield Creek 
is estimated to flow at 6 cfs. The lower Cape Fear estuary from the Northeast Cape Fear River 
to 15 miles below the site has a calculated mean flow rate of 16,128 cfs. Further upstream, the 
Cape Fear River was calculated to flow at 11,778 cfs. Within the distance limit, the calculated 
mean flow of the Northeast Cape Fear River is 2531 cfs (Refs. 38-39). 
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WatJ:.r quality classifications of the various pathway sections differ because of salinity. Upstream 
of the mouth of Toomers Creek (at the north end of Eagle Island (Ref. 1, Fig. 1)) the Cape Fear 
River is designated Class "C Sw", meaning that the water is suitable for aquatic life propagation 
and survival, fishing, wildlife, secondary recreation and agriculture. The Sw modifier indicates 
low velocity (as in swamps), as the river meanders through wetland. The Northeast Cape Fear 
River, from Ness Creek upstream to the 15-mile limit, has the same classification. · For the 
remainder of the pathway both rivers are designated "SC", the tidal salt water equivalent of class 
"C" (Ref. 41). The entire site is mapped within the 100-year floodplain of the <;ape Fear River 
and Greenfield Creek (Ref. 42) 

5.2 Surface Water Targets 

Two inactive surface water intakes for the City of Wilmington were listed within the 15-mile · 
distance limits from the site. One js located at Toomers Creek and the other is on Smith Creek, 
both approximately 4 miles upstream of the site during normal flow. Because of salinity problems 
related to historical droughts, neither intake has been used for several decades except for 
emergencies. The city's active intake is located at Riegelwood, more than 15 miles upstream o( 
the site on the Cape Fear River. No primary or standby municipal intakes currently operate within 
15 miles upstream or downstream of the site (Ref. 21, p. 59; Refs. 28-29). 

State fishery biologists report that both the Cape Fear River and the Northeast Cape Fear River 
support a seasonal commercial fishery. In the Wilmington area, transient american shad, hickory 
shad, and herring are taken for human consumption. Sport and subsistence fishing also yield 
resident largemouth and striped bass, flathead and blue catfish, and redbreast sunfish. Marine 
Fisheries officials report that the Cape Fear River at Wilmington is a nursery for blue crab, eel, 
and shrimp, which are commercially harvested within 15 miles downstream of the site (Ref. 43). 
At least 1 species of small crab was observed onsite during the SIP reconnaissance (Ref. 6, p. 2). 
Fish and wildlife enforcement personnel maintain that any accessible locations on Greenfield 
Creek or Greenfield ~e would be fished as w.ell . 

.The site lies directly north, and upgradient, of a mapped wetland area which fronts the main 
drainage ditch between the main PPE and Greenfield Creek. This wetland frontage totals 
approximately 0.45 mile. Because of the low topographic relief and tides, wetlands are 
widespread within the study area. Most of the main Cape Fear and Northeast Cape Fear River 
channels are lined with mapped wetland frontage. In addition, several of the river systems' small 
tidal tributaries meander through large wetland areas. In particular, the lower portions of Indian, 
Sturgeon, Jackeys, Mallory, and Town creeks undergo tidal reversal and contain several miles 
of frontage. Within.intervals subject to tidal reversal, a total of approximately 170 miles of 
frontage are mapped within 15 miles upstream and downstream of the site (Ref. 8; Ref. 40). 
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Ten rare animal species and 8 rare plant species have been reported within the surface water 
pathway. Of these, 4 animal and 2 plant species are listed as endangered or threatened in NC or 
the US (Fig. 3). These species are summarized in Table 3 (Ref. 45). The nearest (NC) 
Endangered animal species to the site, Acipensor brevirostrum (Shortnose Sturgeon), was 
identified 0.5 mile upstream on the Cape Fear River. The (NC and US) Threatened species 
Alligator mississippiensis (American Alligator) has been identified at 16 locations along the Cape 
Fear River, Brunswick River, and Northeast Cape Fear River: The (NC) Endangered snail 
species Planorbella magnifica (Magnificent Ram's Hom) and the (NC and US) Endangered 
mammal Trichecus manatus (West Indian Manatee) are reported in the Cape Fear estuary, 7.4 and 
12 miles downstream of the site, respectively (Refs. 45-46). The (NC) Threatened plant species 
Lilaeopsis caroliniansis (Carolina Grasswort) and Platanthera nivea (Snowy Orchid) were 
identified on a tidal flat at locations 2.4 and 3.0 water miles downriver from the site, respectively 
(Ref. 45; Ref. 47) 

5.3 Sample Locations 

On 14 occasions between December 1985 and July 1993, SWP personnel. collected surface water 
samples at 4 designated locations along the east bank of the Cape Fear River. The 4 locations 
included the US Route 74 Bridge, one of the 2 old boat slips west of the site, the mouth of 
Greenfield Creek, and the State Ports Authority waterfront, locations ranging from approximately 
3500 feet upstream to 3500 feet downstream of the site (Ref. 7, Fig. 22; Ref. 49). The samples 
were tested for semi-volatile organic com1>9unds and metals. Concurrent sediment sampling was 
not performed at these locations, not having been specified in the Administrative Order of Consent 
(Ref. 11, p. 6). ETE/Virogroup resampled surface water at these same locations on January 18, 
1994 (Ref. 7, p. 29). 

The last known sampling and testing of Cape Fear River sediment occurred during the January 
1985 SSI. At that time, sediment sample SWP-RB-S was collected from the end of the jetty on 
the Cape Fear River (Fig. 2). This location lies between the 2 waterfront PPEs. Sediment sampl.e 
SWP-BK-S1 was collected from Greenfield Creek below Greenfield Lake for comparison (Ref. 
5, p. 8, Table 1, Table 5). 

In December 1992, during Phase II of their assessment, ETE/Virogroup collected 11 soil and 
sediment samples both on and offsite, along the existing drainage ditch and the north bank of 
Greenfield Creek. The samples, numbered SS-1 through SS-11, were collected from 2-foot -deep 
borings and analyzed for volatile and semi-volatile compounds and inorganic parameters. No 
surface water sampling was conducted at these locations (Ref. 7, p. 2-1, Att. A). 
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· Table 3 
Southern Wood Piedmont Co . 

Wilmington, NC 
NCD 058 517 467 

Surface Water Pathway - Endangered/Threatened Species 

Species Name: Distance from Site Status Rank 
(Downstream) NC us NC Global 

Animals: 
Trichecus manatus 12 E E SIN 

(West Indian Manatee) 
Planorbella magnifica 7.4 E C2 S1 

(Magnificent Ram's Hom (snail)) 
Acipensor brevirostrum 0.5 E S1 

(Shortnose Sturgeon) 
Alligator mississippiensis 1.4 T T S3 

(American alligator) 

Elan1s: 
Platanthera nivea 3.0 T Sl 

(Snowy Orchid) 
Lilaeopsis caroliniansis 2.4 T 3C S3 

(Carolina Grasswort) 

Status Codes: 
llS. NC 

E= Endangered E= Endangered 
T= Threatened T= Threatened 

C2 = Candidate 2 
3C = Candidate 3 

Rank Codes: 
NC. 

S 1 = Critically Imperiled in NC due to extreme rarity. 
S3 = Rare/Uncommon in NC. 
N = Nonbreeding, migratory. 
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5.4 Analytical Results 

SWP' s Cape Fear water quality results were summarized by ETE/Virogroup in their Phase III 
report. Some of the analytical lab reports from 1990-1991 were also available from the files of 
the NC Hazardous Waste Section (Ref. 49). In general, no organic or inorganic parameters were 
detected in the samples. During June 1989, naphthalene was detected at 0.05 mg/1 in a surface 
water sample from the mouth of Greenfield Creek, but the compound was not detected in a 
follow-up sample collected the following month. A July 1990 sample from the same location 
contained chromium at 0.046 mg/1 and copper at 0.052 mg/1, but no detected arsenic (Ref. 7, p. 
13, Att. A; Ref. 49). The concurrent sample at the old boat slip contained 0.011 mg/1 chromium 
(Ref. 49). 

The 1985 sediment sample SWP-RB-S from the Cape Fear River contained several semi-volatile 
organic compounds, including isophorone, 2-chloronaphthalene, acenaphthylene, phenanthrene, 
anthracene, fluoranthene (benzo(j,k)fluorene), pyrene, benzo-a-anthracene, chrysene, benzo(b) 
fluoranthene (benzofluoranthene -3,4), benzo(k)fluoranthene, and benzo-a-pyrene. Sediment 
sample SWP-BK-S1 from below Greenfield Lake contained isophorone, 2-chloronaphthalene, 
fluoranthene, and pyrene in similar concentrations , but not the remaining contaminants (Ref. 5, 
p. 8, Table 5, App. A). Both samples contained lead (6- 15 mg/kg) and cyanide (0.225 - 0.430 
mg/kg), but no detected copper, chromium, or arsenic (Ref. 5, p. 8, Table 4, App. A). 

Except for the lack of detected naphthalene, and the presence of some additional components 
(isophorone, 2-chloronaphthalene, acenaphthylene, and pyrene - the latter 2 being coal tar 
derivatives), the contaminant composition of the Cape Fear River sediment resembled that of the 
creosote waste encountered at the site (Ref. 7, Att. A, Att. G; Ref. 34; Ref. 50). 

Contaminants were also detected in several of the soil and sediment samples collected from the 
existing drainage ditch and Greenfield Creek in 1992. Detected volatile organics included 1,2 -
dichloropropane, toluene, ethyl ~nzene, and xylenes. Several semi-volatile organic compounds, 
including polynuclear aromatic hydrocarbons, were detected in the samples (Ref. 7, p. 11, Att. 
A; Ref. 50; Table 4). The organic contaminants closely match the comp(>sition of the organics 
encountered at the site (Ref. 7, Att. A, Att. G). SS-7, located within the mapped wetland interval 
in the ditch, contained elevated semi-volatiles, especially naphthalene and phenanthrene. 
Contaminants were detected in samples SS-4, SS-5, and SS-6 at the site, and in samples SS-9 and 
SS-10, near the mouth of Greenfield Creek (Fig. 2). The organic compositions of samples at 
both locations. induded a number of compounds associated with creosote and coal tar (Refs. 34-
36). 
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Samples SS-8 and SS-11, located at intermediate positions on the ditch and creek, contained no 
detected organic compounds other than dichloromethane. SS-8, like SS-7, was within the mapped 
wetland interval. SS-1, located at an apparent upstream (background) position on Greenfield 
Creek, contained several of the compounds detected downstream and onsite (Ref. 7, Fig. 2; Ref. 
50). However, contaminants might have been transported to this location from downstream 
during tidal flow reversal. Because of the high semi-volatile concentrations detected in SS-10 
(total: 6,110 mglkg), the location was resampled on November 19, 1993 as SS-lOA. This folloW­
up sample contained a much lower but still detectable concentration of semi-volatiles (total: 45.3 
mg/kg) (Ref. 7, p. 11, pp.-24-25, Att. F). 

Arsenic was detected in sediment samples SS-1, SS-2, SS-4, SS-5, and SS-7, at a maximum 
concentration of 5.2 mglkg. SS-1 was the only lower ditch or creek sample in which arsenic was 
found. Chromium concentrations in the 11 samples ranged from 1.3 mg/kg to 14.0 mg/kg. 
Copper concentrations ranged from 1 to 46 mg/kg, and lead ranged from 1.9 to 290 mg/kg. 
Sample SS-2, located east of the main drainage ditch, contained the highest detected 
concentrations ofall4 metals. This sample's location, a small ditch connected to the main ditch, 
appears to be subject to tidal flooding, but may also receive drainage from the adjacent railroad 
grade (Ref. 7, Fig. 3; Ref. 51). 

5.5 Surface Water Conclusions 

Sediment sampling results indicate historical release of the site's organic wood-preserving 
compounds to the surface water pathway. The data indicate the presence of volatile and semi­
volatile aromatic compounds in Greenfield Creek sediments, and in the Cape Fear River bed west 
of the site. Although past investigators have indicated the possibility that nearby petroleum 
terminals are also potential sources (Ref. 7, p. 13) the presence of tetracyclic and pentacyclic 
semi-volatiles in the samples indicates creosote or coal tar rather than refined petroleum (Refs. 
35-37; Ref. 44). The site's history, and the overall similarity between lower Greenfield Creek 
contaminants and the organic content of on-site soils, points to the site as a likely source. 

Although net sediment transport is toward the Atlantic Ocean, tidal flow reversal occurs as far as 
15 miles inland from the site, potentially transporting contaminants for measurable distances 
upstream from the site as well as downstream. Because of the amount of regional development 
and the physical complexity of the river system, contamination detected at a significant distance 
up- or downriver would be more difficult to attribute to the site. 

The brackishness of the Cape Fear estuary and lack of active intakes minimizes the surface 
drinking water threat posed by the .lite. The river system is a significant commercial and 
recreational fishery, however, and Greenfield Creek is probably fished as well. Therefore 
contaminant release to the surface water pathway may have affected fisheries in both surface water 
pathway segments. Extensive wetland frontage, and several Threatened, Endangered, and other 
rare species have been identified upstream and downstream of the site in the Cape Fear River 
system and its tributaries. 
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Because of the amount of regional development and the physical complexity of the river system, 
contamination detected at a significant distance would be difficult to attribute to the site . 
Locally, however, the evidence indicates that creosote contamination has migrated from the site 
to an adjacent wetland and to the adjacent Cape Fear River bed. The evidence for inorganic 
contamination at these locations is less conclusive. 

6.0 SOIL AND Am PATIIWAYS 

6.1 Physical Conditions 

The site is currently inactive and vacant of SWP or other employees. All above-grade structures 
have been removed. Unpaved areas of the site are vegetated with grass. The landfarm areas, 
which are no longer being actively worked, are bermed to prevent runoff and are also vegetated 
(Ref. 6, p. 1). Surface soils at the site that were visibly contaminated with creosote were 
excavated and treated in the landfarming areas. Soils contaminated by chromated copper arsenate 
in excess of 500 ug/kg were excavated and either disposed offsite or stabilized onsite using 
concrete. The various excavations were backfilled with soil from an offsite location. In their· 
December 1993 report, Geraghty &Miller reported some creosote staining in the northern part of 
area NTA, in area NTB and in area TWS (Ref. 14, p. 4-3, Figs. 4-4 to 4-6; Fig. 2). 

6.2 Soil and Air Targets 

No residents or workers are present at the site (Ref. 6, p. 1). The property is secured only by a 
vehicle gate at the entrance, and is accessible to local pedestrians or to boaters on the Cape Fear 
River. During the SIP reconnaissance, no evidence of trespassing was observed, however, 
vandalism has occurred at a monitoring well accessible via the site (Ref. 7, p. 13) . The nearest 
residences are located approximately 400 feet east of the site (Ref. 1; Ref. 51). The total 
population residing within 0.25 mile of the site is estimated at 527. A total of 51,914 people live 
within 4 miles of the site (Ref. 56; Table 5).. · · 

The nearest workers are anticipated to be at the Hess terminal north of the site and at the 
Greenfield Transmission Co. and the Locke Industries facilities, located directly east of the site 
(Ref. 51). The nearest school is located 0.45 mile south of the site (Ref. 1; Refs. 51-52). The 
nearest day care facilities are on South 2nd, South 3rd, South 4th, and Meares Streets, a minimum 
distance of 0.2 mile east of the site (Ref. 52-53). A recreational park is located less than 0.25 
mile southeast of the site, but is separated from the site by a railroad grade, by vegetation, and 
by the ditch that drains the site (Ref. 51). 

27 



• 

• 

·(" 

• 

Table 5 
Southern Wood Piedmont 

Wilmington, NC 
Population Distribution 

Distance (mi.): Population: Cumulative 
Population: 

0.0-0.25 527 527 

0.25- 0.5 828 1,355 

0.5- 1.0 7,206 8,561 

1.0- 2.0 16,147 24,708 

2.0- 3.0 12,212 36,920 

3.0-4.0 14,994 51,914 

6.3 SoU Sample Locations 

In 1982, prior to any soils excavation or treatment, SWP and the NC Division of Health Services 
collected 4 split soil sample sets along the Oil Treating and Track areas (Refs 16-17; Fig. 2). In 
the CCA Area, soil sampling for arsenic EP toxicity was used as a screening tool to guide soil 
excavation and disposal (Ref. 20, pp. 4-10). 

In February and April, 1991, Geraghty & Miller collected 48 soil samples from 35 borings in 
the NfA, NTB, and TWS areas of the site. Sample depth ranges were 0-6 inches in the 2 Non­
treated Wood (N1W) areas, and 0-6 inches and 12-18 inches in the Treated Wood Storage (TWS) 
area (Ref. 14, p. 3-1, Figs. 4-1 to 4-3).). Soil in these areas had been tilled, but not treated. 

G&M conducted 2 sampling events at the landfarming areas, collecting soil composites from 5 
borings at each landfarming area in October 1990 and again in October 1991 (Ref. 12, p. 3-1; 
Ref. 13, p. 3-1). Each sample fraction was a composite from 3 depths within the landfarmed 
material and 1 depth within the underlying substrate. These samples were tested for pH, various 
nutrients, and PAH compounds. T.:e 1990 samples were also tested for dioxir,s and furans. These 
landfarm investigations were completed m preparation for G & M' s December 1993 Risk 
Assessment report (Ref. 15). 

ETE/Virogroup sampled soils at the former Creosote Ditch area in December 1992. These 
samples were collected from within 2 feet of the ground surface at 3 locations ·(SS-4 through SS-6) 
along the former course of the ditch. The samples were tested for volatile and semi-volatile 
organics and for inorganics (Ref. 7, p. 11, Fig. 3). 
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6.4 Soil Analytical Results 

Soil sample analytical results are outlined in Table 4. Samples of land farmed soils collected by 
G&M in 1990 and 1991 contained 24 semi-volatile organic compounds. Several of the detected 
semi-volatiles are commonly associated with creosote. Pentachlorophenol was among the analytes 
detected (Ref. 12, pp. 2-3- 2-6,.pp. 4-1- 4-2, Tables 4-1 - 4-2, App. D). 

Polychlorinated dibenzodioxins and polychlorinated dibenzofurans were detected in the landfarm 
soils. Totals for these compounds, including tetrachlorodibenzodioxins (fCDD), exceeded 
health-based benchmarks for human soil exposure (Ref. 12, pp. 3-5 - 3-6, Table 4-3, App. D; 
Ref. 20). One dioxin and 1 furan isomer were detected in the laboratory blank, however, and 
quantitative interferences for several isomers were reported in the blank and the LF-1 and LF-2 
samples, leading G & M to conclude that concentrations of the affected analytes may be 
considered qualitative (Ref. 12, p. 3-6). These compounds have not been tested for in other soil 
or sediment samples. 

G & M's samples from the fonner outdoor treated and untreated wood storage areas contained 12 
of the same semi-volatile compounds detected in the landfarmed soils. One sample from the TWS 
area contained 2000 mg/kg acenaphthene, 4000 mg/kg phenanthrene, 2200 mg/kg anthracene, 
and 3700 mg/kg fluoranthene (benzoGk)fluorene). Maximum detected semi-volatile 
concentrations at the NTW areas were considerably less than those in the TWS area (Ref. 14, 
Table 4). Additional products detected included carbazole and trichlorophenol isomers, which are 
not included in the Superfund Chemical Data Matrix (Ref. 14, p. 4-1, App. B; Ref. 20). 

Some of the compounds detected at the above locations were not tested for during analysis of 
ErE's soil and sediment samples from the fonner Creosote Ditch area and Greenfield Creek. The 
majority of creosote-associated semi-volatiles that were tested, however, were detected in the 
samples (Ref. 7, p. 11, Att. A; Ref. 50, Att. E; Table 4). 

Testing of soils in the CCA area detected arsenic EP Toxicity concentrations in excess of 5 mg/kg 
(Ref. 19, p. 6). Testing of soils in the NTA, NTB, and TWS areas detected maximum 
concentrations for total arsenic of 63 mg/kg, 13 mg/kg, and 41 mg/kg, respectively. Maximum 
total chromium concentrations for these 3 areas were 15 mg/kg, 22 mg/kg, and 11 mg/kg, 
respectively. Maximum total copper concentrations were 300 mglkg, 130 mg/kg, and 110 mg/kg, 
respectively (Rei. 14 , Tables 4-1 - 4-3). 
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ETE/Virogroup sample SS-2, an offsite soil/sediment sample collected from a drainage ditch on 
the property east of the railroad grade and the site, contained arsenic, chromium and copper 
concentrations of 5.2 mg!kg, 14 mg/kg, and 46 mg/kg, respectively (Ref. 7, Att. A, p. 7). If ss-
2 is considered a background sample, these results indicate that areas NT A and TWS contain 
arsenic in excess of 3 times the background level, and that area NT A contains copper in excess 
of 3 times background level. None of the samples contained chromium in excess of 3 ·times 
background concentration. The minimum health-based benchmark concentrations for human soil 

exposure are 0.33 mg/kg for arsenic and 2900 mg/kg for chromium. No such benchmark 
presently exists for copper (Ref. 20). The results therefore indicate that arsenic levels at the site 
are in excess of the EPA benchmark level for soil exposure. 

6.5 Air Monitoring 

No formal air monitoring was conducted onsite during the SIP reconnaissance. Historical air 
monitoring has apparently occurred only during active contractor subsurface explorations at the 
site, when recovered soil samples were screened in the field for the presence of volatile organic 
compounds (Ref. 7, Att D). Elevated volatiles were detected in the subsurface materials during 
the explorations. At present, however, the site is vegetated, and no odors, or visual evidence of 
wood-preserving materials or blowing particulates was detected at the site during the 1994 site 
reconnaissance. 

6.6 Soil and Air Pathway Conclusions 

The site is located in an urban industrial area close to residential areas in Wilmington, where it 
is potentially accessible to the public. Soils at the site contain residual amounts of hazardous 
wood-preserving materials. Currently, however, the site is vegetated and has no on-site resident 
or worker populations, limiting the potential for human exposure. Historical vandalism has 
occurred onsite, however, no evidence of trespassing was seen during the reconnaissance·. The 
predominantly non-vola~le nature of the wood-preserving materials, and the present surface 
conaitions at the site, do not indicate a significant vapor or particulate respiratory hazard to 
individuals on or near the site. 

A risk assessment of the landfarm areas of the site was completed by Geraghty & Miller, Inc., in 
1993 . The assessment indicated that small mammals, birds and invertebrates at the site might 
be affected by exposure to soil contaminants at the site, but that little risk to humans or rare 
species would be incurred by future site development, particularly in the event of additional filling 
and paving at the site (Ref. 15). 
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NC DEHNR Environmental Epidemiology Section reviewed the Risk Assessment Report, and 
noted that the assessment had not addressed all potential future uses of the site, but had instead 
assumed future industrial, nonresidential use. EES·concluded that future site usage would have 
to be specified, and cited acceptable levels in uncovered industrial soils for pentachlorophenol 
6 other ?AH species, and TCDD equivalents. Additionally, the NC Hazardous Waste Section, 
Waste Management Branch listed recommended remediation levels for the same parameters 
(Ref. 54). 

At one or more onsite locations, the maximum soil concentrations of each of the 7 semi-volatile 
parameters detected exceeded the acceptable levels quoted by EES (Ref. 7; Refs. 12-15; Ref. 54; 
Table 4). In particular, the maximum concentrations of benzo(a)pyrene exceeded the EES limits 
in all 3 of the treated and untreated wood storage areas, in both landfarm areas, the drainage ditch, 
and the mouth of Greenfield Creek. TCDD in the landfann soils also exceeded the provided 
TCDD equivalent limits (Ref. 12, pp. 3-5 - 3-6, Table 4-3, App. D). 

The above results indicate that the potential remains for human soil exposure to carcinogenic waste 
materials from wood-treating activities at the site. The potential for exposure may increase in 
the event of future development of the site, panicularly if soil excavation or other construction 
activity unearths contaminated soil. Under present conditions, however, the threat of human 
exposure to soil or air contamination at the site appears to be minimal. 

1Jl SUMMARY AND CONCLUSIONS 

The Southern Wood Piedmont, Wilmington site was used from 1935 to 1983 to treat and store 
wood products. Wood treating materials used at the site included creosote, pentachlorophenol 
(PCP) and chromated copper arsenate (CCA). SWP excavated large quantities of creosote 
contaminated soils from various locations at the site in the 1980s and landfarmed them onsite. 
Arsenic-contaminated soils were transported to a hazardous waste landfill or were stabilized with. 
cement and reburied in their excavation. Clean fill from offsite was reported!y used to backfill 
the excavated areas. Excavation and landfanning ended in April 1990. 

Investigations completed on site between 1985 and 1993 have documented creosote contamination 
of surface and subsurface soil and groundwater at the site. Subsurface exploration has revealed 
both non-aqueous and aqueous phase semi-volatile organic compounds (SVOCs) in groundwater 
and soils beneath much of the site. Aqueous contaminants in the sandy subsoil have migrated 
through a peat layer and contaminated a deeper, semiconfined sand unit. PCP has not been 
detected in the groundwater, and elevated inorganics in groundwater have been identified only in 
monitoring wells adjacent to a former CCA storage area. Sampling results do not indicate that 
contaminants have migrated from the 5-acre landfarm to groundwater. 
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Neither of the contaminated overburden units is used as a drinking water source. The overburden 
is separated from bedrock by a tight, apparently continuous clay layer 2 feet thick. The sandy 
limestone formation beneath the clay is a principal aquifer in the region. No groundwater samples 
were collected from this aquifer, however, groundwater use is very limited within 2 miles of the 
site, and no municipal groundwater supply wells are located in the study area. 

The site drains to the Cape Fear River by direct runoff and via a drainage ditch and Greenfield 
Creek. Sediment samples collected from the upper ditch and the lower creek contained most of 
the same SVOCs detected onsite. The detection of tetra- and pentacyclic SVOCs suggests that the 
contaminant is creosote rather than fuel. No surface water samples have been collected in this 
segment of the pathway. To date, no SVOCs from the site have been detected in water samples 
collected from the Cape Fear River, however, Cape Fear River sediment sampled adjacent to the 
site was found to be contaminated with creosote components. The Cape Fear River and its 
tributaries undergo tidal flow reversal for more than 15 miles upstream of the site. The amount 
of upstream migration of contaminated sediment is unknown. 

No surface water intakes for public supply operate within 15 miles upstream or downstream of 
the site. However, the Cape Fear River system is a commercial and sport fishery, and the Cape· 
Fear River at Wilmington is a nursery for commercially harvested blue crab, eel, and shrimp. 
Greenfield Creek, where sediment sampling has detected SVOC contamination at multiple 
locations, is reportedly fished as well. 

Approximately 2000 feet of wetland frontage is mapped along the drainage ditch linking the site 
to Greenfield Creek. Detected sediment contamination in the creek extends beyond the wetland 
interval. The Cape Fear River system contains approximately 170 miles of additional mapped 
wetland frontage within 15 miles upstream and downstream of the site. The Natural Heritage 
Foundation has identified 10 rare animal and 8 rare plant species within the surface water 
pathway .. Four of the animal species are listed as Endangered in NC and/or the US. One animal 
and 2 plant species are listed as Threatened. 

Landfarm soil samples collected in 1990 an'd 1991 contained residual creosote contamination. 
In some samples, benzo(a)pyrene and PCP concentrations exceeded their current health-based 
Cancer Risk Screening Concentrations for human soil exposure. Various dioxins and 
chlorodibenzofurans were also detected above their benchmarks in the landfarm areas , however 
there is some uncertainty in their quantifications. No other dioxin testing has been performed at 
the site or at any of the off-site S.'!Illple locations. 

Soil sampling in 1991 detected SVOCs in areas TWS, NTA and NTB, which were formerly used 
for outdoor storage of treated and non-treated wood, but were never excavated or land farmed. 
Benzo(a)pyrene detection in some locations exceeded its Cancer Risk Screening Concentration for 
human soil exposure. All other SVOCs were below their respective benchmarks. Arsenic was 
detected above its soil exposure benchmark in all of the landfarm and wood storage areas. 
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The site is currently uninhabited, but is accessible on foot or by boat. The nearest residences are 
located approximately 400 feet east of the site. The nearest school is located 0.45 mile south of 
the site, and the nearest day care facilities are at least 0.2 mile from the site. A sports field is 
located directly southeast of the site, but is separated from the site by a railroad grade, by thick 
vegetation, and by the existing on-site drainage ditch. 

A Risk Assessment completed at the site in 1993 indicated that contaminant levels at the site are 
low enough for future industrial land use. However, based on the Risk Assessment report, the 
NC Environmental Epidemiology Section has indicated that the site does not currently meet 
cleanup standards for future residential use. Future site development might also expose workers 
to unacceptably high carcinogen levels. 

In summary, extensive groundwater contamination has occurred at the site, but does not appear 
to threaten any drinking water supplies. The threat of human soil or respiratory exposure to on-site 
contaminants is limited by current surface conditions and the lack of an on-site residential or 
worker population, but could increase with future site development. Semi-volatile organic soil 
contaminants at the site have historically migrated to sections of the surface water pathway 
containing mapped wetlands and fisheries. Sampling performed since the mid-1980s is insufficient 
to determine the full extent of sediment contamination in the surface water pathway. Elevated 
polychlorinated dibenzodioxin and dibenzofuran concentrations have been detected in landfarmed 
soils at the site, but current analytical data are insufficient to evaluate the full extent and 
significance of contamination. Based on the above results and information, the NC Superfund 
Section recommends the SWP-Wilmington site for an Expanded Site Inspection (ESO under 
CERCLA . 
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Photos 1-2: Views SWand MW across site from site entrance. 

Note surface vegetation, and small drainage ditch (top photo) . 
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Photos 3-4: Detail of vegetation and recently ponded 
rainwater in small drainage ditch. 
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Photos S-6: Views Nand NW toward Hess terminal and Cape Fear 
River, respectively. Landfarming Areas are in foreground. SWP 

personnel report that landfarm is no longer actively irrigated. 
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Photo 7: Ground surface detail at edge of 
Landfarming Area. Berm is at lower right. 

...... 

Photo 8: Ground surface detail o= unexcavated area NW of former 
Main Production Area. Note railroad ties still in place. 
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Photos 9-10: Wand N berms of former Landfarming Areas, bordered 
by uncut vegetation. Note apparent surface slopes to S and E. 
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Photo 11: View E from waterfront showing pending of rainwater 
on ground surface in former Treated Wood Storage {TWS) Area. 

Photo 12: View SSW fro~ waterfront, south of former boat slips, 
showing Cape ?ea= River estuary. 
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Photos 13-14: 
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Southern and northern former boat slips, 
respectively, viewed from jetty area. 
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Photos 15-16: On-site portion of Existing Drainage Ditch 
(which flows south to Greenfield Creek), 
viewed during (approximate) high tide. 
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• ""~ ••••. :a •~i & •• 
TE 10/0~2 ..- GHA04.3 DIVISION OF~CILITY SERVICES 

CHILD DAY CARE SECTION 
UNTY: 65 NEW HANOVER MONTHLY ALPHABETIC LISTING AS OF 1992-09-30 

ID/ OPERATION NAME/ 
~BBREV OPERATOR NAME 

55116 A LITTLE CLASS 
: A C A LITTLE CLASS, INC. 

55100 ADVENTURE WOR(D DAY CARE CENTER 
: A C ADVENTURE WORLD INCORPORATED 

FACILITIES 

MAILING ADDRESS/ 
LOCATION ADDRESS 

106'PINE GROVE DRIVE 

4604 LONGLEAF HILLS DR. 

CITY 

WILMINGTON 

WILMINGTON 

55112 BUILDl~G BLOCKS CHILD CARE CENTER 
: A C RHONDA GORE AND KAY LAIRD 

P. ·a. BOX 26 CASTLE HAYNE 
HWY. 17, 5908 CASTLE HAYNE RD. CASTLE HAYNE 

55074 CAROLINA PRESCHOOL 
: A C FARMER, SUE . 

JOOOlO CAROLINA PRESCHOOL ON MARKET 
1P C FARMER CYNTHIS A 

55103 CARRMlAY FAMILY DAY CARE 
: A C CARRAWAY, ANNIE 

55119 CHILD DEVELOPMENT CENTER 
: A C CHILD DEVELOPMENT CENTER, INC. 

J00012 CHILD DEVELOPMENT CENTER 
1P C CHILD DEVELOPME~T CENTER, INC. 

15117 CHILD'S PLAY DAY CARE 
: A L TOZOUR, JACQUELINE J. 

.JQ0007 CHILD'S PLAY DAY CARE SOUTH 
: A L TOZOUR JACQUELINE 

55113 CLASSY BEARS DAY CARE & PRESCHOOL 
: A C CLASSY BEARS PRESCHOOL DAY CARE, INC. 

i3972 CREATIVE WORLD ·II 
: A C CREATIVE WORLD, INC. 

i5084 CREATIVE WORLD II 'PRIMARY DAY SCHOOL 
: A C CREATIVE WORLD, IHC. 

i2015 CREATIVE WORLD ·PRESCHOOL 
: A C CREATIVE WORLD, INC. 

i5012 CREEKHOOD NORTH DAY CARE CENTER 
: AA C CREEKWOOD NORTH HOMEBUYER ASSOCIATION 

i508l DISCOVERY PLACE OF WILMINGTON 
: A C CIRCLE B CORPORATION 

i5082 EARLY CHILDHOOD LEARNING CENTER 
. A.C EDUCO, IHC. 

6501 CAROLINA BEACH ROAD 
HIGHHAY 421 S 

7409 MARKET STREET 

1930 CHURCH S1REET 

608 S. COLLEGE ROAD 

608 S. COLLEGE ROAD 
4702 S. COLLEGE ROAD 

619 ALBEMARLE ROAD 
619 ALBEMARLE ROAD 

902 SHIPYARD DRIVE 
902 SHIPYARD nRIVE 

6620 WINDMIL( HAY 

2411 FLINT DRIVE 

2411 FLINT DRIV~ 

4202 WILSHIRE BLVD. 

1210 KORNEGAY AVENU~ 
1210 KORNGAY AVENUE 

3806 CHERRY AVENUE 

4102 PEACHTREE AVENUE 

WILMINGTON 
WILMINGTON 

IHLMINGTON 

WILMINGTON 

IHLMHIGTON 

WILMINGTON 
WILMINGTOH 

WH1INGTON 
WIUUNGTON 

IHLMINGTON 
IHLMINGTON 

WILMINGTON 

IHLMINGTON 

WILMINGTON 

WILMINGTON 

I-IILMINGTON 
IHLMINGTOtl 

I-II LMINGTOtl 

HILIHHGTOH 

PAGE 

ST ZIP/ R 
PHONE 

NC 28405 
919/452-3433 

NC 28409 
919/392-0868 

NC 28429 
919/67.5-3249 

NC 28409 I 
919/392-1560 06Sr 

NC 28405 1 
919/686-1010 065t 

NC 28403 1 
919/763-9022 065• 

uc 28403 
919/392-6417 065 

NC 28403 
919/392-6417 065 

NC 28405 
919/791-8143 065• 

NC 28403 I 
919/350-1272 065C 

NC 28405 . 
919/791-7872 .. --........ 

NG"2840Y 1 
9~-5195 06SC 

....-· .. 
N0" .. 2840J) 1 

91·91'7"'9 9-51 9 5 0 6 5 ( 

NC 28403 I 
919/791-2080 065t 

NC 23405 I 
~~19/762-4546 065: 

28403 
)~;>(~\~i( 19/7 9 9-0 56 0 

28403 
19/392-46 37 ::u 

~ 
U1 



•. •. nAio. FA '& Crc·· •. •~·- ·• '!!:.. ·-· ...II P~cC. 1 
CHILD DA'ft"~~~-ECTION .... 

'MONTHLY ALPHABETIC ~TING AS OF .1992-09-30 fl .. 
FACILITIES ~ 

D/ 
!3REV 

OPERATION NAME/ 
OPERATOR NAME 

994 EPHESUS DAY CARE CENTER 
A C EPHESUS SEVENTH DAY ADVENTIST CHURCH . 

110 GORDON ROAD DAY CARE 
A C WATSON, MARILYN 

075 GRANNY'S DAY CARE CENTER 
.\ C GRANNY'S DAY CARE CENTER, INC. 

005 GREATER LOVE CHAPEL CHURC H OF GOD IN CHRIST 
0 C GREATER LOVE CHAPEL CHURCH OF GOD IN CHRIST 

111 HAPPY KIDS DAY CARE 
A L HUMPHREY, NORMA 

OoO HEAD START OF NEW HANOVER COUNTY 
f\ C HEAD START OF NEH HANOVER COUNTY 

0025 HELEN A HIGGINS MONTESSORI SCHOOL 
C HIGGINS PEGGY 

0~2 HOOD'S DAY CARE 
f\ C HOOD, EllEN 

104 ISLANDER CHILD CARE 
A C ISLANDER CHILD CARE, .INC. 

062 KINDER CARE 
A C KINDER CARE, INC .. 

056 LITTLE FRIENDS LEARNING CENTER I 
A C FINLEY, G~LE P. AND JAMES L. 

120 LITTLE FRIENDS LEARNING CENTER III 
A· C LITTLE FRIENDS PRESCHOOL, INC. 

091 LITTLE FRIENDS lEARNING CENTER III 
A C FINLEY, JAMES L. AND GALE P. 

025 
1\ c 
0009 
A C 

118 
f\ c 

121 
c 

LITTLE RED SCHOOLHOUSE 
LITTLE RED SCHOOLHOUSE DAY CARE, INC. 

MCCLURE PRESBYTERIAN PRESCHOOL CENTER 
MCCLURE MEMORIAL PRESBYTERIAN CHURCH, INC. 
/ _, .... _ .... 

,/ MCLEAN'S EARLY LEARNING CENTER 
\MCLEAN, MAGNOLIA H. -~ 

MOTHER GOOSE CHILD CARE AND LEARNING CENTER, 
MOTHER GOOSE CHILD CARE & LRNG. CTR., INC. 

INC. 

MAILING ADDRESS/ 
LOCATION ADDRESS 

CITY ST ZIP/ 
PHONE 

REN 
PO 

1002 CASTLE STREET 

6768 GORDON ROAD 

7010 MARKET STREET 

1105 N.(~!~ STREET 

521 KELLY ROAD 

P. o. nox 3434 
507 N. 6TH STREET 

4915 ORIOLE DRIVE 

419 RUTLEDGE DRIVE 

20~ ATLANTA AVENUE 

2619 NEWKIRK AVEUUE 

i551 41ST ST. 

1553 41ST STREET 
4808 NEW CENTRE DRIVE 

1553 cilST ST. 
1553 r,}ST STREET 

ROUTE 3, BOX 279-A 
2931 BLUE CLAY ROAD, 

P. 0. BOX 26 
HWY. 17; 5908 CASTLE 

, .. ''"". 
617 s ,. '4THATREET 
625 S~ 4TH STREE~ . _ _,. 

7409 MARKET STREET 

WILMINGTON 

IULMINGTON 

IHLMINGTON 

IHLMINGTON 

WILMINGTON 

mtMINGTON 
1-l!LMINGTON 

IHLMINGTON 

WILMINGTON 

NC 28405 
919/350-0629 

OS 
06540 

06 

NC 28405 12 
919/686-4405 

NC 99999 11 
919/763-4797 06540 

NC 28409 
919/395-5286 __ ... 

,..,.,. ' 
N 0""2 8 4 G.l-' 

9'r'9716 2-117 7 

NC 28403 
919/392-7007 

NC 28412 
919/799.;.6266 

03. 

01. 

06 

06 

CAROLINA BEACH NC 28428 04 
919/458-6258 06540 

WILMINGTON NC 28403 12 
919/799-7195 06540 

WILMINGTON HC 28403 06 
919/395-5400 06540 

WILMINGTON NC 28403 10 
WILMINGTON 919/452-4444 06540 

WILMINGTON NC 28403 06 
WILMIHGTON 919/395-5400 065~0 

CASTLE HAYNE 
SR 1318 CASTLE HAYNE 

CASTLE HAYNE 
HAYNE RD. CASTLE HAYNE 

1-HU'.NGTON 
lHUUNGTON 

WILMINGTON 

NC 23429 02 
919/762-5724 06540 

NC 28429 06 
919/675-3249 06540 

NC~V 07 
91r.Tt6Z-4066 06540 

~ 

NC 28405 05 
919/686-1010 06540 



• • • DI~ON tiFA_; .... ; S~CE~: -
CHILD DAY~· . CTION 

MONTHLY AlPHADETIC ~ AS OF 1992-09-30 

D/ OPERATION NAME/ 
flREV ............. , OP.ERATOR NAME 

a79 ~-·· ~s. PA;'~NFAHT CAR·~·;;;-pREsc-tioot) 
•\ C 11CCOY, PATRICIA H. ___ ____.--- . . 
004 MYRTLE GROVE CHRISTIAN SCHOOL 
0 C MYRTLE GROVE CHRISTIAN SCHOOL, INC. 

124 NANCY'S LITTLE JE~lELS CHILD DEVELOPMENT CENTER 
A C INMAN, NANCY 

115 NOAH'S ARK DAY CARE CENTER 
A C MASONBORO BAPTIST CHURCH 

072 PARK AVENUE SCHOOL 
A C YOPP INVESTMENTS, INC. __ ....... ~ .............. . 
919 .... -~fEARSON' s KINDERGART"EN~ 
A L :·· .P~~~~-~!J.! MARY F~..ES-./-
021 PRESCHOOL ENRICHMENT PROGRAM 
AA C SOUTHEASTERN MENTAL HEALTH CENTER 

FACILITIES 

MAILING ADDRESS/ 
-~OCAl\ON ADDRESS 

1212 S.tEIGHTH -STREET '-·-----··· 
800 PINER ROAD 

3504 N. KERR AVENUE 

1501 BEASELY RD. 

1306 FLORAL PARKWAY 

710 SOUTH ELEVENTH STREET 

2023 S. 17TH STREET 

·126 PRIDE & JO~ PLAYWORLD 227 DIXIE AVENUE 
A L PRIJ!E __ ,~OY fLAYHORLD, INC. 

_......... . - . ····· 
077 .. SHMI SPEAKS DAY-·Ci\R~-·--·~··~·-- 718 S. THIRD STREET 
A C!., CAPE FEAR AME ZION CHURCH CONFERENCE 718 SOUTH THIRD STREET ...__ ·-·. ---- .. ·- .•. ........ . .. 

·057 SOUTHEASTERN PRESCHOOL EDUCATION CENTER 207 PINE GROVE DRIVE 
A C SOUTHEASTERN PRESCHOOL EDUCATIONAL CTR., INC. 

;o66 SOUTHEASTERN PRESCHOOL EDUCATION CENTER 207 PINE GROVE DRIVE 
A C SOUTHEASTERN .PRESCHOOL ED. CTR., INC. 3625 S. COLLEGE RD. 
~992 ···sf: rti'o'MA~ .... PRESCHOOL~-----·--........ 109 s:. 2ND STREET 
A C \._ST. MARY CATHOLIC CHURCH - PARISH COUNCIL; ... ----- __ __.... .. 

'008 THE KING'S MEMORIAL CHRISTIAN ACADEMY 1380 N. COLLEGE ROAD 
0 C THE KING'S MEMORIAL CHRISTIAN ACAD. BOARD OF DIREC 

i045 TINY TOT NURSERY 3910 MARKET STREET 
A C BASS, PEGGY 

Sl25 TOTAL CHILD CARE CENTER, INC. 4304 HENSON DRIVE 
A C TOTAL CHILD CARE CENTER, INC. HENSON DRIVE NORTHCHASE 

3479 UCP DEVElOPf1ENTAL CENTER P. 0. BOX 5003 
AA C UCP OF NORTH CAROLINA, INC. 2035 OLEANDER JRIVE 

JOOl UNITED ADVENT CHRISTIAN CHURCH PRE. S CH. DEV. PR 4912 SOUTH COLLEGE ROAD 
iO C UNITED ADVENT CHRISTIAN CHURCH PRE. COMM. 

- - - - ..... AG~: ... 
CITY ST ZIP/ REtl 

PHONE PO ...--
I-ll LMI NGTON Ncc:U.4&r. 10 

919/251-9811 06 540 

IHLMINGTON NC 28409 02 
919/392-2067 

WILMINGTON NC 28405 OS 
919/251-1108 

WILMINGTON NC 28409 OS 
919/395-0059 

IHLMINGTON NC 28406 12 
919/791-6217 06540 

.. .. ··-·-
I~ILmNGTON HC·2~ OS 

9-1:9· 6 2-0 0 50 06540 ............ '\ 

WILMINGTON NC(.2MOJ,.. .... 
9l9T251-6497 

07 

HILMINGTON NC 25403 . 09. 
919/395-1055 

HILMINGTON NC(2840V oa 
WILMINGTON 919/3!f3-1441 0654C 

IULMINGTON NC 28403 Ol 
919/799-4140 06540 

WILNINGTON NC 28403 06 
WIU1INGTON 919/799-4160 0654C 

WILMINGTON Ncr2.84~--
9'1-9R 2-77 6 4 

0! 

HILMINGTON NC 28405 04 
919/799-8157 

WILMINGTON NC 28403 03 
919/762-4829 

mUHtiGTON NC 28405 03 
IHLMINGTON 919/799-3556 06540 

IHLMINGTON NC 28403 o: 
WILMINGTON 919/762-7222 06520 

mL~1INGTON NC 28412 0' 
919/791-9564 



~ .II" •JI .• 
1992-09-30 •• 

IDI OPERATION NAME/ MAILING ADDRESS/ CITY ST ZIP/ RE 
· fiBREV OPERATOR NAME LOCATION ADDRESS PHONE F 

·9002 ~lESLEY MEf·10RIAL PRESCHOOL DEV. CENTER 1401 s. COLLEGE ROAD IHLMINGTON NC 28403 1 
10 c WESLEY MEMORIAL METHODIST CHURCH 919/791-4002 

·9006 WILMINGTON CHRISTIAN ACADEMY PRESCHOOL 1401 N. COLLEGE ROAD IHUHNGTON NC 28405 
10 c WILMINGTON CHRISTIAN ACADEMY 919/79::.-4248 

15069 WINTER PARK BAPTIST PRESCHOOL 4700 l·lRIGHTSVI LL E AVENUE I~H1INGTON NC 28403 ( 
: A C WINTER PARK BAPTIST CHURCH WEEKDAY ED. Cm1M. 4700 WRIGHTSVILLE AVENUE I-IILMINGTON 919/799-2029 
,f.J59 WINTER PARK PRESCHOOL I (t306 LAKE AVENUE IHLMINGTON NC 28403 I 
; A C WINTER PARK PRESCHOOL, INC. 9191799-ft276 065: 

i5037 WINT~R PARK PRESCHOOL II 19 LENNON DRIVE HILMINGTON NC 28405 I 
: A C WINTER PARK PRESCHOOL II, INC. 919/392-3430 065: 

)5071 WINTER PARK PRIMARY SCHOOL 4306 LAKE AVENUE HILMINGTON NC 28403 ( 
: A C WINTER PARK PRESCHOOL, INC. 9191395-5818 065' 

15101 YOUNG PARENTS INFANT CARE & PRESCHOOL KE~.~~~rEfl" WILMINGTON NC 28403 l 
: A C MCCOY, PATRICIA W. :-\i,C:.;,:) I ., 2) WILMINGTON 9191251-6197 065( - .... 
55127 YWCA CENTER AT HOUSTON MOORE 1601 S. 13TH STREET WILMINGTON NC~ ! 
: A C YWCA OF WILMINGTON, HC, INC. 9191 51-9159 065j 

' 



•• ,,..~ •• -a-a ~ ·~ Q 
DIVISION ~·~FACILITY SERVICES . .., PAGE 

CHILD ~ CARE SECTION -~ 

... 
GHA043 

UNTY1 65 NEH HANOVER • MONTHLY ALPHABETIC LISTING AS OF 1992-09-30 

ID/ 
A.BBREV 

OPERATOR NAME/ 
OPERATION NAME 

05392 BARNHILL, MARY 
G 5 MARY BARNHIL~ DAY CARE HOME 

000002 BLACKWELL, DOTTIE 
G S DOTTIE BLACKWELL'S DAY CARE HOME 

05400 BLANTON, PAULA S. 
G S THE LITTLE PLAYROOM 

05409 BOYD,. ELIZABETH 
G S ELIZABETH BOYD DAY CARE HOME 

000013 . BOYD, ELIZABETH 
t·IP S ELIZABETH BOYD DAY CARE HOME 

05436 BROWN, KAREN 
G 5 KAREN BROWN DAY CARE HOME 

05417 BUNTING, KATHERINE 
G S KATHERINE BUNTING'S CHID DAY CARE HOME 

05408 BURNS, KAY G. 
G S KAY G. BURNS DAY CARE HOME 

·05407 CANTERBURY, JOAN 
:G S CANTERBURY,. JOAN 

i000016 CLARK, THERESA A. 
:G S THERESA CLARK DAY CARE HOME 

·05432 COS LEY, ELMA 
:G 5 ELMA COSLEY'S DAY CARE HOME 

;000019 DAVID, RUBY J. 
:G S HOUSE ·oF LOVE DAY CARE 

·05333 DEVANE, ANNIE MAE 
~G S ANNIE MAE DEVANE'S DAY CARE HOME 

;os356 DUKES, MYRA 
:G S LITTLE MISS MUFFIN'S 

i05081 ELDER, FRANCES 
:G S FRANCES ELDER'S DAY CARE HOME 

·05339 EVERETT, CLARA 
:G S CLARA EVERETT DAY CARE HOME 

·000008 EVERETT, ELIZABETH 
:G S ELIZABETH EVERETT DAY CARE HOf1E 

HOMES 

MAILING ADDRESS/ 
LOCATION ADDRESS 

4818 W. LORD BYRON RD. 

600 CARVER COURT 

6704 RUSHWOOD CT. 

1910 NUN ST 

1306 QUEEN STREET 

6416 SPICEWOOD ST. 

818 SOUTH lOTH ST. 
818 SOUTH lOTH STREET 

383 SHORE POINT DR. 

105 BUCCANEE~ RD 

801 JENNINGS DR. 

1009 KENNINGSTON STREET 

1617 N. 26TH ST. 

1904 CHURCH STREET 

4623 D GREENTREE RD. 
4623 D GREENTREE ROAD 

4110 LYNBROOK DRIVE 

2009 CREECY AVE. 

322 SOUTH 17TH STREET 

CITY 

IHLMINGTON 

CASTLE HAYUE 

WILmNGTON 

IHLMINGTON 

WILMINGTON 

IHLMINGTotl . 
WILMINGTON 
HILmNGTON 

WILMIIlGTOI~ 

IHLMINGTON 

I-IILMINGTOH 

IHLMINGTON 

WILMHlGTON 

WILMINGTON 

IULMINGTOU 
WILMINGTON 

WILMINGTON 

WILMINGTON 

WILMitiGTOU 

ST ZIP/ 
PHONE 

NC 28405 
919/395-4261 

NC 28429 
919/675-9339 

NC 28405 
919/395-4891 

F 

NC 28403 
919/251-8223 065 .. -., 

N<y 28401) 
9!'9'T2'51-8223 06; 

NC 28405 
919/799-7392 

Nc{?!iov 
9197162-3516 06; 

NC 28405 
919/686-9679 

NC 2.8409 
919/392-2302 

HC 28403 
919/791-0449 

NC 27405 
919/791-1570 06! 

NC 28405 
919/763-3758 06; 

NC 28403 
919/343-8955 065 

NC 28405 
919/799-3646 065 

NC 28405 
~19/799-9443 06! 

NC 28403 
919/762-01.37 06: 

NC 28403 
06! 



.• •tP ••..•.• -·--~-~--~-.···I-&~, 
: 1 O/C..(JI2 GHA043 DIVISION .Of.tF.~CILITY SERVICES f PAGE 

- CHILD DAVCARE SECTION · 
'TY: 65 NEW HANOVER MONTHLY ALPHABETIC LISTING AS OF 1992-09-30 

D/ 
BREV 

OPERATOR -NAME/ 
OPERATION 'NAME 

368 FIELDS, KIMBELY 
~ KIMBELY FIELDS' CHILD DAY CARE HOME 

589 ,.. 
..) 

li25 
) 

i22 
) 

FLO~JERS, AMANDA 
AMANDA FLOWERS' CHILD DAY CARE HOME 

FRAMIL LA, ROBIN 
LOVING AR~S CHILD CARE 

FREEMAN, CAROL R. 
CAROL FREEMAN'S CHILD DAY CARE HOME 

~37 GARD, SHELIA F. 
, SHELIA F. GARD 1 S DAY CARE HOME 

~88 GARDNER, KOKETHA MAE 
) KOKETHA MAE GARDNER'S DAY CARE HOME 

;o7 GORE, SHIRLEY 
, SHIRLEY GORE'S CHILp DAY CARE HOME 

1020 GRAY, JUANITA 
JUANITA GRAY DAY CARE HOME 

tOOl GREEN, FELICIA 
FELICIA GREEN DAY CARE HOME 

~91 HAM, ROSE 
, ROSE HAM'S CHILD DAY CARE HOME 

HAMMONDS, DEBI 
DEBI HAMMONDS' DAY CARE HOME 

1a HARVEY I LINDA 
LINDA HARVEY'S CHILD DAY CARE HOHE 

022 HARVEY, LINDA 
LINDA HARVEY'S CHILD DAY CARE HOME 

HASAN, AQ.UEELAH HABEEBAH 
HASAN FAMILY DAY CARE HOME 

23 

05 HATCHELL, BRENDA F. 
BRENDA F. HATCHELL'S DAY CARE HOME 

017 HENSON, LINDA J. 
STEPING STONES DAY CARE HOME 

55 HOPKINS, IRENE 
IRENE HOPKINS DAY CARE HOME 

HOMES 

MAILING ADDRESS/ 
LOCATION ADDRESS 

· 14 NEIL COURT 

2324 WRIGHTSVILLE AVE. 

1436 A HARBOUR DRIVE 

117 RAY DR. 
117 RAY DRIVE 

918 PARKWAY BOULEVARD 

11 N. GARDEN LAKE ESTATE 

213 NORMANDY DRIVE 

137 SOUTHWOLD DRIVE 

4457 HOLLY TREE ROAD 

722 PORTORS NECK ROAD 

238 YULAN DRIVE 

201 TANBRIDGE RD. 
201 TANBRIDGE ROAD 

6263 TURTLE HALL DRIVE 
6263 TURTLE HALL DRIVE 

1619 NORTH 26TH ST. 

114 DISNEY DRIVE 

1014 BROWNING DR. 

206 ROGERSVILLE RD. 

CITY 

I~ILNINGTON 

WILMINGTON 

WILMINGTON 

~IILNINGTON 
IHLMINGTON 

IULMINGTON 

WILMINGTON 

IHLMINGTON 

IH LMINGTON 

IHLMINGTON 

IHLMHIGTOI~ 

WILMINGTON 

IHLNINGTON 
~IILMINGTOH 

IHU1INGTON 
WILMINGTON 

IHUHNGTON 

WILMINGTON 

IHLNINGTON 

I·IILI'IINGTON 

ST ZIP/ 
PHONE 

REI 
PC 

NC 28405 0~ 
919/392-3809 0657( 

NC 28403 
919/763-0075 

. .----
NC<:,4_8.§Jll"' 
919/350-0992 

NC 28405 
9191111-.1111 

01 

06 

03 

NC 28412 10 
9191799-9870 06570 

----·--, 
NC (2.8§.0-1-"' 11 

9191762-8995 06570 

NC 28412 
919/791-0324 

03 

NC 28409 Oc 
919/392-5854 06570 

NC 28412 05. 
919/392-3054 06570 

NC 28405 
9191686-4364 

NC 23412 
919/39~-1812 

NC 28405 
9191799-7079 

NC 28409 
91917 99-7079 

NC 28405 
9191763-0709 

NC 28409 
919/395-4297 

NC 28405 
919/791-3021 

12 

01 

11 

09-· 

09, 

os, 

09. 

NC 28403 04, 
9191799-0378 06570: 
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1 0/0t/.."l HAD43 DIVISION OF~CILITY SERVICES 

CHILD DAY CARE SECTION 
65 NEW HANOVER MONTHLY ALPHABETIC LISTING AS OF 1992-09-30 

OPERATOR NAME/ 
OPERATION. NAME 

HUNT, JONNIE 
JONNIE HUNT'S DAY CARE HOME 

JOHNSON, DEBBIE JOE 
JOHNSON, DEBBIE JOE 

JUNIOUS, EARTHA M. 
EARTHA M. JUNIOUS' DAY CARE HOME 
-~--- --------.. , ·• KEELS, PATRICIA M. --_ 

~KEEL'S FAMILY DAY ~-~~_!;_J!Jl.f1E.~) --
KELLY, CRYSTAL.WINNER 

TENDER LOVING CARE CHRISTIAN HOME PRESCHOOL 

KENNEDY, TAMMY E. 
TAMMY E. KENNEDY'S DAY CARE HOME 

KING, CYNTHIA LYNN 
CYNTHIA LYNN KING'S DAY CARE HOME 

KIRBY I ANN 
ANN KIRBY'S DAY CARE HOME 

LIVENGOOD, DEBBIE 
DEBBIE LIVENGOOD'S DAY CARE HOME 

MELVIN, SHIRLEY 
SHIRLEY MELVIN'S' CHILD DAY CARE HOME 

5 MORGAN, SUSAN D. 
SUSAN MORGAN DAY CARE HOME 

3 MUSE, CARRIE 
MUSE FAMILY. DAY CARE HOME 

PARRETT, PATRICIA 
PATRICIA PARRETT'S DAY CARE HOME 

PATTERSON, HAZEL 
HAZEL PATTERSON'S DAY CARE HOME 

REASON, EDITH 
I-lEE CARE 

RHODES·, KUANGKUM 
RHODES, KUANGKUM 

RILEY, BERNICE 
BERNICE RILEY'S CHILD DAY CARE HOME 

HOMES 

MAILING ADDRESS/ 
LOCATION ADDRESS 

635 SPRINGTIME ROAD 

706 DOCK ST 

918 S. 1ftTH STREET 

1D07 S. 5TH STREET 
1007 SOUTH 5TH STREET 

~825 STILLWELL RD. 

2706 DARE STREET 

921 SPRING VALLEY ROAD 

117 KENNETH COURT 

214 ROCKWELL ROAD 

1207 KORNEGAY AVE. 
1207 KORNEGAY AVENUE 

3601 BETHEL ROAD 

4625 NORWICH ROAD 

205 LOVE GRASS COURT 

506 GQVERNORS ROAD 

2323 OAKLEY ROAD 

~817 CALDER CT 

1121 ORANGE ST. 
1121 ORANGE STREET 

= • ···- • iii 

CITY 

IH LMINGTON 

WILMINGTON 

WIUUNGTON 

HILMINGTON 
HILMINGTON 

JHUHNGTON 

IHLMINGTON 

I-II U1INGTON 

IH Lf'IINGTON 

I~ILMINGTON 

WILMINGTON 
WILMINGTON 

WIU1INGTOU 

WILMINGTON 

WIU1INGTON 

IHLMINGTON 

CASTLE HAYNE 

HIUHNGTON 

IHLMHIGTON 
~II LMI NGTON 

•• PAGE 16 

ST ZIP/ REI lEI·: 
PHONE POCti 

NC 28~05 05/9 
919/791-0827 

Nrr2a4ii!', 0~/9 
9-1-9-/-7~95~0 0657 005. 

u~--28"4oD oS/9: 
9'1"97'7'b3-158 5 

·--··• .... 
NC··i8~01... 10/9( 
~~~/7~-6605 0657002( 

NC 28412 
919/111-1111 

NC 28412 
919/791-5374 

NC 28405 
919/392-1341 

11/9~ 

NC 28405 09/9~ 
919/395-0394 065700~~ 

NC 28405 
919/452-7296 

10/93 

NC 28405 12/92 
919/762-4716 06570063 

NC 28409 05/94 
919/799-5392 06570073 

NC 28405 09/94 
919/452-5517 06570079 

NC 28405 
919/395-0661 

05/93 

NC 28405 11/93 
919/3~5-1352 06570069 

NC 23429 
919/763-6169 

NC 28405 
919/791-5102 

03/93 

09/92 
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DIVISION OF n~T~L~~ICES • •• fiA043 l 0/08/~ 
·-~ 

'J 

65 tiEN HA~DVER 

OPERATOR NAME/ 
OPERATION NAME 

SANDERS, MARY 
MARY SANDERS DAY CARE HOME 

SHINGLETON, RACHEL 
RACHEL SHINGLETON'S DAY CARE HOME 

· SKIPPER, SHARON 
SHARON SKIPPER DAY CARE HOME 

5 SMITH, KIM R. 
KIM SMITH DAY CARE HOME 

SMITH, SHARRON 
SIHTH, SHARON 

5 SMITH, TRUDY H. 
TRUDY SMIT~'S DAY CARE HOME 

TAYLOR, MARY J. 
MARY J. TAYLOR'S DAY CARE HOME 

THOMAS, DOROTHY . 
THOMAS FAMILY DAY CARE HOME 

TYNER, KAREN 
TYIIER, KAREN 

TYNER, ·SUSAN 
SUSAN TYNER'S CHILD DAY CARE HOME 

WALKER, ·SARAH J. 
SARAH J. WALKER DAY CARE HOME 

8 ~tiL LIAMS, PAMELA P .· 
PAMELA WILLIAMS DAY CARE HOME 

WILSON, KATHRYN F. 
KATHRYN F. WILSON'S DAY CARE HOME 

HILSON, LINDA· 
LINDA WILSON DAY CARE HOME 

~!RIGHT I LINDA R 
~!RIGHT, LINDA R 

YATTI E, MEALING 
MEALING, YATTIE 

YOUNG, CYNTHIA 
YOUNG, CYNTHIA . 

CHILD DAY ~~~E SECTION ' 
PAGE 16~ 

MONTHLY ALPHABETIC LISTING AS OF 1992-09-30 
HOMES 

MAILING ADDRESS/ 
LOCATION ADDRESS 

5325 DANDELION DR. 

26 STATIOU ROAD 

654 WINDEMERE RD 

4620 BARNARDS LANDING ROAD 

510 CLEARBROOK DR 

5407 WRIGHTSVILLE AVE. 

6727 OLD BRICK ROAD 

303 NUN STREET 

142 EL OGDEN DRIVE 

112 RAINTREE COURT 
7708 SIDBURY ROAD 

161l NORTH 26TH ST. 

5827 RENEE COURT 

4946 WILDERNESS ROAD 

419 S 18TH ST 

1803 ANN ST 

1017 PRINCESS ST 

605 ROSE AVE 

CITY 

~IILNINGTON 

lHLMINGTON 

WILMINGTON 

I~ILNINGTON 

WILNINGTON 

HIU1IIWTON 

WILMINGTON 

WIUHNGTON 

lHLMINGTON 

IHLMINGTON 
IHLMINGTON 

WILMINGTON 

·WILMINGTON 

WILMINGTON 

IHU1INGTON 

WILNINGTON 

HILLINGTON 

IHLMINGTON 

ST ZIP/ 
PHONE 

NC 28405 
919/395-5098 

NC 28405 
919/791-5893 

NC 28405 
919/39.5-1561 

NC 28ll12 
919/452-2945 

NC 28409 
919/395-2961 

tiC 28403 
919/392-3361 

RENE!~ 
POCN 

03/9 

11.'9 

06/91 

07/9• 

NC 28412 0219• 
919/395-0654 0657005t 

N<f'"2;-~·at, 08/9: 
9'"1·9~-8355 0657000] 

NC 28405 1019: 
919/636-9755 

NC 23405 03/9~ 
919/686-0016 

NC 28405 04/9• 
919/763-2556 

NC 28403 
919/799-2409 

08/9l 

NC 28412 11/93 
919/799-2306 06570054 

NC 28403 08/94 
919/763-4466 06570060 

NC 28403 10/92 
919/762-6124 ,__... 

NC f2840_l..) 02/94 
91~102-8090 06570071 

NC 28403 03/9£ 
919/799-9514 



' • -. •. • . .= • a; 11(:....... a a 
·oa ....... f GHA043 DIVISION OF diLITY SERVICES 

65 NEH HANOVER 

OPERATOR NAME/ 
OPERATION· NA.ME 

YOUNG, LYHITA P. 
LYNITA P. YOUNG DAY CARE HOME 

ZYGMUNT, CATHY 
CATHY ZYGMUNT'S DAY CARE HOME 

CHILD DAY CARE SECTION 
MONTHLY ALPHABETIC LISTING AS OF 1992-09-30 

HOMES 

MAILING ADDRESS/ 
LOCATION ADDRESS 

225 GEORGIA AVE. 

1214 SIDNEY DRIVE 

~--~ -• 
CITY ST ZIP/ 

PHONE 
RENEW 

POCNO 

CAROLINA BEACH NC 28428 05/94 
919/458~4627 06570061 

HILMIHGTON NC 28405 06/93 
919/799-8084 06570080 



'' I ~ .... 

• 

'' 

' . 

• ·, 

., . 

• '· 
' / 

' ' ) 
\, 
~ 

,J 

.. 

~ 'l· 

''· 

/ 

'( 

\ 

·. 
/ 

I ' I'"·• 

REFERENCE 6 

.• 

I • • '• 

,.;,_( 
.1 



, . 
. . 
. ··· • -· 

• 

··- ... 

Southern Wood Piedmont Company 

11-fvl-1.10. 7 
June 8, 1984 

Mr. William Paige 
Solid and Hazardous Waste Management Branch 
N. c. Department of Human Resources 
Box 2091 
Raleigh, N. C. 27602 

Dear Nr. Paige: 

Enclosed please find the detailed procedure we plan to follow in cleaning 
up our former Wilmington, N. C. plant site. As you know, aerobic breakdown 
of the wood preservatives is accelerated as temperature increases. In 
order to take advantage of the summer temperatures and the remainder of our 
lease term we plan to implement the enclosed procedure at once. 

The wood preservative wastes we are subjecting to bacterial degradation are 
not classified as a hazardous waste under the Resource Conservation 
Recovery Act or North Carolina's solid waste management regulations. 
Thereforei we are not asking your office to approve this practice or to 
issue any form of permit. What we do ask, is that you inform us at once if 
you believe this procedure will violate any laws or regulations. In the 
absence of such notice we plan to proceed, as we believe this is the best 
way to clean the site of residual wood preservatives. 

You asked Mr. Ned Button about the stage of the tide corresponding t6 the 
November 1982 groundwater samples. We did not record the time these 
samples were taken so we cannot tie them into the tide stage. We did not 
observe a significant change of water level in the wells as tide level 
changed.· We do not believe that the groundwater is affected by tide change 
in this area. 

In answer to your question regarding the direction of groundwater flow, our 
groundwater consultant, Law Engineering and Testing Company, believes that 
it is flowing somewhat parallel but towards the shoreline. This would mean 
it is flowing from the city parcel towards the port parcel towards the 
mouth of the creek south of the plant site. 

Ref. 6 
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June 8, 1984 
-page 2-

I aid meet again with Mr. Farris of the City and explained in more 
deta~l our plans. 

we· have changed the scope of the procedures to be used and modified 
the methodology to accommodate the suggestions you made with respect 
to our initial suggestion submitted on February 13, 1984. If you 
have further suggestions with respect to monitoring of methodology 
we would be pleased to discuss them with you, .but again we need to 
know about them in the iiTITiediate future. 

Very truly yours, 

SOUTHERN WOOD PIEDNONT COMPANY 

QJ·"()J~~\ (i .\~{~l~\.~~v 
Charles A. Burdell 
Director, Technical Services 

CAB: bsb 

attachments 

cc: E. F. Button - Stamfora 
E. L. Gibbs 

0832T 

It 
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Th~ following is a lis~ of attachments referenced in the a~tached 
proposal. Attachments 1 thru 7 were included in the package mailed 
to you February 13. Please refer to tnem • 

Attachment 1 

Attachment 2 

Attachment 3 

Attachment 4 

Attachment 5 

Attachment 6 

Attachment 7 

Map with Locations of Various Deposits 

Surrrnary of Groundwater Data 

Copy of Law Engineering Testing Company's 
Findings 

Map showing Cape Fear Water Locations 

Summary Memo Regarding the Monitoring of the 
NPOES Discharge 

University of Florida Study 

EPA Submittal by MSU Illustrating the 
Breakdown of PCP in the Soil 

The below listed Attachments 8 thru 10 are included in this package: 

Attacnment 8 

Attachment 9 

Attacnment 10 -

Laridfarming Areas Diagram 

Landfarming Lysimeter Locations 

Extraction and Analytical Procedure/Methods 

)I I 
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I. 

PROPOSED CLE1-... .JP PROGRAA FOR SOUTHERN WOOD P 1o...JMONT 
wiLMINGTON, N. C •. PLANT SITE 

Site Cescription 

The plant is located in Wilmington, New Hanover County, N. C. at the end 
of Greenfield Street on the Cape Fear River (map attached). There are 
approximately 39 acres leased from the city and about 7 acres leased 
from the State Port Authority (SPA). The soil is classified as gray 
clay and sand to a 3.5' depth by Freehling and Robertson, Inc. There 
was a 24-hour water table of 1911 in the treatment room area when sampled 
in May of 1971. 

II. Site History 

The site was originally developed during Worla war I as a plant to 
construct concrete barges and ships. Northstate Creosote Company 
constructed a wood treating plant on the site about 1932. This plant 
was purchased by the Taylor-Colquitt Company in 1935. In 1964, Southern 
Wood Preserving Company (now SwP) purchased the Taylor-Colquitt Company 
and has operated it since then. Through 1971, creosote coal tar was the 
only preservative used. In 1972, a separate treating system was 
installed to use the water salt preservatives: copper, chromium, and 
arsenic (known as CCA). In 1980, penta-petroleum preservative treatment 
was added using an existing creosote treating cylinder. 

In 1975, a large area of cull and broken poles along the city/Port 
District property line was cleaned up. At this time, a permit was 
obtained to close a surface drainage ditch on the Port District property 
which contained settled creosote sludge. This buried material was 
reported under Superfund (see Section A). 

There has never been any aeration water treatment at the Wilmington 
plant. Original waste water treatment was simple settling and dis­
charge. In recent years, process waste water was given thqrp~gb se~­
tling and dis~b4rged to the Wilmington sewage treatment plant (POTW). 
More recently, since 1980, the Settled effluent was·· further claMTTed 
using a Wemco flotation clarification system prior to discharge to the 
POTW. Oil and float separated in the settling tanks and in WEMCO have 
been recycled to the process or burned for fuel value in the plant waste 
wood boiler. No KOOl sludge was ever generated by this treatment 
approach. 

III. Current Status of Site 

The plant ceased production in May of 1983. Removal of physical 
inventory and plant equipment started at that time. At present, all 
material except three rail tracks have been removed from the State Port 
Authority property. The ditch area covered in 1975 has grass growing on 
it. ~SPA personnel have inspected the site and stated it was acceptable 
for ·-;-rheir use. About one-ha 1f of the area nearest the river was used 

_____ ...--for storage of treated poles and piling. 
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Page 2 

All the wood inventory has been removed from the city's acreage and 
raked reasonably clean. The CCA treating ~anks and cylinder have been 
removed. The oil preservative tanks have be~n removed. The pole 
machine and maintenance equipment have been removed. All of the tanks 
ana equipment used in handling_ the process waste water have been 
removed. The tracks in front of the oil preservative cylinder have been 
removed back to the road crossing (about 200 feet). We are in the 
process of having the creosote sludge removed from the large storage 
tanks. 

Description of Treating Chemical Deposit·s 

Please see attached map showing location of various deposits (Attach­
ment 1). 

A. Deposits Reported Under Superfund 

A Superfund report was filed in June of 1982. A copy of this report 
is attached, listing four deposits. When this report was filed, we 
were not clear as to what KOOl ·sludge was. We have since learned 
that it is sludge resulting from the aerobic stabilization of wood 
preservative waste waters. As mentioned 1n section II, no such 
sludge was ever created at the Wilmington plant. 

l. 

2. 

Superfund Area I, Covered Sludqe Ditch 

This area was described in section II above. Creosote sludges 
from early plant operations were buried when this ditch was 
filled. 

Suoerfund Area II, Trash Dump Area 

This area is a general waste landfill used by the plant for many 
.years. It consists almost exclusively of wood waste, dirt, and 
metal waste. Small amounts of creosote cleanup material were 
deposited here from time to time. It was listed under Superfund 
because of the suspected presence of creosote material. 

3. Superfund Area III, Dike Area 

Uld, hard and solid creosote residuals similar to road tar were 
used to seal some of the earthfilled dike near the south slip. 

4. Superfund Area IV, Trash Fill Area 

Part of the north slip was filled with trash a number of years 
ago. This mill waste consisted of mainly wood waste and metal 
bands. Some creosote sludge was deposited on the top of part of 
this area. 
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B. Operating Area Deposits 

1. Track Area 

The track area in front of the cylinder was inspected in 1982 by 
your office and Mr. Ray Church. Two soil samplings were made 
which showed residuals to a depth of 18" about 10 feet in front. 
of the cylinder and to 6" deep about 200 feet out in front of 
the cylinder. 

2. Treating Areas 

The soil areas around both oil treating room buildings have 
treating chemical residuals. Soil around the working ·tanks is 
noticeably contaminated with oil to about two feet deep. The 
soil area around the waste water-oil recovered tank system is 
noticeably discolored to about a one-foot aepth. 

3. Large Storage Tank Containment Area 

4. 

5. 

The soil in this area contains creosote residuals to about a 
foot in depth. 

Treated Product Storace Areas 

Relatively large areas on both Port District and city property 
have a small aegree of creosote residuals in the soil as 
evidenced by some discoloration. These are areas where the 
treated poles were stored prior to shipment. 

CCA.Storage Tank Area 

Soil around the CCA storage tanks is discolored and has some CCA 
chemical content. 

6. Storace Tank Sludges 

Varying amounts of sludge is present in the bottom of the 
various treating tanks. 

V. Proposed General Approach to Cleanup of Chemical Residuals 

A. Landfarming of Contaminated Soils 
. 

We propose to utilize the landfarming method to reduce the oil 
preservative residuals in non-ha~~rdous contaminated soils. This 
landfarming approach has already ~een recognized by the North 
Carolina Solid and Hazardous Waste Management Branch for other wood 
preserving plant locations. We propose to conauct the landfarming 
on treated pole storage areas at the Wilmington plant where there 
are already low levels of preservative residuals in the soil •. 
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Monitoring wells have been in place at the Wilmington site s1nce 
1981. The effect on groundwater from years of plant operation is 
therefore known. Preservative chemicals. have been detected at low 
levels in some of the groundwater samples. A summary of groundwater 

. data is attachea (Attachment 2}. Our groundwater consultant, Law 
Engineering, is convinced that this groundwater discharges to the 
Cape Fear River. Further,·there are no groundwater uses that would 
be impacted. A copy of Law Engineering's findings is also attached 
(Attachment 3). The Cape Fear River has been tested upstream and 
·downstream at the plant. Treating chemicals were not detected 
indicating no impact by the site lAttachment 4). The surface 
drainage at the NPDES discharge to ditch drainage to Greenfield 
Creek has been monitored and reported for several years. This data 
is on file at your department, a summary memo is. attached 
(Attachment 5) • 

we realize that some of our contaminated soils contain traces of 
pentachlorophenol (PCP). For this reason, an acceptable residual 
concentration for PCP needs to be established. The University of 
Florida, Gainesville has established 0.475 ppm as such a 
concentration. We have attached their study used to develop this 
proposed standard (Attachment 6}. We propose to use 0.475 ppm PCP 
as an acceptable residual level for soil requiring landfarming, and 
to consider landfarmed soil having less than this concentration to 
be acceptable (with respect to PCP}. We have also attached 
information submitted to EPA by Mississippi State University 
.illustrating the breakdown of PCP in the soil (Attachment 7) • 

We propose to 1 andfarm the contaminated soi lds from the following 
areas: 

1. Track area. 
2. Treating areas. 
3. Tre~ted product storage areas. 

I 

These areas have been contaminated with treating chemical residues 
from working solutions and/or treated product drippage. These 
deposits occurred slowly over many, many years and tended to 
"weather" as they were deposited. We are convinced that these 
contaminated soils are not classified as hazardous waste under RCRA 
definitions. We are, therefore, not proposing to landfarm RCRA 
hazardous material. 

It is our understanding that standards for creosote residuals in 

G
andfarmed soil have not been established as yet. As this is \ 
omewhat a site specific question, we propose to discuss this with) 
he Agency after the six-month testing program is completed. We 

have been in contact with Dr. Gary McGinnis of Mississippi State 
University regarding possible standards. We will be submitting 
information that he has developed separately. 



~-

• 

• 

·-

Page 5 

Disposition of Other Contaminated Material 

Following is an outline of our planned disposition of other contami­
nated material present on· the site. 

1. Superfund Area I, Filled Ditch 

2. 

3. 

We are currently doing further sampling of this area. We will~ 
aiscuss proposea disposition with the owner, the State Port ~ 
District, prior to finalizing our aisposition plans. 

Superfund Area II, Trash Dump Area 

We propose to leave this area as it is since there is very 
little creosote material here and it is dispersed in 'large 
amounts of wood waste. 

Superfund Area III, Dike Area 

We propose to remove the large chunks of creosote contaminated 
soil; and landfarm in a treated pole storage area. 

4. Superfund Area IV, Trashfill Area 

we propose to remove the creosote sludge piled on top of the 
area ana send to a permitted hazardous waste landfill. 

Plant Ooerating Areas 

1. Track Area 

We propose to remove the visually contaminated soil and to 
landfarm in a treated pole storage area. After removal of the 
contaminated soil, we would till the underlying soil in place, 
soil moisture conditions permitting, to obtain the maximum 
breakdown of any remaining chemicals. We would not follow the 
full landfarm procedure, but would fertilize, till and retill 
one to three times. 

2. Oil Treating Areas 

we propose to handle as described in Section 1 above. 

3. Large Storage Tank Containment Area 

The visually contaminated soil will be removed and sent to a 
hazardous waste landfill. If dry enough, we will till the 
underlying soil as outlined in section 1 above. 



• 

. 
~·- 10. j 

~· 

• 

·--. 

4. 

5. 

Page 6 

Treated Product Storace Area 

Those treated pole storage areas not •Jsed for landfarming of 
heavily contaminated soil would be tilled in place as outlined 
in section l for the unaerlying soil. 

CCA Storage Tank Area 

~We propose to remove soil containing CCA salts, as determined by 
the EPA EP toxicity tests. Some soil has been removed and w.ill 
be sent to a permitted hazardous waste landfill. Further tests · 
will be made to determine if more soil needs to be removed. If . 
~e elect to encapsulate some contaminated soil, we will submit a) 
separate proposal. 

6. Storage Tank Sludges 

The CCA sludge has already been removed and sent to a hazardous 
waste 1 andfi 11 • 

We are in the process of removing the sludges from the bottom of 
the various oil tanks. These sludges are being burned in one of 
our pulp mill waste wood boilers (the State of Georgia has 
approved) to recover heat value. Any sludge that cannot be 
burned will be sent to a permitted hazardous waste landfill • 
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VI. Proposed Landfarming Procedure 

1. The landfarming will be done in either the Area LF1 or Area LF2, or 
both, if needed, outlined on the plant layout diagram (Attachment 
e). These areas are already lightly contaminated with treating 
chemical residues from many years use as treated pole stor~ge. 

2. The designated landfarm areas will be bermed and ditched to prevent 
rain runoff or runon. 

3. Three to six suction vacuum lysimeters will be installed at one, 
two, and three foot depths to monitor soil water quality. The 
proposed lysimeter cluster locations are indicated on the landfarm 
layout diagram (Attachment 9). These lysimeter clusters will be 
protected by barricades to prevent damage by tilling equipment. We 
will install two monitoring wells immediately downgradient of the 
landfarm areas. We propose to utilize the existing upgradient 
well. A proposal showing well design and location will be submitted 
shortly. We are convinced that these samples will demonstrate that 
the wood treating chemicals are breaking down, not leaching into the 
groundwater. 

4. Contaminated soil from the areas outlined in Section VA above; the 
treating cylinder track area and treating area; will be spread in a 
maximum two inch layer over the landfarm area. This will be at a 
maximum additional rate of 20% of the underlying soil when tilled to 
a depth of ten to twelve inches. From previous analysis these soils 
contain less than 5% creosote. 

5. Nutrients will be added at an application rate of 200 lbs. per acre .~~~ 
as commercial fertilizer (10/10/10 or 10/5/5). v 

6. The initial application of contaminated soil and fertilizer will be 
thoroughly tilled into the underlyipg soil to a depth of ten to 
twelve inches. 

7. The soil will be tilled weekly, weather permitting, to promote 
biological and photochemical breakdown of treating chemical 
residuals. 

8. Sampling and Testing Schedules 

Extraction and analytical procedures are outlined in Attachment 10. 

a. Lysimeters will be sampled for soil water just prior to applica­
tion of contaminated soil t .the 1 andfarm areas, and every two 
months thereafter. Soil wat~~ will be analyzed for total phenol 
content using the Standard Methods Test 222 Method and for PCP 
and the creosote compounds using the gas chromatograph method 
(G/C), EPA SW8040 through 8100. 

b. Soil will· be sampled immediately after the initial tilling is 
completed. It will be resampled after one, two, four, and six 
months. Soil samples will be sampled at the points indicated on 
the landfarm diagram (Attachment 8}. Samples will be obtained 
at 0-3 11

, 9-12 11
, and 21-24" depths. The soil samples from each 

of the two landfarm areas will be composited for equal depths 
&-- .. _.,_,,....:,. 
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c. All samples will be analyzed for total extractable phenol. The 
initial samples and the four and six-month samples will be· 
analyzed by G/C for other organics • 

9. After the six month sample analyses results are available, all 
results will. be reviewed with the North Carolina agency. 

VII. Outline of Tilling Procedure 

All lightly contaminated treated product storage areas and the soil 
unaerlying .areas not utilized for landfarming where heavily contaminated 
soil is removea will be tilled to encourage breakdown of any residual. 
treating chemicals that might be present. Some of the areas where soil 
is removed may be too wet to till due to soil moisture conditi~ns. 

1. The overlying soil will be removed for landfarming; or for offsite 
disposal in the case of the soil around the creosote storage tanks. 
No soil will be removed from the treated pole storage areas. 

2. Immediately after soil removal, fertilizer will be added at the rate 
of 200 lbs. per acre and the underlying soil will be tilled, soil 
moisture content permitting. 

3. Tilling will be repeated weekly for the first 12 to 16 weeks, 
weather permitting, and will be done once per month until the six 
months. 

4. After six months of tilling, soil samples will be obtained at 
0-3", 9-12", and 21-24" depths. 

5. Soil samples will be composited by depth for each major area and 
analyzed for organ~cs by G/C. 

6. Analytical results will be reviewed with the agency. 

K 
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ATTACHMENT 10 

METHODS OF ANALYSIS 

Phenol - EPA SW846, 261 or Standard Method for Water and Wastes, Method 222 

0 & G - Standard Method for Water and Wastes, 209A 

Organic -Test Methods for Evaluating Solid Waste, _SW846, 8040-8100 

CCA - Standard Methods for Water and Wastes, 3078 (Cu) 
104A (As) 
308C (Cu) 
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1. 

2. 

Facility Information 

Southern Hood Piedmont 
P:O. Box 450 Greenfield Street 
Wilmington, NC 28401 

·New Hanover County 
EPA IDU NCD058517467 

Facility Contact 

Henry 0. Phillips, Jr., Plant Manager 

• Ref. 7 

3. Survey Participants 

Henry 0. Phillips, Jr., Plant Manager 
Raymond L. Church, Jr., District Sanitarian 

4. Dates of·Inspection 

November 19,.1981 
November 25, 1981 

5. Applicable Regulations 

40 CFR Parts 262 and 265, .FR May 19, 1980 and Amendments 

6. Purpose of Survey 

7. 

RCRA Interim Status Inspection including review of.records and site survey • 
Regulatory r~quirments covered included those contained in 40 CFR Part 262 
Generator Standards and 40 CFR Part 265 under General Facility ·Standards, 
tanks, ·containers and storage. facilities. 

Facility Description 

The Southern Wood Piedmont - Wilmington Plant is located at the foot of 
Greenfield Street on the bank of the Cape Fear River. The facility is located 
on a fifty two (52) acre tract of land. Seyenteen (17) of those acres being 
leased from the State of North Carolina Ports Authority and the remaining 
thirty-five (35) acres is leased from the City of l-lilm.ington. 

The Southern l~ood Piedmont Company is a wood preservi~g company, supplying 
pressure-treated crossties, ·switch ties, utility poles, lumber, floorblock, 
cross arms and specialty items. The preservatives used are coal tar creosote 
(U051), pentachlorophenol (P090) in diesel oil (penta) and ·chroma ted copper 
~Fsen±c (D007 and D004) (CCA). The facility notified as having a listed 
process waste ·(KOO~, bottom sediment sludges from the treatment of wastewaters 
from wood preserving~processes that use creosote and/or pentachlorophenol. 

The facility operates separate processing production lines, one being the CCA 
and the other creosote/penta treatment. -· 
The CCA .line consists of treatment vessel, diked tank farm with appurtanances 
and a diked drip area outside and including the treatment vessel. Almost all 
drippings and spillages within this a:~a are coll~cted by sump and pumped 
back into the tank farm. Partially f~lled drums of ·Sorbent contaminated ~th 



'" 

~~ 

, 
" • CCA are located in this processing area but no shipments of this waste material 

have been made to date. There was evidence of CCA spillage outside the containment 
area contaminating the soil. ----

The creosote-penta line consist of treatment vessel without drip pad, diked tank 
fa·rm and appartanances, a 54,000 gallon tank with baffels fOr oil-water separation 
and a Wemco oil-water separator. The sludge from the 54,000 gallon tank bottom is 
pumped approximately every five years and is approximately 45,000 pounds. The 
waste water from this process is batch dumped at a rate of 4,000 - 5,000 gallon/day 
to the City of Wilmington Waste Water Treatment Plant under waste water treatment 
permit number 2652. Samples are obtained and analyzed by the POTW prior to the 
batch dumpings. 

The Part A listed a 40,000 gallon surface impoundment. Upon questioning Mr. Phillips 
it was learned that 40,000 gallons is the approximate volume maintained in the 54,000 
gallon tank. He was informed that his Part A should be amended to reflect a 54,000 
gallon tank:ln lieu of a 40,000 gallon suface impoundment. Mr. Phillips was also 
informed that he should delist as a Transporter since he does not transport waste. 

8. Documentation of Site Deficiencies 

• 

• 

The Sountern Wood Piedmont Company was deficient in the areas sited below: 

1. Failure to inspect the facility for malfunctions and deterioration, operator 
errors and discharges to the environment. (265.15) · 

·2·. · Failure to include the job title for each position at the facility related to 
hazardous waste management, and the name of the employee filling each job • 
(265 .16 (d) (1)) 

3, Failure to maintain and operate the facility to minimize the possibility of 
unplanned sudden release of hazardous waste. (Evidence of environmental 
contamination around processing area.) (265.31) · 

4. Failure to make arrangements with local authorities to familiarize them 
with type of waste handled at this facility. (265.37 (~)) 

5. Failure to include in the contingency ~lan·actions the facility personnel 
must take to comply with 265.51 and 265.56 in response to fires, explosions, 
or unplanned sudden or non-sudden release of hazardous waste constituents to 
air, soil, or surface watet::-at the facility. (265.52 (a)) 

6. Failure to include in the contingency plan a list of all emergency equipment 
at the facility. (265.52 .(e)) 

7. Failure to submit copies of the contingency plan to the proper local authorities. 
(26S.53) 

8. Failure to include Emergency Procedures in the contingency plan. (265.56) 

9. A signed copy of the manifest must be returned from the disposal facility to 
the generator. Such manifest must be retained by the generator. (262.40 (a)) 

10. Clo.sure time should be included in the closure plan (265.113) 

11. The partially filled containers containing contami~ated sorbent should be 
covered except when necessary to add or remove waste. (265.173) 

12. Two feet of freeborad or a containment structure, etc. must be maintained as 
required under section (265.192 (c)) regulating uncovered tanks·containing 
hazardous waste. (265.192 (c)) 
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DIVISION OF HEALTH SERVICES 
P.O. Box 2091 
Raleigh, N.C. 27602-2091 

August 10, 1984 

Mr. Walton Jones 
EPA 3012 R~gional Project Officer 
Air and Hazardous Materials Division 
345 Courtland Street, ~.E. 
Atlanta, Georgia 30365 

RE: Preliminary Assessment Reports/ 
Transmittal Letter 

Dear Mr. Jones: 

Sub111itL..~c1 under thi::: rn"'..7 e:::= a:rt:: t:he Preliminary Assess­
ment :t~eports for the followi~g ERRIS List Sites in North 
C:arcl:i.na: 

North State Chemicals. Inc. 
3301 Spring Garden Street 
Greensboro, N. C. 27407 

NCD991278839 
Guilford.County 

The location noted here is where the facility began 

Ref.8 

operations sometime in 1978 as a processor and reclaimer of 
industrial chemical wastes. The company had problems with 
the property owner and moved to another location. The State 
forced a cleanup of the second location when the company went 
out of business in 1983. Both sites are "clean" and are not 
CERCLA hazardous waste disposal sites. 

Based on the review of available information we recommend 
that no further action is required at this site. It is there­
fore requested that North State Chemicals be placed on the in­
active ERRIS List. 

Rohm & Haas, Inc. 
Cedar Creek Road 
Fayetteville, N. C. 28302 

NCD039047485 
Cumberland C~unty 

This listing is an ERRIS List Duplication and therefore 
request that it be removed from ERRIS~ The correct site identi­
fication is: Rohm & Haas Co. - Corodel Plant NCD990714479, 
Cedar Creek.Rd, Fayetteville. The correct listing is already on 
the ERRIS List and a PA is being completed for the site. The 
RCRA ID number is also NCD990714479. .\_ 

---------------------------Jo-m-es_S_H_u-~,-.-Jr-~---------------------------------------------S-or_o_h_T_M_o_rro_w ____ M_D __ M_P_H ____ ~ 
STATE 0F NOIHH Ct.POLINA !)fPAPT.V.E:'·H o: i-'IJ.•.•:.r-; >'E50URCES ···--· _' . ~ 
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Mr. Walton ..... mes 
August 13, 1984 
Page 5 

Note, past disposal activities of Westinghouse may lead 
to other disposal locations, off-site. 

Southern Wood Piedmont Company 
Greenfield Street 
Wilmington, N. C. 28401 

NCD058517467 
New Hanover County 

This site was ·the location of a wood treating facility 
from 1933 to 1983. They used, spilled and disposed on-site 
creosote residues, pentachlorophenol residues as well as CCA 
mixtures. The company is trying to address some of the areas 
of concern under their closure' \vith RCRA. The other areas will 
not be cleaned-up. The major CERCLA area reported is where 
creosote sludges and residues were disposed in a lagoon and 
later buried. The site is on the edge of the Cape Fear River 
and G-W is reported to be only 18" below the surface. Sign­
ificant creosote contamination was visible during a site visit 
on 7-23-84. (Soil & Water) 

Based on the review of availablP :.~1£ormation, we rPcc:=n.::iu.l 
a medium priority for site insp.:-1;'Cion at this site:. Therefore 
:i.t i_s raq"O.l.:steu 'Chat Southern w=od .?i~dmcT'I.t .c~ID:.in on the active 
E~J\:.:; Lf~~ u:: a hez~rdcus ~\"3Ste ._1:._r.~c.:.~1_ a-iL.~ .. 
Note: Site referred to EPA for FIT-evaluation and SI. 

Southern Wood Piedmont Company 
SR 4FZ139 
Gulf, N. C. 27256 

NCD053488557 
Chatham County 

This site was reported by the company under a CERCLA 103(c) 
notification for disposal of creosote, PCP and CCA wood treating 
residues and sludges on site. The site was recommended for a 
medium priority for site inspection and referred to EPA for FIT 
evaluation. It was later learned that a FIT SI had been done in 
1983. (Attached) 

Based on the review of available information and the FIT SI a 
low priority for follow-up is recommended. This is based prim­
arily on the conclusion that the FIT SI detected no off-site im­
pact from past disposals. Howeveri it is requested that this 
site remain on the active ERRIS List. 

Note: The company is reportedly planning to do additional 
site clean-up in the future . 
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Mr. Walton Joe1es 
August 13,· 1984 
Page 6 

Please find attached the site summary sheet for the 
above sites. 

If you have any questions or comments regarding the 
contents of this report, please call me. 

FEM:jj 

Sincerely, 

~___£ ('~ .?J~~ 
Frank E. Moore, Geologist 
Solid & Hazardous Haste Management Branch 
Environmental Health Section 
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• PRELIMINARY ASSESSMENTS SUBMITTED TO EPA 

Date August 13, 1984 

EPA ID NUMBER SITE ~"'AME DISPOSITION 
PRIORITY-INSPECTION NO FURTHE 

~UGH 1-lEDIUM LOW ACTION 

NCD991278839 N. State Chemicals, Inc. X 

NCD039047485 Rohm & Ha~s, Inc. (Duplicc: tion) X 

-
NCD990715625 Hoover Universal, Inc. X 

. 
NCD980839757 Indian Grave Gap Drum Di posa X 

NCD000831065 Photo Chem Systeos, Inc. X 

·~ 
:_ -1 

IUC~991277807 v7oolfolk Chemical l7ks. X 

DuPont/Brevard (Duplicc: tio'") jNCD980557920 .. I X 

INcD003152329 I I I'""""'"\ 

DuPont v ~-!o ~- ~ j I 
I I I 

NCD080894645 Chloride Automotive Batt. 
7/Pl'·. x· 

NCD003195963 Hestinghouse X · . . 
HCD058517467 Southern viood Piedmont X . ct}r 
NCD053488557 Southern Wood Piedmont X tc 

I 
i 
1 

. 

-
.. 

. 

• 
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NCD0585··17467 NEi'i H'ANOV'ER 
· . SOUTHERN- -wOOD P-IEDMONT CO#· 
.:~:PO · .. a ox·· 450 .:'GREENfIELD ST- · · .... 

. WILMINGYON . . ... ,. . .. NC 2 84 01 

.. .... - .... 0 ••• . . 

C8COOfiOINAT£S LATTTUCE 

I 
LONGmJCE 

-31!. .1.2 .11..5 .• .n. ..Q~:L !i:L ~.5. . .Q. 
lCI:l!IIECTlONSTOSlTEt~&Not--.,--, 

: 

Map attached - . 
. ~·-

Ill. RESPONSIBLE PARTIES 

01 OWNEnt•---

,sSESSMENT 
:ON AND ASSES~MENT 

12 STREET, ROUTE NO~ OR SPECIFIC LOCATION QENTifiER 

MSTATEr~llPCODE r6COUNTY r71cecc COOE 01! 

. l\Te>w H::~nnvo'Y' 0611 07 
., 

. -

Citv of Wilmington - N.C. Ports 
,J 02 STREET,--.. . ...._., ... ~ 

Autho ity 
DlC."TY r" STATE I 05 ZIP CODE I o5 TELEPMONE Nut.~c~~~ I Wilmington " nc 28401 I l 
07 OPEMiOA ,,._ __ ..,,_,_..._ I oe STF.EET ,_ ... ___ ,. .. .._, 

~nnthP'Y'n Wood Piedmort Comoanv P. 0. Box 5447 
CiCITY II 0 STATE11 1 ZIP CODE I;~ ~;~e;~~e~6 0 I Soartanburg sc 29304 
\3 oYP!OOF 0WNE~S1'41PfCMc•-• 

Ol A. PRIVATE Cl B. F~E.O:W.: - Cl C. SiAiE DC.COUmY 0 E. MUNICIPAL 
IA,.....C1~1 

0 :=.uTHE.C\: Cl G. UNKNOWN ,:...cr,, 
• • 0"'""'-'-'"'f.AATOF\ NC'T'.F,.,;.t.TION 0"' FU..~tCI>oc.oAI..., I 

I 
.i A. RCRA 3001 ~ ... TE :":ECFTV'"C: I • I 

wo-<n. on TE..,_ 

•
I .. ,. CHARAC'tE.niZA TIOH oF POTENTIAL riAZ:..Ro 

~N SITE INSPECTION BY fC/o- 01--.1 .. 
Cl A. E?A 0 B. EPA CONTRACrOR i:J C. Si.C.TE av:s O.&.TE 71?:#81..1 Cl 0. OTHER CONTRAC1'0R 

Cl NO OO()Otn. 04Y Y£.,1.11 Cl E. LOCAL. HEALTH OFACIAL Cl F. OTHER: . 1~1 

CONTR.IoCTOA N.C.MECSl: 

C2 SJIC: So.l':1JStc:.o--• I ClYf.ARS OF OPEP.ATION 

0 A..AC7iVE O:e.IN.C.C":"'VE Cl C. UNKNOWN 1933 I 1983 Cl UNKNOWN . 8£Cnrww•,_.G •EJ.II t,..,;:>NG '\'( &R 

Ci4 DESC'IIPTlCN OF SUBST AHC£5 POSSIBLY PRESENT, KNOWN, OR AU.EGEO 

Creosote, pentachlorophenol (PCP) , and CCA vlOOd preserving residues. Severa 
disposal areas on site, with spills, leaks and drippings in production areas 
(52 ac. trac.t) 

C:> t:U.C;:.IPnCN Of PO'l"E.NT\AI.. h~O lO ENVIFIONioiEHT ANOIOFI POPUU.llON 

Surface and G-W contamination known as well as several acres of soil con-
tamination. Part of the area is being addressed under RCRA - Most will not 
be. This site is adjacent to Cape Fear River. /.~ i?.-,...~L- T· ...-;r r;;.;~ )' '·---r r. . ~ .. - ...., __ . 

V. PRIORITY J.SSESSMENT 

Q\ P"IOR.lTY fOR \NSi'ECnOHtc>ece..._..•'"P""•--....,•CAM•M. ..._.. •• ~..., 2 • .,..., • .-f.,..,_....,....,..,..,.~ ·0.1.&19~C~~A., .,.,,,......,. (.,...81" • .,.....,_.a, 
I 

Cl A. HIGH til B. MEOIUM 0 C. LOW Cl C. NONE , .. __ _.,} ·-- , .. .....ct .................. , ,,..~ ... ~ ........ c .......... .,....., .......... '-'-'~ .. 
VI. INFORM.\ TION AVAIL.ABLE FROM 

Cl t;:;No.lCT 02 OF t•r-,o-.-•-1 03 TELEP~E Nu .. eE 

William Paige Engr. S& HH Mgt. Br., N. c. ~;ngl 733-21 
Pf.FI:S~N F.~PO'<SISI...E FOFI..SSESSMEHT O!>AGU.CY I 06 OFIC..I.hiLA TIOit I 07 TE\.f:i"HONE t<U ... &EFI oec.o.n 

I' Vl. Stricl:l.and llifP S&HW Mgt. Br. 1919 733-217 'l '2Ll f au o. ... WCJ~oo~fa. o•• "£"" 

• .FOI\Iol2070.\2(7·8\l 



.rt. )J\ o;,OTE.N11AL h~AnUuu~ lfl;..~ • c..;:), 
·~ EP i""'\. PRELIMINARY ASSESSMENT I . PART2-WASTEINFORMAT10H 

I 01 SlA"n lc:: SlTE.HUW5U 

NCD0585J7467 

i1. W AS7E STATES, OUANIDIES. AND CHARACTERISTICS . 
11 C-'L.SlAlU .c-.t_. _ _, 

C O. O~ER ---:-:------­
~~ 

11.. W.t.STETYPE 

,_.., __ , -... __ _ 
TONS------

CUBCYAAOS Unknown 

HO. Of" CI'IUMS 

C.lTt~Y I SU!.ST ,O.NCJ: NAI.I! 

Sl.\J I Sl.UOGE 

Cl.W I O~Y.WASTE , .. _ 

Cl WA.SoE C:H.UV.CTEI\~ .c-.. --

~ A. TOXIC 0::E. SOU18L!' 
C B. COR,.OSIV£ 1: F. ~FECTIOUS 
Q C. "I.OIOACT:V! [J G. fL.U,IYAB\.£ 
Zl D. '£!'\SISTtNT C K. ICHil.ABLE 

SCL I SOl. VENTS I I I . 
PS:) I PESi1CICES 

CCC I OTHER Oi'IG~IC CHEMICALS ves 
INOF.G.a.NIC CHEMIC.&.LS 

ACIOS 

I ~.es I HEJ.vv MEi ;..1.5 I yes .. 
r1-,rorninm frotR CG:". 

IV. HAZARDOUS SUES7AHCES a----·-·..,c,u-.. , 
C2 SU8ST .AHCE HAM£ I c:1 CJ.S ~o~u~o~e£R 

I Creosote I .. · I 
~~---+I~P~e~n~t~a~c~h~l~o-r_o_o_h_e_n_o_l ______ -+i-~--7~86-5 I I 
~ ! -~---+~~~~-7---------------------+,----------~~------

UDC I PCP r Dl?nt..q) I 87-f~t.)-·5 OD LF 1 l 
.... I I I 
~~JiS----~~C-C~A-.-C-h_r_o_m_a_t_e_d ________ -+I---------+--O-D--LF--------------~,----------4-------

I Copper Arsenate I· · · I 
I I 
I I 
I I 

7 I I 
I I 

I I I 
I I I 
I I 

V. FEEOS'i'OCKS ts-.......-.-c.u-
C.lTECiOII\T I 0\ fl:.tCSTO<:K HAI.I[ I C2 CJ.S HU ... E~R CA.TEGOAT I 01 F"E!:DSTOCK NAME 02 C.l..! t."U"'-E! 

ros I I F:JS I 
FCS I I FCS I I 
FCS I I FCS I I 
FCS I I FOS I .. 

VLSOUF.CES OF INFORMATlON •CJ·---·•·•·•--'•'"•La--.,......, 

· · ..:RA Files I Site. Visit 7-23-84 

•~----------------------------------------------------



L IOEHTIF1C~ TlOH ., POTENTIAL HAZARDOUS WASTE SITE 
~ EPA PRELIMINARY ASSESSMENT 

'\."'# PART3• DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

•. !l H~V.ROOUS CONDJiiOHS AND lNClOEHTS • 

Ot X: A. G~OUS~WATER COh'TAMINAnoN 02 G OESERVED !DATE: ( -2 3-8 4 ) (5 POTEHTW. 

0:3 POPUI...A TION POTENTW..1. Y AFFECTED: 0.& NA.F\RA. TTVE DESCRIPTION 

G-W is contaminated.- oil sheen visable on water. Water table reported 18" 
, below surface - d~scharge to Cape Fear River and Greenfield Creek. 

Ot!i B.SUi'lFACEWAiERCONTAMINio.110N 
03 POPUI...A iiON POTENTIA.U. Y AFFECTED: ------=~-

02 0 OESERVEO IDA TE: -...L..::.=..."-~ 
0.& N,IJ;F\J.TJVE DESCRIPTION . .. ....... 

Observed oily sheen on water in several areas on site. 

Ot)Q(C. CONTAMINA.110N OF AIR 
Cl POPUI...AilONPOiEh'TI.t.U.Y AFrECTEO: ------

Votatiles coming ·off "tars" in large storage tanks 

Ot X:::KD. Fi?.E.~:..CSNE CONDmoNS 
C3 POI'UI...A ilON POiENTl.I..U. Y AFrECTED: ------

C~ Q OSSEr:VE!lCD.I.. TE: -----
0.& NA..t;AATJVE DESCF\JFTJON 

C POTEh"TIAl. 

In tank storage area - large tanks were cut ~~~~~ to cl~,n out the ~o~toms. 
Very high BTU & votatile . 

• 
r
1
· -o-,-:=;~t:..-D-,-R-ec-,· cos-r ... -c-i -

':J:l PO?UI...A ilON POiENTW.l. Y AFFECTED:·------

N!A 

Ot}C!F. CONTJ..MIN.I.TION OF SOl!.. 
03 AREA POTENi\AU. Y AFFECIE!): _..;:5....;0;......;a:::..;;C....;•_ ,.._, 

C2 Ci O:.sc:,:,.""E:; ,OATE.: -----
0~ NN=..c.ATIVE OES::RIFTlON 

C! POiE..,il.l..!.. 

Ci POTENnAl. 

Contamination is greater in tank storage and production areas-- Ie~s in· 
finfshed product storage areas - plus disposal sites. (see maps) 

Ot ::G. ORINKIN:i WATER CONTAMINio.TION 
C3 FOPUIJ. ilON FOiENTIAU. Y AFFEc:tEO: ------

None reported 

Ot D H. WCi'lKER EXPOSURE:1NJURY 

O:J WOi'IKEF.S POiENTlAU.Y AFFECoc.D: ------

None reported 

. ,, 0 I. PO?\JI..ATION EXPOSURE/INJURY 
.::3 POPUI..ATIONPOTENTllo.U.Y AFFECTEO: ------,. . 

• N/A . . 

c2 c oes;.=w-c..O 10.:. TE: -----
0.& N.:.RAA iiVE OES::F\JFTION 

C2 C OSSE..t;VEO(C..r..TE: -----
04 NA..t;AAi'IVE OESCFiiFTlON 

02 Q OE.SERVEO IOATE: -----
04 NAAAA TJVE OESCRJFTION 

Ci POidl'"iW. 

0 POiENTIJ-.1. 



TENTlAL HAZARDOUS W .ASTE SITE ,. L IOEHTIFIC.l.TION 

PREL1MINARY ASSESSMENT 
PART 3 • OESCRIPTJON OF HAZARDOUS CONDITIONS AND INCIDENTS 

· ~ih~s~~f)7 
II.. ..J.F\OOUS CONClTlONS lo.NO INCIDENTS .e­

M! ..r.; J. O.«JMuE TO F\.OAA 
~ ~iM DESCPJPnON 

C2 0 CESERVE!J lO.c.TE: 7-23-8 4 ) 

..,orne stress'ed vegatation in disposal areas. 

01 rJ I(. D~W.uE TO FAUNA 
0-' t-\.AAAAiM DESC;;JFT~ON --•'-'-•1 

1. Unknown 

01 Cil- COtlTAMINAiiON OF FOOD CHAIN 
04 tiAAAA ilVE DESCf\IPTlON 

Unknown 

··-

01J6<M. U~AEU: CONTIJNME."lT OFWI.STES 

~--· 03 PO?'\JU.ilON POI.:.Nn.&J.LY Af'FECTE!): _____ _ 

~ "0 CSSEJ'IV"'..O (O.c.TE: ------

C2 0 CSSERVED (O.I.iE: ------

0 2 Cl O~Env"'..O (OA TE: 7 - 2 3 - 8 4 
0-' N.IJIJ\.:. i"1'VE OES:RirTlON 

xm POicN'lU.L 

Disposal in land filled areas and a ditch area as well as in· productiQn areas 

I 

01 !: H. D.C.MJ.uEiO OFFS!i'E FRCPE.=\iY 
04 WJ=;R.C.'rl\'E '?~:!".:.~i:ON 

TTnknown 

C2 Cl CSSE.=iVE!l(OATE: ------

. 
----------------------------------------------------------·---·~--

• 

1(0. CONi';..MIN.J.'rlON OF SEWERS, SiORM DRAINS, WNT?s C2 ~ O:>SEMV'"'cll!C:..TE: ------l 0 PO•c."ffiAl.. 
~ iAARAilVE DE.S:R!PTlON -

Unknown - materials \<Jere discharged to sewer vlWTP 

01 uP. l:..l..Eu.C.UUN.C.l.J'THCF.IZEDDUMPING 
04 NAARA ilVE DESCRIPTlON 

Unknown 

02 0 CSSERVE'J (D.C.TE: -----

OS O:S:::Rll'iiON OF J.J-N Ci'HE?. KNOWN, POTE."'TVJ.. OR Al..!...EuEO H.J.Z.).J;OS 

UL iCTAL PCPUU..TlON POTENT\AU.'Y AFFECTED: 

IV. COMMEN'i'S 

· 0 PO'iEN'i'W.. 

Although RCRA is trying to address this site many areas of concern will remai 
untouched. 

v SOt.:RCES OF INFORMJ..TION tC..•- ..... - ..... ,_,, ... _, __ ._,.._,._, 

- 1-

Site visit 7~23-84 

• 

1CRA ·Files 
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PRELIMINARY ASSESSMENTS SUBMITTED TO EPA 

Date August 13, 1984 

. 
EPA ID NUMBER SITE NAME DISPOSITION 

PRIORITY-INSPECTION NO FURTHER 
!HIGH NEDIUM LOW ACTION 

NCD991278839 N. State Chemicals, Inc. X 
' 
: 

NCD039047485 Rohm & Ha?S, Inc. (Duplicc: tion) X 

NCD990715625 Hoover Universal, Inc. X 
. 

NCD980839757 Indian.Grave Gap Drum Di posa X 
. 

NCD000831065 Photo Chem Systems, Inc. .X 

iNC~991277807 v7o.ol~olk Chemical . Hks. X 

tJCD980557920 .. DuPont/Brevard (Duplicc: tion) 
J 

X 

jNCD003152329 
.I I t!o en DuPont v I I I I 

;~ .. 
. 

~'·· NCD080894645 Chloride Automotive Batt x: 

NCD003195963 1-\festinghouse X · . . 
NCD0585.17467 Southern v7ood Piedmont X . 

W"" NCD053488557 Southern Wood Piedmont X tc .. 

. 
. 

. 

. 
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o0,..~"'-r',., u,,,. ~oous WASTE f'·'.,.E I. IDENTIFICATION 

~ ,' : .... · r·~ ,· r:~; .. .. · . lSSESSMENTi 
·~~:NC·D058S':t 7 46 7 NEW H'ANOVER£ :· .~ : . .• : ::"··· . ... doN AND ASSESSMENT 

,_ .• SOUTHERN ··-WOOD P·l ElJMONT···C 0 tt·· ···-· · ·-· · ;--------------------
·. $•P.o~:.Bi:J"x•:.-4so~:-·'GREENF-:1ELD ST-·-··--- .• . ..... ... :....l ;rn;rn-~;c-;:;;::;-;;~~:;r,-;::;:::"";";~:;:;<;:;:M.Ci..-------WrtM"J:"NG.,fbf-.( ...... -~---- .. '.. NC 2 8 4 01 ··-~:~2 STRW. ROIJTEHO~ ORSPECIFICLOCATIONIDE.HllFIEF\ 

t: 

LONGITUDE 

JJ.~.l. .5..~ ~5. . .0. 

, ....... 

02 STREET 1-..... • ...._., • ..,_...., 

N.C. Ports Aut 

sc 29304 

0 C.STATE DD.COUN'TY 0 E. MUNICIPAL· 

,s;;;;y, OG.UNKNOWN 

ON FD..If;_fC/>o«-'.,..._,1 

£§ B. UNCONiROl.l.ED WASTE SITEtC£11CI..< IOl cl OJ..TE RECEJVEO: ' ' D C:: NONE 
t.<>-<T>< on .,.~"" 

... 
7 r 2) RLJ 

'-'O'<T>< DA TEAA 

(C/1- ..,_,_, 

0 A. CPA··.· 0 B. EPACONTRAC70R XJ C. STATE 
0 E.LOCALHEALTHOFAM 0 F.OTHER: 

0 o: OTHER CONTRACTOR . t.s--rt 

0 A. AC7JVE 0:: B.INI.CTIVE 0 C. UNKNOWN 0 UNKNOWN 

OC DESCRIPOON OF SUBSTANCES POSSIBLY PRESENT, KNOWN, OR AU..EG£0 

Creosote, pentachlorophenol (PCP), and CCA wood preserving"residues. Several 
disposal areas on site, with spills, leaks and drippings in production areas. 
(52 ac. trac.t) 
t!SCn~PnCH OF PO~ t1AZ./o.RO TO ENVIRONMENT AND/OR POPULATION 

Surface and G-W contamination .known as well as several acres of soil con­
tamination. Part of the area is being addressed under RCRA - Most will not 
be. This site is adjacent ·to Cape Fear River . .,c(;.:fi~~-:"L _"6 £/r. c;;.;..:~- >::£. 

OC.LOW 0 D. NONE , .. _ ... _._.......,, 
,,.~a.c.a..,. ... .-.c......... ... .,......, ........... ~ 



3tEPA 
';)QTENTIAL HAZARDOUS WASTE st-r·· L 10ENliFICS..IIUN 

PREliMINARY ASSESSMENT , I Dl SiATE IC:Z SlTf.H~O\-

PART2-WASTEJNFORMATJON Nr- lnnt;Rc;1 7ll f\7 
. 

~TES, OUJ..NTJliES. ANOCHARA.CTBUSTICS 

~- ,yc; ~ ........ _, ozw~:.=::,·~~ ... OlW~i'E'-""""'"''EFiiS11::S oe-. .. _ __, . 
IX E. SOlUBLE 

. 
~ LHICX.YVOU.'fU • J.,.SQU:) . ~L$U1RPI"'' - .. MA.TOXIO 

-~~EI\. FlHE: 
F.lJ:)Uit) 'rONS C 8. CORFiOSIV'E Q F.~NFECno~ C J. EXI'LCSN£ 

oot C G.CUS i C. P..r..OtOI.CTIVE [j C. f'LI,J.IJ,U,BI.£ 0 1<..1\E.&.CTM: 
CU81CYAAOS Ilnkna~m 0. PEP'ISISTEHT 0 K. CHIT A8L.E CL~PA.TI8l.[ 

:::l D.O'TliEI\ 
OM.HOT~ 

a--rr HO.Oftli".UMS . 
jWJ.STETYPE 
.A""Tt~ .... SU£ST~Hel; H.r..ME 01 CII.OSS 1-MO\Jh'T 102 UNn'OF U~L""'"'" 031 . .:. 

"" 
.si.u c:t tlt'lGF 

v~ro ~"""1'>.,..~1 ,., .... ~.: ... ..:1.: __ , ~--

r LW oit..Y. t•~·- : snn ()()(\ lrr<> 1 1 ,.,..., ... F> ~ t irna t: P n f' iH +:,.. ~ ~ ~ ~ n t v ? c:; ; :; 

SCL SOLVEI'tTS 
, ... 

ff'SD t't.:> OCIOE.S 

I CCC OTHER 1"\Rr:..• "''~ CHE,._.tf"'J.t «:. -·-· ·- ves 
M-10I:>t":.LIUII"' CHEMI 

JI<C:> ACIDS 

I SA.S BA.SES 

MES HEA Vv MET .:.I..S Ye~ ~h,...nm-; ,,.,., 4"- .. :.' ,..,., ti -Jt.~l.'7l>annrl· :sUBSTANCES ~~~·,.,_.,_D'wc.u-..,., 

~. c ·-· 02 :SUBST:. 

.~T.TT ,.,.,...,.,...~,..,rP 

~~\{ c·reosote 
Pentachlorophenol . 

r£~ PCP ("Qenta) 

ps CCA Chrornated 
Copp Arsenat-e 

II . 
II 
l 

II 
II 

' . 
F'EED::>IU!,;Y.S ts-~-- ·• · 
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POTENTIAL HAZARDOUS WASTE SITE 
. PRELIMINARY ASSESSMENT 

PART 3 ·DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

]:; A.GROUS:>WA.TERCONTAMINATlOH 

~ POPUIJ,. TION POTENTVJ .. l. Y AFFECTED: -----

02 0 DesERVED IDA TE: -J.---!=-L~......!.-
0-' NARRAllVE OESCRIPnOH 

L IDENTIFJCJ.. TIOH 

POTEtmAL 

G-W is contaminated.- oil sheen visable on water. ·Water table reported 18" 
below surface - discharge to Cape Fear River and·Greenfield Creek. 

01 }b B. SURF.I.CE W A. TER CONT AM INA TlOH 
~ POPUL.J.. iiON POTENTI.t.LL Y AFFECTED: -----=--. ...~-

02 0 DESERVED !D.I. TE: -....J-....=.."'-..::;_: 
o.c NAAR.I. TIVE DESCRIPTION 

Observed oily sheen on water in several areas on site. 

"tars" in ·large storage tanks 

01 F:REIE:XPLCSNE CONDITlONS 
03 PO?tJUTION POTENllAll. Y AFFECTED: ------

02 0 OSSERVED COATE:-----
0~ NAARATIVE DESCRIPllON 

0 JJ..!..EGED 

C POTEh'Tl"'l. 

In tank-storage area -.large tank~ were cut n~~H to clc~n out the pottoms. 
high BTU & votatil~. 

----- - ··-·------------·-------
. 01 0 1:.. DIRECi CO,., 'TACT • 

PO?U!..A.TION POTENTlJJl. Y AFFECTED: -----

NIA 

F. CONTAMINATlON OF SOIL 
03 AREA POTENT1Al1. Y AFFEC'iED: _...::5;.....Q~a~C.....;•~ 

fil-l 

02 0 OBSEn .. D ;:lATE: -----·1 
O( NAAAAilVE DESCRIFTlON 

02 0 OSSERVEDIOATE: -..1-..!::::-J...::.:.::::..:!. 
0-< NAAAATlVE DESCRIPnON 

0 POTE/'.71A1. 

D POTENTlAL 

Contamination is greater in tank storage and production areas·- less in· 
finfshed product storage areas - plus disposal sites. (see maps) 

01 D G. DRINKING WATER CONTAMINA.TlON 
03 POPUV..TION POIENTIALL Y AFFECTED: -----

None reported 

C2 C OBSERV""c!> !O~TE: -----
0~ NAAAA T1VE DESCRIPTION 

0 POTEh'TlAL 

i--0-1-Cl~H.-\'>_'_O_R-~-EXP-;_O_S_U_R_EJ_:jN.J_U_R_Y---------:0:-:2-:C::-·-::O-::BS-::ER~VE~D-:ID:-A:-:T-::E-: ::::::::::_--. -. -::O~P~O~T~E:-NT~lA-\.--~Q~~-~-r-G_E_D __ 

03 WONKERSPOTENTIAU.YAFFECic.O: ----- O.C NAAAAT1VEDESCRIPT10N 

None reported 

Q I. PO PULA 'nON EXPOSURE/INJURY . 
.J:l POPU!J,.llON POTENTIALLY AFFECTED: -----

N/A 

02 D OF.SERVEDID.t.TE: -----
0-' NA.RAA TlVE DESCRIPTION 

I 
I 



TENTlAL HAZABDOUS WASTE SITE ( 
. PRELIMINARY ASSESSMENT · . 

PART 3. OESCRIPTIOH OF HAZARDOUS CONDITIOHS AHO IHCIDEHTS 

~ J. ::>~-MAGE iO FLOAA 02 0 OCSERVED lD.C..TE: 7-2 3-8 q 
~nvE DESCRIPTiON 

l~ome stressed vegatation in disposal areas. 

XJ K. DAM.-.GE TO FAUN.I. 
t.;AAAAiiVE DESCF\!PnON ,_....._.,_,_,, 

J ·Unknown 

01 0 L COtm.MJNATION OF FOOD CHAIN 

10-' ~RJ.. TIVE OE~F\IPilON 

.Unknown 

......... 

01~. UNSTABLE CONT}JNME.'IT OF WASTES 
~...,..< .... ........,..........,, 

02 0 OBSERVED (O.t.TE.: -----

. ~ 

C2 0 OBSERVED (O.C..iE: -----

xm roiEimAL. 

POTENTlJJ.. 

Xll POit:.NnJ,L 

.0 ALU:GCD 

. 00 PO?\JU.iiON POrutniJ.J.Y AFFECTED: O.t HARAAilVE DES::RIFilON 

J Disposal in ·land filied areas and a ditch area as well as in· productiqn areas 

01 0 N. O.C..MAGETOOFFSiiEFROPEP.iY 
04 WJ'\RJ.. m-: oc.s:::~..:::-r:o!'-1 

02 0 OBSERVE!) (DATE.:----- D POre.'i\JJ.. 

. 
~~----------------------~----------------------------------·----CON'i.:.MtNI..ilON OF SEWERS; STORM DRAINS, wwrF:. 02 0 OBSERVED (0/..TE: ___ .:..-_) _ 0 POTE.~ 

..____.,.,...,....,.:TNE O~PTION 

Uriknown - materia;Ls· \'lere discharged to sewer vlWTP 

01 t:: P. IL!.EG.C..UUNI.\J"TliOnlZED DUMPING 
O.C tw\AATIYE OESCRIFTlON 

Unknown 

02 0 OSSEMVED (DATE:-----

05 D~Rt?nON OF /o.H'f OiHER KNOWN, POiENllAL. OR AL.!..EGED HAZAADS 

• 0 POTEN"ilJJ.. 

Although RCRA is trying to address this site ma~Y. areas of concern will remail 
untouched. 

SOURCES OF IHFORMJ.. TIOH tC3• .-...... - ..... ·- IUH ..... .._ '"""? ... ··-· 

·. '-§ite visit 7-.23-8~ 
._,; f}CRA ·Files 
.. 

IILU_A_f_O-~u--:o-7-~-,-2-17-.~-,-,------------------------------------~-------------------------------------------
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SfATE OF NJR1H CAROLINA 'DEPAR'IMENT OF HUMAN RESOURCES 

DEPARTMENT OF HEALTII SERVICES 

In Re: ) 
SOOlliERN WOOD PIECM)NT CCMP ANY ) 
NCIX>58517467 ) 

EA.CKGROuND 

. . 
All1INISTRATIVE aiDER 

ON mNSENT 

From about 1964 to 1983, Southern \olood Piednx>nt Company (Southern Wood), 

a subsidiary of IIT Rayonier, Inc.·, a Delaware corporation, owned and operated 

a plant in Wilmington, North Carolina, which engaged in the business of "WWOd 

preserving. 1he preservatives used were creosote coal tar, pentac~orophenol 

(PCP) in diesel oil and copper, chromate and arsenate (known as CCA). As part 

of that operation, residues were deposited in several locations on the plant 

site. The areas, identified in Southern Wood 1 s February 13, 198~·, 

correspondence 'to Mr. William Paige, Environmental Engineer,· are sl.lilinBri.zed in . . 

Attachnent I and shown in the map in Attachnent II. 

In order to resolve a dispute regarding the applicability of the Resource 

Conservation and Recovery Act (RCRA.) and the Solid Waste Management Act and 

. rules (N.C.G.S. 130-A, Article 9 and 10 N8AC 10 F), and to avoid costly 

. protracted litigation, Southern Wood and the State do hereby enter into ~s 

.Administrat~:ve Order on Consent (Consent Order). 

The purpose of this Order is to address soil and grotmd water 

contrunination and to provide clean-up/remedial actions which will minimize the 

site's impact on the_environment and public health in a manner which is 

consistent with the State and Federal· hazardous "-'aste laws and rules. 

Ref.9 
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public health and environment, Southern Wood Piedmont and the State, by and 

through their authorized representatives, do enter into the following Consent 

Order and agree: 

1. That Southern Wood is a Delaware corporation, which rents a plant 

site in N::>rth Carolina at Wilmington owned by the city of Wilmington 

and the Port Auth:>rity of the State. 

2. 'lhat, to protect the public ~lth and envirornoont, the Solid and 

Hazardous Waste Management Branch, Environmental Health Section, 

P=partment of Human Resources of the State of lbrth Carolina (State) 

is empowered to implement ~nd seek compliance with the standards for 

generation, trBnsportation, treatment, storage and disposal of waste 

pursuant to the· Solid Waste Management Act, N.C.G.S. Chapter 130-A 

(Act), and the rules_ promulgat~ thereunder at 40 CFR 260-271, 

codified at 10 NCAC 10 F (rules). ·The State has been authorized to 
. . 

implement the State program in lieu of the Federal hazardous waste 

program unde.r the Resource Conservation and Recovery Act. (RCRA) • 

William L. Meyer, Head of the Branch, has been delegated those 

responsibilities. 

3. This Consent Order shall apply and be bind~ upon Southern Wood, 

its successors and assigns and upon all persons or firms acting ·under 

or for them. Southern Wood shall provide a copy of this Consent. 

Order to each contractor or other person performing any work under 

this Order and shall condition each contract or agreenent for such 

work upon these Consent Order terms. 

4. That nothing in this Consent Order shall be construed as limiting the 
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5. That nothing herein shall be construed to affect any rights,· claims 

or defenses as may exist between Southern Wood and any other person 

or entity. 

6. That the State shall suspend the Compliance Order and Notice of 

Penalty, dated September. 7, 1984, if compliance with this Consent 

Order is achieved as set forth herein. If compliance with this Order 

is not achieved, the September 7, 1984, Order and penalty shall 

become effective immediately upon written not~ce. 

7. That Southern W~ shall continue with the ongoing· remedial action 

being implemented in the operating areas as set forth in the remedial 

action plan submitted to the State on July 31, 1984, as modified by 

the terms of this Order. This action currently consists of land 

treabnent to reduce the o~l preservative_ r.esidua.ls in contaminated 

soil to an acceptable residual level. The land treatment shall be 

conducted on ·treated pole .:;torage areas where there are presently low 

levels of preservative residi.lals in the soil. 

The cont:Bmi..'"lated areas described below shall be addressed in the 

following manner: 

a. Superfrmd Area I 

Excavate this area and landfarm the discolored soil in one of the 

treated ·pole storage areas. 

b. Track Area 

Remove the visually, heavily contaminated soil and land farm in a 

treated pole storage area . 

c . Oil Treating Areas 

Remove the visually, heavily contaminated soil and landfarin in a 

treated pole storage area. 
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d. ;Large Storage Tank Containment .A:r.ea 

Remove the visually, heavily co_ntaminated soil and landfarm in a 

treated pole storage area. 

e. Treated Product Storage Area 

The treated pole storage areas not used for landfarming of heavily 

contaminated soil shall be tilled in place." 

f. CCA Storage Tank Area 

Soil testing 0.5PPM arsenic or greater on the basis of the EP 

toxicity test for arsenic will be excavated from the site, but not 

from a depth in excess of five feet. Soil testing greater than 5.0 

PPM arsenic will be sent offsite to a permitted land disposal 

facility, while soil which. contains between 5. 00 PPM and 0. 5PPM 

arsenic will be mixed with Pc:>rtland cement in a ratio which does not 

allow arsenic to extract above O.SPFM as detennined by the EP 

toxicity test. The treated material will then be buried on site. 

g. Storage Tank Sludges 

Remove the CCA sludge for disp<;>sal in a ~dous waste landfill. 

Remove the sludges from the bottom of the varioUs oil tanks for 

disposal or energy recovery in a State approved landfill, 

incinerator, or boiler that has no outstanding Class I RCRA 

violations, or a landfill or combustion process out of the State 
' 

which ·is approved by the environmental agency of the state concemed. 

h. The laridfa.rm.ing will be done in an area identified as LFl or LF2, or 

both, if needed, as outlined on the plant layout diagram (Attachment 

II). 

i. The designated land farm areas will be benned and ditcted to prevent 

rain runoff or runon. 
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j . Lysimeters will be installed at depths sufficient to monitor soil 

water quality. These lysi.meters shall be protected to prevent damage 

by- tilling equiprrent. ~ee down gradient m::mi~oring wells and one 

upgradient monitoring well shall be installed to monitor groundwater 

quality. Groundwater IIDnitori.ng devices shall be in accordance with 

the staridards established. by the Division of Environmental 

Management, Deparbnent of Natural Resotn;'Ces. 

k. Cont:.am:ina.ted soil from the areas identified earlier shall be spread 

not to exceed a max:imum two-inch layer over the landfann area. Land 

treatment shall be limited to the upper six inches . 

1. The application of a coomercial fertilizer shall be determined based 

upon soil analysis. 

m. The soil will be tilled weekly, weather permitting, to promote 

. biological and photochemical breakdown of .treating· chemical residuals. 

n. Tillage· and aeration of th~:7· land treatment areas shall continue until . 

residual concentrations are deteDn:ined" not to ~ve a significant 

impact on the public health and the environment as detennined by the 

State . 

8. That Southern Wood shall acihere to the following sampling and testing 

schedule: 

a. Lysimeters will be SamPled prior to application of contaminated 

soil to the landfann areas, and ·every two nxmths thereafter. 

b. Soil will be sampled immediately after the initial tilling is 

ccxnpleted. Samples will be obtained at· 0-3", 9-12", and 21-24" 

depths. The soil sampling will be in accordance with sw 846. 

c. All samples (soil, water) will be analyzed for PCP and the major 

constituents of creosote. 

d. 1he sample results shall be submitted to this agency within 7 

, ............ ~..r:,_ ___ ........... , ... ,....:,... 
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9. All sampling and analysis shall be in accordance with EPA 

Publication, SW-846, . "Test Methods for Evaluati.r:g Solid Waste11 as 

revised. 

10. That the landfarming operation will continue tmtil a concentration of 

residual PCP and major constituents of creosote is reached which will 

protect public health and the environment. At this time it is not 

known what these concentrations are or how long it will take to reach 

them, but it is possible that up to two years may be required to 

stabilize the waste taken from Superfund ·Area I. lbthing in this 

order shall be interpreted to preclude Southern Wood from exercising 

its right to challenge any State determination as to safe residual 

concentrations. if the company does not agree with such detenni.nati,on. 

11. . It is recognized that grotmdwater flow under the site is towards the 
., 

Cape Fear River and that any contaminants .reaching the groundwater .. 
from the site should eventually reach· the river. Accordingly, 

Southern Wood will ~onitor the 6J.pe Fear River UJ?stream and 

downstream from the site to see if any water quality standard which 

could be affected by residues at the site is causing a violation of 

state water quality standards. Such m:mitori.ng shall be done at 

least twice per year during the time the land treatment operation to 

which this Order is :in process. Further action to protect surface 

water quality standards or groundwater may be required by the 

Department of Human Resources or the Department of Natural Resources 

·and Commmity Devlopment pursuant to Chapter 143, Articles 21, 21A, 

and Chapter 87, Article 7 of the l'brth Carolina General Statutes and 

15 "NCAC 2C, 2E, and 2L depending on the results of such monitoring, 

and the parties eipressly reserve their respective rights with 

respect to such further action. 
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12. That Soutnern Wood shall arrange with the· owners of the 

property, City of Wilmington and the State Port Autrcrity, to 

provide the notice in the.deed that the land has been used for 

hazardous waste as.re~ired by 40 CFR 265.120 codified at 10 

NCAC 10 F .0033. 

13. Th·at Southern Wood shall complete the clean-up remedial steps 

authorized in the Consent Order and the Plan in paragraph 7(f) 

& (g) by November l, 1985, and shall also commence land 

treatment of contaminated soil from areas a, b, c, d, and e as 

described in paragraph 7 by November 1, 1985. 

14. The scope of the State's overview shall consist of the 

following: 

a. The option to inspect the work performed and to collect and 

perform analysis of waste and soil samples upon any phase 

completion. 

b. A comprehensive site inspection and record review after June 

1, 1985 to determine compliance with the approved plan and 

other terms of· the order. 

~: The Branch shall designate Mr. William P~ige, Environmental 

Engineer, as the primary contact for technical matters 

concerning the implementation of the plan. Mr. Jerry Rhodes, 

Environmental Chemist, will be available upon Mr. Paige's 

absence. Other Branch resources may be used for review and 

inspection as determined by Mr. Paige· or Hr. Rtodes .. 

16. Southern Wood will designate one person as the primary contact 

for technical matters concerning implementation of the plan. 

- 7 -
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IN' WI1NESS ~F, the parties have executed this .Agreement, on this 

the 20th day of ---=-M=a:-~y:..__ _____ , 1985, by their duly authorized 

representatives .. 
~ 0 ... •• 

By: 

By: 

Solid and Hazardous Waste Management 
Branch, Eeyironmental Health Section 
Division of Health Services 
Department of Human Resources of the 
State of North Carolina 

:JJ:±Jer?lLY 
Southern Wood Pi~nt Company 

Vice Ch~ef Operator 
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Attachment I 

DEPOSITS REroRTED UNDER SUPOOUND 

1. Superftmd Area I, Covered Sludge Ditch . 
.An area described as a covered ditch containing creosote sludges from 
early plant operations. 1he location is on property leased fron the 
State 1 s Port Autrority. 

2. Superfund Area II. Trash Dump Area . 
.An area described as a general waste landfill used by the plant for many 
years. It is believed to consist almost exclusively of wood waste, dirt, 
and metal waste. Small amotmts of creosote cleanup material may also 

· have been deposited here. · 

3. Superfund Area III, Dike Area . 
.An area containing old, hard and solid creosote residuals similar to road 
tar were disposed of in an area near the south slip. 

4. Superfund Area IV, Trash Fill Area 
Located in the north slip, this area was filled with mill waste 
consisting of mainly wood waste and metal bands. Some creosote sludge 
was deposited on the top .of part of t~s area . 

OPERA~ .AREA DEPOSITS 
1. Track Area 

2. 

3. 

4. 

5. 

6. 

,., f'\1, I. A 

.An area located in front of a treatment cylinder. Residual samples 
collected by Southern Wood suggest contamination to a depth of 
approximately six (6) i?ches. 

Oil Treating Areas 
The soil areas ~round both oil treating room buildings contairi treating 
chemical residuals. Soil arotmd the working t:an.kS is noticeably. . 
cont:Bm:inated with oil to a. depth of approximately two feet. The soil 
area around the waste water-oil recovered tank system is noticeably 
discolored to about a one foot depth. 

~e Storage Tank Containment Area 
soil in this area contains creosote residi.Jals to a depth of 

approximately one foot. 

Treated Product Storage Areas . 
Relatively large areas on both State Port Authority property and City. of 
Wilmington property contain creosote residuals in the soil as evidenced 
by some discoloration. These are areas where the treated poles were 
stored· prior to shipment. 

CCA Storage Tank Area· 
Soil around the CCA storage tanks is discolored due to CCA residuals. 

Stor~e Tank Slu~es 
Va~ aiiX)tmts o sludge is present in the bottom of the various 
treating t~s. 
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North Carolina Department of Human Resources 
Division of Health Services 

P .0. Box 2091 • Raleigh, North Carolina 27602-2091 

James G. Martin, Governor 
Phillip J. Kirk, Jr., Secretary 

Ronald H. Levine, M.D., M.P.H. 

Roger H. Watts 
Vice President and General CotmSel 
ITT Rayonier, Inc. · 
1177 Summer Street 
Stamford, cr 06904 

May 22, 1985 

State Health Director 
919/733·3446 

Re: Southern Wood Piedzront: N:0058517467 
Administrative Order. on Consent 

Dear Hr. Watts: 

On May 20, 1985, Mr. Meyer, Branch Head, signed the Consent Order which 
was executed earlier by Southern Wood Piedzront. Your re-draft of paragraph 13 
wa.S · acceptable to him. . 

As we discussed, Southern Wood will need to withdraw, in writing, their · 
request for an administrative hearing. Partha lbwell, of the hearing office, 
was notified orally of that request on May 20, 1985. · 

Also, Southern Woo9 will need to designate one person as the primary 
contact, referred to in paragraph 16, for ensuring compliance with the Order. 
Pursuant to our discussions, Mike Pruett will be that contact tmtil further 
notice. 

We look forward to working with you to address conditions at this site. 
If I can be of assistance, particularly 'with the recordation issue, please let 
me know. 

PM/bb/2721 
Enclosure 

cc: William Paige 1/ 
Ibug lblyfi.eld. 
Gary Babb 
Cllris Ibke 

s~P\rely, 

ltll;.;.:i:;;.., cuL~ UD~ 
Prentiss .Anne Allen, Branch Attorney 
Solid & Hazardous Waste Mgt. Branch 
Environmental Health Section 

An Equal Opponunity I AffirTMtive Action Employer 
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STATE OF NJRTii CAROLlliA DEPAR'IMENT OF HUMAN RESOURCES 

DEP.AR1MENI' OF HEALTH SERVICES 

In Re: ) 
SOOIHERN WCX)D PIFLMJNT CXMPANY ) 
NCD058517467 ) 

BACKGROUND 

ALMINIS'IRATIVE CRDER 
ON ~SENT 

From about 1964 to 1983, Southern Wood Piedm:>nt Company (Southern Wood), 

a subsidiary of IIT Rayonier, Inc. , a Delaware corporation, owned and operated 

a plant in Wilmington, North Carolina, which engaged in the business of v.uod 

preserving. '!he preservatives used were creosote coal tar, pentachlorophenol 

(PCP) in diesel oil and copper, chromate and arsenate (known as CCA) • As part 

of that operation, residues were deposited in several locations on the plant 

site. The areas, identified in Southern Wood's February 13, 1983, 

correspondence to Mr. William Paige, Thviro~ta.l Engineer, are sUliiilar'i.zed in 

Attachnent I and soown in the map in Attachnent II. 

'·· .... 
J 

In order to resolve a dispute regarding the applicability of the Resource 

Conservation and Recovery Act (RCRA) and the Solid Waste Management Act and 

rules (N.C.G.S. 130-A, Article 9 and 10 N:AC 10 F), and to avoid costly 

protracted litigation, Southern Wood and the State do hereby enter into this 

Administrative Order on Consent (Consent Order). 

The purpose of this Order is to address soil and ground water 

contamination and to provide clean-up/remedial actions which will minimize the 

site's impact on the environment and public health in a manner which is 

consistent with the State and Federal hazardous waste laws and rules. 
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Therefore, in order to further the public interest and to protect the 

public health and enviroi'II:Diimt, South=rn Wood Piedmont and th= State, by and 

~ough their authorized representatives, do enter into the following Consent 

Order and agree: 

1. Tilat Southern Wood is a Delaware corporation, 'Which rents a plant 

site in N:>rth Carolina at Wilmington owned by the city of Wilmington 

and the Port Authority of the State. 

2. '!hat, to protect the public health and environment, the Solid and 

Hazardous Waste Management Branch, Enviroilll6ltal Health Section, 

Iepart:rrent of Human Resources of the State of N:>rth Carolina (State) 

is empowered to implement and seek compliance with the standards for 

generation, transportation, treatment, storage and disposal of waste 

pursuant to the Solid Waste Management Act, N.C.G.S. Chapter 130-A 

(Act), and the rules prcm.Jlgated thereunder at 40 ~ 260-271, 

codified at 10 NCAC 10 F (rules) • The State has 'been ° autoori.zed to . 

implement the State program in lieu of the Federal hazardous Waste 

program under the Resource Conservation and Recovery Act (RCRA) • 

William L. Meyer, Head of the Branch, has been delegated those 

responsibilities. 

3. This Consent Order shall apply and be bind~ upon Soutrem Wood, 

its successors and assigns and 
0 

upon all persons or firms acting under 

or for them. Soutrem Wood shall provide a copy of this Consent 

Order to each contractor or other person performing any work tmder 

this Order and shall condition each contract or agreenent for such 

work upon these Consent Order terms • 

4. That nothing in this Consent Order shall be construed as limiting the 

State from performing its duty to protect the public health and the 

environment of the State as required by law. 



• · 5. That nothing herein shall be construed to affect any rights, claims 
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or defenses as may exist between South:rn Wood and any other person 

or entity. 

6. That the State shall suspend the Compliance Order and Notice of 

Penalty, dated September 7, 1984, if compliance witp this Consent 

Order is achieved as set forth herein. If compliance with this Order 

is not achieved, the September 7, 1984, Order and penalt:j shall 

become effective imnediately upon written notice. 

7. That Southern Wood shall continue with the ongoing remedial action 

being implemented in t}le operating areas as set forth in the remedial 

action plan submitted to the State on July 31, 1984, as modified by 

the terms of this Order. 'Ibis action currently consis.ts of land 

treatment to reduce the oil preservative residuals in contaminated 

soil to an acceptable residual level. The land treapnent shall be 

conducted on treated pole storage ·areas where there are presently low 

levels of preservative residuals in the soil. 

'lhe contaminated areas described below shall be addressed in the 

following manner: 

a. Superfund krea I 

Excavate this area and landfarm the discolored soil in one of the 

treated pole storage areas. 

b. Track Area 

Rem:>ve the visually, heavily contaminated soil and landfarm in a 

treated pole storage area • 

c. Oil Treating .Areas 

Rem::>ve the visually, heavily contaminated soil and landfarm in a 

treated pole storage area. 

"') 
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d. large Storage Tank Containment Area 

Remove the visually, heavily contaminated soil and landfarm in a 

treated pole storage area. 

e. Treated Product Storage Area 

~ The treated pole storage areas not used for landfarming of heavily 

contami.nated soil shall be tilled in place. 

f. cr:.A. Storage Tank krea 

Soil testing O.SPlM arsenic or greater on the basis of the EP 

toxicity test for arsenic will be excavated from the site, but not 

from a depth in excess of five feet. Soil testing greater than 5.0 

PPM arsenic will be sent offsite to a permitted land disposal 

facility, Y.hlle soil which contains between .5.00 PPM and 0.5PPM 

arsenic will be mixed with Portland cement in a ratio which does not 

• allow arsenic to extract above 0.5PR1 as determined by the EP 

toxicity test. The treated material will then be b~ed on site. 

• 

g. Storage Tank Sludges 

Remove too CCA sludge for disposal in a hazardous waste landfill. 

Remove the sludges from the bottom of the various oil tanks for 

disposal or energy recovery in a State approved landfill, 

incinerator, or boiler that has no outstanding Class I RCRA 

violations, or a landfill or combustion process out of the State 

which is approved by the environmental agency of the state concerned. 

h. The landfarming will be done in·an area identified as LFl or LF2, or 

both, if needed, as outlined on the plant layout diagram (Attachment 

II) . 

i. The designated landfarm areas will be bermed and ditched to prevent 

rain runoff or runon. 
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j. Lysimeters will be installed at depths su£ficient to. m:mitor soil 

water quality. These lysimeters shall be protected to prevent damage 

by till:i.ng equipment. 'Ihree down gradient monitoring wells and one 

upgra.dient monitorirg well shall be installed to monitor groundwater 

quality. Grot.mdwater monitoring devices shall be in accordance with 

the standards established by the Division of Environmental 

Management, Department of Natural Resources. 

k. Contaminated soil ·from tm areas identified earlier shall be spread 

not to exceed a maximum two-inch layer over the landfa.rm area. Land 

treatment shall be limited to the upper six inch:s ·• 

1. 'Ihe application of a ~rcial fertilizer shall be detennined based 

upon soil anaiysis. 

m. 'The soil will be tilled weekly, weather permitting, to pranote 

biological and photochemical breakdown of treat:i.ng chemical residuals. 

n. Tillage and aeration of the land treatment areas shall continue until 

residual concentrations are determined not to have. a significant 

impact on tre public health and the erNironment as determined by t:re. 

State. 

8. That Southern \vood shall adhere to the following sampling and testing 

schedule: 

a. Lysimeters will be sampled prior to application of contaminated 

soil to the landfa.rm areas, and every t:wt;> months thereafter. 

b. Soil will be sampled immediately after. the initial tilling is 

ccmpleted. Samples will be obtained at 0-3", 9-12", and 21-24" 

depths. The soil sampl:i.ng will be in accordance with SW 846 • 

c. All SBII!Ples (soil, water) will be analyzed for PCP and the major 

COD..!?tituents of creosote. 

d. The sample results shall be submitted to this agency within 7 

days after analysiB. 
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9. All san:;pling and analysis shall be in accordance with EPA 

Publication, SW-846, ''Test Methods for Evaluati.r:g Solid Waste" as 

revised. 

10. 1hat the landfarming operation will continue until a concentration of 

residual PCP and major constituents of creosote is reached 'Which will 

protect public health and the environment. At this time it is not 

known what these concentrations are or bow long it will take to reach 

them, but it is pc)~sible that up to two years may be required to 

stabilize the waste taken from Superftmd Area I. Nothing in this 

order shall be interpreted to preclude Southern WoOd from exercising 

its right to challenge any State determination as to safe residual 

concentrations if the company does not agree with such determination. 

11. It is recognized that groundwater flow under the site is towards the 

· Cape Fear River and that any contaminants reaching the groundwater 

from the site should eventually reach the river. Accordingly, 

Southern Wood will monitor the Cape Fear River upstream and 

downstream from the site to see if srry water quality standard which 

could be affected by residues at the site is causing a violation of 

state water quality standards. Such m:mitoring shall be done at 

least twice per year during the time the land treatment operation to 

which this Order is in process. F\Irt:her action to protect surface 

water quality standards or groundwater may be required by the . 

Deparbnent of Human Resources or the Department of Natural Resources 

and Community Devlopment pursuant to Chapter 143, Articles 21, 21A, 

and <llapter 87, Article 7 of the North Carolina General Statutes and 

15 N:AC 2C; 2E, and 21 depending on the results of such monitoring, 

and the. parties expressly reserve their respective rights with 

respect to such further action. 
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12. That ~uthern Wood shall arrange with the owners of the 

property, City of Wilmington and the State Port ~thority, to 

provide the notice in the deed that the lan9 has been used for 

hazardous waste as required by 40 CFR 265.120 codified at 10 

NCAC 10 F .0033. 

13. That ~uthern Wood shall complete the clean-up remedial steps 

authorized in the Consent Order and the Plan in paragraph 7(f) 

& (g) by November l, 1985, and shall also commence land 

treatment of contaminated soil from areas a, b, c, d, and e as 

described in paragraph 7 by November 1, 1985. 

14. The scope of the State's overview shall consist of the 

following: 

a. The option to inspect the work performed and to collect and 

perform analysis of waste and soil samples upon any phase 

cqmpletion. 

b. A comprehensive site inspection and record review after June 

1, 1985 to determine compliance with the approved plan and 

other terms of the order. 

15. The Branch shall designate Mr. William Paige, Environmental 

Engineer, as the primary contact for technical matters 

concerning the implementation of the plan. Mr. Jerry Rhodes, 

Enviromental Chemist, will be available up:::m Mr. Paige's 

absence. Other Branch resources may be used for review and 

inspection as determined by Mr. Paige or Mr. Rhodes. 

16. ~uthern Wood will designate one person as the primary contact 

for technical matters concerning implementation of the plan • 

- 7-
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JN WTINESS m:EREDF, the parties have executed this Agr~t, on this 

20th day of_~M::::a.,.L.y ______ , 1985, by their duly authorized 

representatives. 

By: 

By: 

Solid and Hazardous Waste Management 
Branch, Enviroi'J!reiltal &alth Section 
Division of fualth Services 
Department of Hurnai1 Resources of the 
State of N::>rth Carolina 

~~i1JI. '!# 
William L. Meye~ 

Southern Wood Piedmont Company 

Chief Operator 



Attachment I 

• DEPOSITS REFORTED UNDER SUPERFUND 

• 

~··· .. 

1. Superfund krea I, Covered Sludge Ditch 
An area described as a covered ditch containing creosote sludges from 
early plant operations. 'lhe location is on property leased fron the 
State's Port Autoorlty. 

2. Superfund Area II. Trash lXmip Area 
An area described as a general waste landfill used by the plant for many 
years. . It is believed to consist alm::>st exclusively of wood waste, dirt, 
and metal waste. Smll amotmts of creosote cleanup material may also 
have been deposited here. 

3. Superfund krea III, Dike krea 
An area containing old, hard and solid creosote residuals similar to road 
tar were disposed of in an area near the south slip. 

4. Superfund krea IV, Trash Fill krea 
Located in the north slip, ·this area was filled with mill waste 
consisting of mainly wood waste and metal bands. Sane creosote sludge 
was deposited on ·the top of part of this area. · 

CFERATII\G NITA DEroSITS 
1. Track Area 

2. 

3. 

4. 

5. 

6. 

An area located in front of a treatment cylinder. Residual samples 
collected by Southern Wood suggest contamination to a depth of 
approximately six (6) inches. · 

Oil Treating Areas 
The soil areas aroun:l both oil treating room .buildings contain treating 
chemical resiquals. Soil around the "WOrking tanks is noticeably 
contaminated with oil to a depth of approx:imstely two feet. The soil 
area around the waste water-oil recovered tank system is noticeably 
·discolored to about a one foot depth. 

~e Storage Tank Q:mtainment Area 
soil in thiS area contains creosote residuals to a depth of 

approximately one fOot. 

Treated Product Storage Areas 
Relatively large areas on both State Port Authority property and City of 
Wilmington property contain creosote residuals in the soil as evidenced 
by some discoloration. These are areas where the treated poles were 
stored prior to shipment. 

CCA Storage Tank Area 
Soil around the CCA storage tanks is discolored due to CCA residuals. 

Stor~e Tank Sl~es. 
Va~ amountso sludge is present in the bottan of the various 
treating tanks. 

2044A 
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James G. Martin, Governor 
Phillip J. Kirk, Jr., Secretary 

t~r. Rick Shiver 
Division of Environmental 
Management 

7225 Wrightsville Avenue 
Wilmington, N.C. 28403 

Dear Rick: 

June 14, 1985 

Ronald H. Levine, M.D., M.P.H. 
State Health Director 

919/733-3446 

JUN 17 19B5 

WILMINGTON REGION"l QrHCt. 

OEM. 

Enclosed is a copy of the signed Administrative Order of Consent. 
I will keep you posted as new information develops. 

WP: lp 

Enclosure 

Sincerely, -
i liam Paige,~tal Engineer 

Solid & Hazardous Waste Management Branch 
Environmental Health Section 

An Equal Opportunity I Affirmative Action Employer 
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P. 0. Box 5447 
Spartanburg, S. C. 29304 

Phone 803/576-7660 

Ref. 10 

September 21, 1984 

Mr. William Paige 
Solid and Hazardous Waste 
Management Broad 
U. c. Department of Human Resources 

·Box 2091 
Raleigh, N.C. 27602 

Dear Mr. Paige: 

In response to your ·letter of September 7th on or Wilmington plant site 
landfarming the following is given to your comments: 

2. 

Comment: "Any additional ground water monitoring wells s:hall be 
installed in accordance with schematic enclosed" . 

SWP response: The proposal on installation of ground water 
monitoring wells from Law Engineering is attached. I have talked 
with Mr. Shiver on this subject and am copying him on the 
proposal. We will talk further after he has seen the attached. 
Please review the Law well design. If it does not meet your 
requirements in some respect, we will make adjustments in the 
design. · 

Comment: "The soil and water samples collected at the site shall 
be done in accordance with an approved sampling plan." 

SWP response: We believe that our letter of July 31 page 7 and 8 
on landfarming procedures, contains further additional details of 
8b. Samples. are taken with a clean post hole digger at the four 
locations in each of the two areas (total 24 (4x2x3)). The samples 
from each area at each level are placed in a clean bucket and 
composited into a representative sample for the two areas. The 
dirt inbetween the three depth levels is carefully set aside and 
not put into the sample. The frequency of sampling was: (1) before 
addition of contaminates to the soil (2) immediately after adding 
cont:-aminate to the soil and tilling. An attempt was made to sample 
weekly during the first month but due to rain and "Hurricane Diana" 
only one sample was taken. We will attempt to sample at two, four 
and six months after startup date. Weather sometimes interrupts 
exact schedules but as near as possible the above times of 
compliance will be done. 



. 
Wood. ~iec!mont Company 

. 

• 

• 

• 

Page 2 

Samples are placed into clean plastic ziplock type bags and 
labeled,· dated, location and depth of sample noted. The sample 
1 oca-ti ens are marked with \·tood sticks or pi pes to get the same 
location on each sampling. Sampling and analysis frequency will be 
according to our July 31 letter. 

3. Cor.~ment: "Submit data on analysis". 

SHP response: The first set of GC/HS data is attached. 

I have discussed \·ti th Dr. HcGi nni s your questions on phenol. Phenols 
vtere not run on the GC/t·1S as it was not requested as it is not a 1 arge 
percentage compound in creoso~e. A phenol will be run on the next sarnpl e for 
our information. An acid extraction procedure is required in the analysis 
protocal. The total phenol water extraction, our 1 aboratory is running, 
covers more than phenol, according to Dr. HcGinnis. The Standard Hethod test 
may pick up other phenol not necessarily from creosote. The toluene 
extraction data is i ncl uped. On both the toluene and phenol extractions \·te 
plan to run spiked samples to see if we can qualify % recovery and uhether the 
test are really indicative to what we are seeking. 

I \·toul d be interested to knm'l \'that references your taxi col ogi st wi 11 
revie\\' on the allowable levels of residuals. How will the study be 
approached? Will a risk-benefit issue be considered in his judgement . 

Sincerely, 
Southern Hood Piedmont 

.. r::~;J//-) 
'./P~, L, .... ,-~ .. , 

Charles A. Burdell 
Technical Service Director 

CAB/dr:l 

CC: E. F. Button 
E. L. Gibbs 
s. R. Crabbe 
D. f.1iller 
H. 0 • Phillips 
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·SAHPLE AREA 

SAHPLE I.D. 

Date Sampled 

..... ..,1. ·- ..... ·-- -

WIUIINGTON, NORTH CA.NA LAtmFARMING 

SWP WATER SAMPLES R EIVED 8/10/84 

INITIAL PREFARit RIVER AREA OFFICE AREA 

10 40 50 Limit of 
Detection 

6-27-84 7-17-84 7-17-84 

• . 
Limit of Recover ~ Recovery 

Quantitation Level 

-------------Component Cohcentfation in Water (micrograms ppm/gram--dry \'Ieight)-----

NAPHTHALENE --- --- --- 0.0033 0.023 0.100 83 

2-I~ETHYLNAPHTHALEUE --- --- --- 0.0089 0.029 0.039 92 

1 -METHYLIJAPHTHALENE --- --- --·· 0.0066 0.022 0.030 92 

BIPHENYL --- --- --- 0.0220 0.055 0.034 75 

ACEHAPHTHYLENE --- --- --- 0.0080 0~023 0.026 85 

ACENAPHTHENE * --- --- 0.0059 0.022 0.024 87 

DIBEUZOFURAN· --- --- --- 0.0077 0.026 0. 021 79 

FLUORENE --- --- --- 0.0054 0.016 0.024 76 

PHEJJAUTHRENE --- --- --- o. 01 00 0.029 0.024 89 
!• 

ANTHRACENE --- --- --- 0.0080 0.026 0.025 87 

CARBAZOLE --- --- --- o. 0190 0.061 0.038 31 

FLUORANT~ENE --- --- --- 0. 0031 0.030 . 0. 025 90 

PYRENE --- --- --- 0.0036 0.030 0.028 95 

CHRYSENE --- --- --- 0. 0130 0.045 o. 024. 91 

PEUTACHLOROPHENOL 0.97 0.00027 0.0023 0.00028 0.00092 0.0033 35 

--- !Jot detected 
* Detected but not quantitated · 
Note: Limits of detection and quantitiation are based on 500 ~1 sameles. • 

L.O.D. = 3 x "backgt·ound," L.O.Q. = 10 x "background," whe1·e 'background" is defined as 
instrument "no·ise" or Hater blank levels; Hlrichcver is greater. · 



DATE SAI·1PLED 

6-27-84 

7-10-84 

7-10-84 

8-10-84 

• 
* Dry Basis 

• 

ANALYSIS BY SOUTHERN WOOD PIEDI~otJT LABORATORY 
S. B. Watson, Analyst 

WILI4INGTON, NORTH CAROLINA LANDFARH PROJECT 

AREA DEPTH INCHES TOTAL PHENOL ppm TOLUENE EXTRACTIOIJ 
. * ~ Oil 

Total Landfarm Area 0-12" 0.56 0. 61 
before Soil addition 12-20" 0.33 2.04 . 20-26" 0.08 1.95 

Area I River Area 0-3" 4.67 o. 75 
Track Soil Added 9-12 11 0. 73 0.00 

21-24" 0.19 1.09 

Area I Office Area 0-3" 0.43 0. 71 
Treating Roon Soil 9-12" 0.20 0. 00 
Added 21-24 11 0.32 0.00 

Area I River Area 0-3" 2.47 l. 96 
9-12" 0.48 o. 51 

21-24" 0.55 0.£?7 

·r 

Ph 

7.29 
4.68 
5.37 

6. 70 
5.66 
6.16 

7.12 
7.00 
6.33 

7.12 
7.00 
6.33 



• 
SAHPLE AREA INITIAL PREFARH 

SAI1PLE I. D. A n c 

Depth Sampled 0-12" 12-1 0" 20-26" 

Date Sampled 6-V-84 

GG/I'·lS AN/\LY !>1!> U Y H~U 

. HIU.HIJGTON, UORn.OLitJA LANDFARJ.UNG 

SWP SOIL SAI·1PLES RECEIVED 8/10/84 

RIVER AREA OFFICE AREA 

D E F G H I 

0-3" 4-12" 21-24" 0-3 9-12" 21-24" 

7-17- 14 7-17-01 

• 
Limit of Limit of Recover % Recovery 

Detection Quantitation Level 

-------------------Component Concentration in Soil (micrograms ppm/gram--dry weight}---------------

~ i·\ 
;:,~ 
;·.il;"', . \····-~ 

HAPHTHALENE 

2-METHYLNAPHTHALENE 

1-METHYLNAPHTHALENE 

BIPHENYL 

ACEIJAPHTHYLENE 

ACENAPHTHENE 

D IOEtJZOFURAI~ 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

CARBAZOLE 

FLUORANTHENE 

PYREI~E 

CHHYSEI~E 

PEUTACUL.OROPHEIWL --

---
---
---
---
---
---
---
* 

* 
* 

---
16 

17 

1~ 
1.2 

--- --- * 
--- --- * 
--- --- * 
--- --- ---
--- --- * 
--- --- 53 

--- --- 15 

--- --- 56 

* --- 170 

* --- 100 

--- --- 9.6 

13.0 --- 350.0 

9. 9 --- 240.0 

13.0 --- 79.0 

0.60 0.13 63.0 

--- --- * * --- 1.5 

--- --- * * --- 1.6 

--- --- * * --- 1.4 

--- --- --- --- --- 3.8 

--- * --- --- --- 1.6 

--- --- 11.0 --- --- 1.5 

--- --- 7.3 --- --- l. 9 

* --- 20.0 --- --- 1.6 

17.0 --- 57.0 12 --- 1.8 

11.0 --- 41.0 14 --- 1.8 

--- --- * --- --- 2.8 

40.0 * 84.0 15 * 1.8 

18.0 * 49.0 13 * 1.0 

9.8 * 23.0 16 * 2.3 

6.4 0.50 2.3 0 •. 60 0.11 0.0009 

; ·x::·~;:if'~~-: Hot detected . 
!;t;:;.:!!~~V~~~tected but not quantitated • 

4.9 511 94.9 

5. 5 197 97.1 

4.8 150 96.7 

13.0 170 97.2 

5.2 128 97.1 

4.9 0 122 .97.9 

6.2 105 102.0 

5.4 122 98.7 

6.0 122 !• 107.0 

5.9 123 '1 07.0 

9.3 '193 1 oo.·o 
. 
6.0 127 107.0 

5.9 139 107.0 

7.7 120 119.0 

0.030 41 79.0 

· ;y:-ji!.fti,=t~~i~its of detection and quantitiation are based on 10g'samp1es.(dry \·Ieight). 
r. ·:\ .:~;· :!~~:~~.0. = 3 X 

11 background, 11 L.O.Q. = 10 X 
11 bacl<gt·ound, 11 Nhere 11 Dackground 11 is defined as instrument 11110iSe 11 or 

• • • .. .., - •. 1 •• -·--··-·· .:,.. ,.. ............. .c."'"" 



• 

• 

N. C. DEPARTME~T OF rtUMAN RESOURCES 

SOLID & HAZARDOUS WASTE MANAGE!1ENT BRAN:H 

In R~: 
SOUTHERN WOOD PIED!10NT COMPANY 
NCD058517467 

BACKGROUND 

) 
) 
) 
) 

ADt1ItUSTR~TIVE ORDER 
ON CONSENT 

From about 1964 to 1983, Southern Wood Piedmont Company (Southern Wood), 

a subsidiary of ITT Rayonier, In:::., a __________ corporation, owne:i and 

operated a plant in Wilmington, North Carolina, which engaged in the business 

of wood preserving. Tne preservatives-used were creosote coal tar, 

pentachlorophenol in diesel oil a_nd copper, chromate and arsena·te (known as 

c:A). As part of that operation, residues were deposited jn sever~l locations 

on the plant site. The areas, identified in Southern Woo:i's February 13, 1983 

correspondence to Mr. William are summarized in 

Attachment I and shown in the 

AGREEMENT 

In order to resolve a dispute regarding the applicability of the Resource 

Conservation and Recovery Act (RCRA) and the Solid Waste Management Act and 

rules (N.C.G.S. 130-A, Article 9 ~nd 10 NCAC !OF), and to avoid costly 

protracted litigation, Southern Wood and the State do hereby enter into this 

Administrative Order on Consent (Consent Order). 

The purpose of this Order is to address soil and groun:i water 

co~t~mination and. to provide clean-up/remedial actions which will minimize the 

site's impact on the envi~onment and public health in a manner which is 

=~~sistent with the State and Federal hazardous wast: laws ~nd rules. 
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Therefore, in order to further the public interest and to protect tha 

public health and environment, Southern Wood Pie3mont and the State, by and 

through their authorized representatives, do enter into the following Consent 

Ordar and agree: 

1. That Southern Wood Piedmont is a -----------------------------------

corporation, doing business in North Carolina at -----------------

2. That, to protect the public health and environment, the Solid and 

Hazardous Waste Management Branch, Environmental Health Section, Department of 

Human Resources of the State of North Carolina (State) is empowered to 

implement and seek compliance with the standards for generation, 

transportation, treatment, storage and disposal of waste pursuant to the Solid 

• Waste Management Act, N.C.G.S. Chapter 130-A (Act), and the rules promulgated 

thereunder at 40 CFR 260-271, codified at 10 NCAC lOF (rules)~ 0.~. 

Strickland, Head of the Branch, has been delegated those responsibilities. 

3. This Consent Order shall apply and be binding upon the officers, 

directors, agents, employees, contractors, successors and assigns of Southern 

Wood Piedmont and upon all persons or firms acting under or for them. 

s~uthern Wood Piedmont shall provide a copy of this Consent Order to each 

=~ntractor or other person performing any work undar this Order and shall 

condition each contract or agreement for such work upon these Consent Order 

terms. 

4. That nothing in this Consent Order shall be construed as limiting 

the State of North Carolina from performing its duty to protect the public 

• health and the environment of the State as required by law • 
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s. That nothing herein sha~l be construed to affect any rights, cla~ms 

or defenses as may exist between Southern Wood Pie~mont and any other person 

or entity. 

6. That the Stat~ will suspend the :ompli~nce Or~er a~d Notice of 

Penalty, dated September 7, 1984, if compliance with this Consent Or~er is 

achieved as set forth herein. If compliance with this Order is not achieved, 

the September 7, 1984, Order and penalty will become effective immediately 

upon written notice. 

7. That Southern Wood shall evaluate and determine the ~xtent if any 

that those sites identified as Superfund Areas I, II, III and IV have or may 

have on the environment and public health. The steps to be taken and a 

~ schedule for implementation should be described in a plan submitted to this 

agency for review. The plan should contain a milestone c~art.showing target 

dates for in~ividual phases of the project and a completion date of no later 

than June 1, 198~ The plan should be submitted by December 1, 1984. 

8. That Southern Wood shall continue with the ongoing remedial action 

being implemented in the operating areas. This action currently consists of·. 

land treatment to reduce the oil preservative residuals in contaminated soil 

to an acceptable residual level. The land treatment shall be conducted on 

tr~ated pole storage areas where there are presently low levels of 

preservative residuals in the soil. 

The contaminated areas described earlier shall be addressed in the manner 

described bela~: 

~ a. Superfund Area I 

Excavate this area and landfarm t~e ~iscolo~e~ soil in one of 

the treated pole storage areas. 
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b. Track Area 

Remove the visually, heavily contaminated soil and landfarm in a 

treated pole storage area. 

c. Oil Treating Areas 

Remove the visually, heavily cont13minated soil and lan:lfarm in a 

treated pole storage area. 

d. Large Storage Tank Containment Area 

.Remove the visually, heavily contaminated soil an:3. land farm in a 

treated pole storage area. 

e. Treated Product Storage Area 

The treated pole storage areas not used for. landfarming of 

~ heavily contaminated soil shall be tilled in pla~e. 
f. CCA Storage Tank Area 

Remove all soil containing CCA salts above 10 times (10 x) 

drinking water standards, as determined by the EPA EP toxicity 

tests, for disposal in a State approved hazardous waste landfill 

that has no outstanding Class I RCRA violations. 

g. Storage Tank Sludges 

Remove the CCA sludge for disposal in a hazardous waste landfill. 

Remove the sludges from the bottom of the various oil tanks for 

disposal or energy recovery in a State approved landfill, 

incinerator, or boiler that has no outstandin3 Class I RCRA 

violations.-~ 

~ That Southern Wood shall adhere to the follo~ing lan:3. treatment 

pr.,~edures: 
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a. The landfarming will be done in an area identifed as LFl or LF2, 

or both, if needed, as outlined on the plant layout diagram 

(Attachment II). 

b. The designated landfarm areas will be b~rme3 and ditched to 

prevent rain runoff or runon. 

c. Lysirneters will be installed at depths sufficient to monitor 

soil water quality. These lysimeters shall be protected to 

prevent damage by tilling equipment. Monitoring wells shall be 

installed to monitor groundwater quality. Groundwater 

monitoring devices shall be in accordance with the standards 

established by the Division of Environmental Management. 

• d. Contaminated soil from the areas identifie5 earlier shall be 

spread not to exceed a maximum two-inch layer over the landfarm 

area. Land treatment shall be limited to the upper six inches. 

e. The application of a commercial fertilizer shall be determined 

based upon soil analysis. 

f. The soil will be tilled weekly, weather permitting, to promote 

biological and photochemical breakdown of treating chemical 

residuals. 

g. Tillage and aeration of the land treatment areas shall continue 

until residual concentrations are determined not to have a 

significant impact on the public health and the environment. 

10. That Southern Wood shall adhere to the following sampling and 

• testing schedule: 

a. Lysimeters will be sampled prior to application of contaminated 

soil to the landfarm areas, and every two months thereafter. 

--
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b. Soil will be sampled immediately .af.ter .the initial tilling is 

completed. Samples will be obtained at 0-3", 9-12", and 21-24" 

depths. The soil sampling will be in accordance with sw 846. 

c. All samples (soil, water} will be analyzed for.P:P and the major 

constituents of creosote. 

d. The sample results shall be submitted to this agency within 7 

days after analysis. 

11. That Southern Wood shall address remedial actions on the groundwater 

contamination in accordance with Chapter 143, Articles 21, 21A, and Chapter 

a?, Article 7 of the North Carolina General Statutes an~ 15 N:AC 2C, 2E, and 

2L as administered by the Department of Natural Resources and Community 

12. That Southern Wood shall complete the clean-up/reme4ial steps 

authorized in the Consent Order and the Plan in paragraph 7, on or before June 

1, 198$ 

13. The scope of the State's overview shill consist of the following: 

a. The option to inspect the work performed and to collect and 

perform analysis of waste and soil samples upon any phase 

comt>letion. 

b. ~ comprehensive site inspection and record review after June 1, 
..__._. 

19.~ to determine compliance with the approved plan and ~ther / 
-~· 

terms of the order. 

14. The Branch shall designate Mr. William Paige, Environmental 

• Engineer, as the primary contact for technical matters concerning the 

i:n~le:nentation of the plan. Mr. Jerry Rhodes, Envir:::m:nental Ghe.mis:, will be 

3vailable upon Mr. Paige's absence. Other aranch resourc~s may be used for 

review and inspection, as determine~ by !1r. Paige or :-1r. R~o:les. 
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15. Southern Wood will designate one person as the prim~ry contact for 

te=hnical matters concerning implementation of the plan. 

IN ~ITNESS WHEREOF, the parties have executed this Agreement, on this 

the ______ day of -----------------------' 1984, by their duly authorize~ 

representatives. 

By: 

By: 

l323A 

Solid and Hazar1ous Waste Mana;em~nt 
Branch, Environmental Health Section 
Division of Health Services 
Department of Human Resources of the 
State of North Carolina· 

o. W. Strickland, Hea~ 

Southern Wood Pie~mont 
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ATTACaqENT I 

DEPOSITS REPORTED UNDER SUPERFUND 

1. Su?erfund Area I, Covered Slujge Ditch 
A~ area descrioed as a covered ditch co~taining creosote sludges from 
early plant operations. The location is on property leased from the 
State's Port Authority. 

2. Suoerf~nd Area II, Trash Dumo Area 
An area described as a gene~al waste landfill used by the plant for many 
years. It is believed to consist almost exclusively of wood waste, dirt, 
a~d metal waste. Small amounts of creosote clea~up material may also 
have been deposited here. 

3. Suoerfund Area III, Dike Area 
A~ ar~a containing oid, hard and solid creosote resid~als similar to road 
tar were disposed of in an area ~ear the south slip. 

4. Su2erfund Area IV, Trash Fill Area 
Lo~ated in the north slip, this area was filled with mill waste 
consisting of mainly wood waste and metal bands. Some creosote sludge 
was deposited on the top of part of this ~rea • 

OPER~TING AREA DEPOSITS 

1. Track Area 
An area located in front of a treatment ~yli~der. Residual sam?les 
collected by Southern Wood suggest contamination to a depth of 
approximately s~x (5) inches. 

2. Oil Treating Areas 
Tne soil areas around both oil treating room buildings contain treating 
chemical residuals. Soil around the working tanks is noticeably 
contaminated with oil to a depth of approKimately two feet. The soil 
area around the waste water-oil recovered tank system is noticeably 
dis~olored to about a one foot depth. 

3. Large Storage Tank Containment Area 
The soil in this area contains creosote residuals to a depth of 
approKimately one foot. 

4. Treated Product Storage Areas 

5. 

Relatively large areas on both State Port Authority property and City of 
Wilmington property contain creosote residuals in the soil as evidenced 
~y some discoloration. These are areas where the treated poles were 
stored prior to shipment • 

C:A Storage Tank Area 
3oil around the CCA storage tanks is 1iscolor:~ jue to CCA resi1u31s. 

5. Storage Tank Sludges 
v~rying ~mounts of sludge is present in ths bottom of the va~ious 
tr~ating tanks. 
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!NOTES: 
sn=Stg. Tank Area 
'l'J\='l'reating 1\reas 
LF=Landfarming nrea_ 
LF

1
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DIVISION OF HEALTH SERVICES 
P.O. Box 2091 
Raleigh, N.C. 27602-2091 

Mr. Rick Shiver 
Division of Environmental 
~1anagement 

7225 Wrightsville Avenus 
Wilmington, N.C. 28403 

Dear Rick: 

October 17, 1984 
OCT 19 198~ 

WJLMJNGTON REG\ON~L OfFICl 

DEM 

Enclosed is a copy of Burdell•s September 21, 1984 correspondence 
and the recent proposed Administrative Order of Consent. Your comments 
and recommendation are encouraged. Please notify me in writing of your 
comments as soon as possible. 

WP: lp 

--I .. -\Jl--
William Paige, Environme~al Engineer 
Solid & Hazardous Waste Management Branch 
Environmental Health Section 

10- '2...1- ~;4.: t:;··.· .· • .. .•. · ·. ·...... f:·.· r:. 

James B Hunt lr/ Sarah T. Morrow M.D MPH 
STATE OF NORTH CAROLINA GOVERNOR' DEPARTMENT OF HUMAN RESOURCES SECRETA~Y ' 
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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File 
Stuart F. Parker, Jr., Hydrogeologist 
September 30, 1994 

f'1 
Southern Wood Piedmont Co., Wilmington 
NCD 058 517 467 
Telecommunication with Chuck Davis, Southern Wood Piedmont Co. 

SFP telephoned Chuck Davis, Manager, Environmental Affairs, SWP (803-599-1075) 
on 9/30/94 with questions to follow up the SIP site reconnaissance. 

SFP inquired as to the areas and depths of excavation and filling·at the site. 

Ref. ·1:1 

According to Chuck Davis, excavated areas (and depths) included the drip track and wood treating 
areas (3-5 feet deep), the adjacent treating cylinders (12-15 feet), the CCA area (as indicated by 
the arsenic testing results), the aboveground tank farm by the river (5-8 feet), the aboveground 
diesel tanks (3 feet, around their concrete slabs) and the former creosote ditch (10-12 feet). The 
creosote ditch area was 50-75 feet wide, narrowing to 15-20 feet by th~ plant, and this area 
contributed the most soil for treatment. The excavations were backfilled with sandy clay brought 
from a borrow pit 10-15 miles from the site, apparently supplied by a "Billy White". 
The NTA, NTB, and TWS·areas were not excavated. 

· SFP inquired as to _the fate of the CCA area soils that were not stabilized with cement at 
the site. CD replied that soils exceeding 5 ppm arsenic EP Tox concentration were transported 
to ~e GSX (now Laidlaw) hazardous waste landfill in Pinewood, South. Carolina. 
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...... .......... ., ................ . 
Site Number: NCD 058 517 46 

Site Location: Wilmington, New Hanover County, N.C. 

Site Coordinates: 
34 13 01.0 
34 13 01.0 
34 12 48.0 
34 12 47.0 

77 57 08.5 
77 56 54.5 
77 56 52.0 
77 57 13.0 

Date: October 05, 1994 

Calculation Results 

Distance from Population Number of Households 
Site Location Per Ring Cumulative Per Ring Cumulative 

0 to 1/4 mile 527 527 260 260 

> 1/4 to 1/2 mile 828 1,355 447 707 

> 1/2 to 1 mile 7,206 8,561 3,445 4,152 

>1 to 2 miles 16,147 24,708 7,857 12,009 

>2 to 3 miles 12,212 36,920 5,545 17,554 

>3 to 4 miles 14,994 51,914 6,592 24,146 

Note: The populations and number of households within specified 
target distance rings were calculated for the NC Superfund 
Section by the NC State Center for Geographic Information 
and Analysis using the 1990 US Census d~ta. These values. 
were calculated by summing the population and the number of 
households data for each census block located within each 
target ring. For census blocks lying only partially within 
the ring, the per cent area of the block within the'ring 
was multiplied by the population and household densities 
of the block. 
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P.O. Box 5447 
Spartanburg, S.C. 29304 

Phone: (803} 599-1070 
FAX: (803) 599-1087 

Southern Wood Piedmont Company 

January 3, 1994 

North Carolina Dept. of Environment, Health & 
Natural Resources 

Division of Solid Waste Management 
401 Oberlin Road 
Raleigh, NC 27605 

Attn: Doug Holyfield 

Re: Completion Letter 
Southern Wood Piedmont Company 
Administrative Order # NCD 058517467 
Wilmington, NC 

. ' 

Dear Mr. Holyfield: 

JAN 1994 .·. 

Southern Wood Piedmon~ Company is submitti.ng this letter to provide notice that we have 
fully completed all actio~s agreed to by the Department and Southern Wood Piedmont 
Company contained within the above referenced Administrative Order. Paragraph 9, found on 
page 5, indicates that "land treatment shall continue until residual concentrations are 
determined not to have a::significant impact on the public health and the environment." You 
will find enclosed, a rep6rt entitled "Risk Assessment Rep~rt for Land Farmed Areas, 
Southern Wood Piedmont Company, Wilmington, N.C." This report has been prepared and 
submitted to provide the ·nepartment with an analyses of Risk that will indicate that we have 
fully met the letter of the Administrative Order. SWP believes that we have treated the soils 
to a level that is "Protective of Human Health and the Environment." 

To provide further information on the landfarming operation and other points contained within 
the Administrative Order,_ the following discussion is provided: 

LAND FARl\flNG: 

Southern .Wood P.iedmont Company (SWP) excavated and treated in th~ approved 
landfarms, discol5~red soils from the following areas of the closed plant site. 

0 . Superfund Area I 
0 Superfund ·Area ill 
0 Superfund Area IV 
0 Track Area . 
0 Oil Treating Areas 
0 Large Storage Tank Containment Area 
0 Diesel Fueling Area 

Ref. 12 
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Piedmont Company 

{-.. • 
.:he Wilmington land farming (LF) project was started in June 1984 after 16 months of 
n~gotiations with the State of North Carolina. The Compliance Order provided that the 
ongoing LF remedial action would be continued as modified in the Administrative Order of 
Consent. The final signed document was received May 22, 1985 (attached). As noted above, 
residual soils from the cylinder track, treating tank, storage tank and the old drainage ditch 
area were land treated as approved. The entire plant, after removal and cleaning of any solid 
materials, was tilled several times to encourage biological activity. The LF was set up on 
about 5 acres of the former treated pole storage area. The normal bacteria and fungus present 
in the soil was given food (preservatives in soil), air, sun, water and fertilizer to breakdown 
the preservatives to their basic component of carbon, hydrogen, oxygen and chlorine. 
Confirmation of this has been made with soil and water analysis of polyneculararomatics 
(creosote) and chlorinated hydrocarbon (penta), (see enclosures for data). 

1) 

2) 

5) 

6) 

Landfarms were located on a 5 acre site of the treated pole storage in the northwest 
corner of the plant. All rail track within the area was removed. The area was cleaned 
of solid residuals and divided into two sections (river area about 3 acres and office area 
about 2 acres). 

The perimeter of the entire area was ditched and bermed to prevent run off and on of 
rainwater. · 

Shallow wells (MW-6, MW-7, MW-8, MW-9) were installed. The three monitoring 
wells downgradient and the one upgradient were installed to monitor ground-water 
quality. 

Fertilizer was spread to bring the carbon-nitrogen ratio to 20: 1. Lime was spread to 
adjust the soil pH to about 6.5. 

Contaminated soil was added to maxing depth of 2" or 5% max. c.reosote content, · 
whichever is the lesser. Two inches of soil on an acre is 7260 cu. ft. or 269 cu. yds. 
This gives th·e LF area a capacity of about 1300 cubic yards. A standard farm manure 
spreader without the distributor disc was purchased to apply the contaminated soil. The 
discharge gate on the spreader is adjustable for uniform depth appli~tion. A multidisc 
harrow for tilling was pulled by a medium powered farm tractor. · · · 

An irrigation system was installed to provide a means for controlling sail moisture. 

Plant personnel operated the LF mainly installing the irrigation system, til~ing and sampling 
soil and groundwater. Soil samples were collected approximately at two months intervals, or 
right after a new soil application. Monitoring wells·were sampled regularly. Temperature and 
rain data was recorded. River samples at four locations were taken twice a year. Mississippi 
State University analyzed the soil for nutrients, bacteria and PNA, and penta concentrations 
every two months. Savannah Labs analyzed water samples for PNA, penta and sometimes 
metals. · 

Two documents are enclosed which will outline the data from a historical"perspective. As you 
are well aware, SWP regularly submitted reports to Mr. William Paige ofyour staff outlining 
progress, current conditions and analytical data. Graphic presentations were also included 
which indicated breakdown of contaminants and ranges of constituent load~ng. 

·-



,._. Plodmonl Company • 
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• 

RIVER SAMPLING: 

SWP also submitted data from semi-annual river samples and the four monitoring wells 
(shallow) surrounding the landfarms. Both the river samples and data from the shallow 
wells indicate no· detectable levels of wood treating constituents. 

CCA AREAS: 

You will also find two memos which outline how the CCA contaminated soils were 
handled. On October 9, 1985, SWP provided.William Paige with the scenario to be 
followed. Soils greater than -5.0 ~pm arsenic will be excavated and disposed of off­
site, at an aprroved disposat faci t~. This was accomplished. Soils with arsenic levels 
with levels o between .. 5 ppm and .0 ppm will be mtxed wtth concrete and placed on 
site. This was accomplished with the use of a concrete mixer. A November 27fi 1985 
memo. addressed to you, outlined the grid system. These figures (figures attac ed), 
outline results of sampling and how each area was handled. · 

It is the belief of SWP that all tenns and conditions of the Consent Order have now been met. 
As discussed, I will be happy to meet with you and your staff should you have any further · 
questions. You may reach me at the address above or call me at (803) 599-1075 at your 
convenience. · · 

6805bw 

CC: T. H. Brannon 
M.D. Pruett 
J. L. Shroads 
W. P. Arrants 
H. 0. Phillips w/enclosures . 
Glenn Dunn - Poyner & Spruill w/enclosures 
Bonnie Albritton - NC Ports Authority w/enclosures 
Thomas Pollard- City Attorney, Wilmington w/enclosures 
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. ··~'-·. 

. :··:DiViSION OF HEALTH ··~ERVICES 
·' ·.-~"P-0. Box- 2091 ·-=:;_, ·.~~: ..... >· '/·~ · ·. 

··<- :·· .Raleigh,:N.C~ 27(?01:-2091 =· .. · 
·=-.~·:·: .:_::~:_.::·· .. :.. .. . 0 • • -.. • "- • ·.--

.. - - ·--~ ... - .:.-·.. -:~:· . -~. . .. 
7• - .· -: . . . . . .... 
-. • .. ' :::. : ••• - •• • • • •• ... • • .... :: • • .'!: .. 

:·_ .. ·.:: • • •• .;. .:.: 0 .··: -; •• _i.· ·. ~-
: ~~ •• :-. :~. : ~.-: :· -~· ......... 0 ~- .;..· .. _ • ·: ... • •• t 

.... 
·;·.. . . . .. · ··.. . 
·· Mr. Charles A. Burdell 

··~ .~\:_sou.thern- Wood Pj ednibot ColllR.Qny 
.. · .. 1' 0 .. Box 5447 ., ... ; :.·" ·· ·: · 

;;=:·· . .-~patt,ary~~rg·;z. S~~~~:29~~Q4 . :~~-- f-.~: · ~-:· 
:;;·. ·:·~· . .:. ::: ;;: -~'"~; ... ·,::!~.:.;· .;.·~:=. ;~:::~ .. ·_: ·~ ·. --::~;-. 
::-:; ... ~~~ar .Mr.~ Burde11 ~ --=~;... : .. _ · .. · .. 

.• .-

July 6, 1984 

. -- . . -
·::, -.-· .. · . ·. 

··· ... 
·.-:· -

• • ...... ···~:.:. ·~ •• :· , ...... ~, .. : ... :·..:..·. : 0 0 .·; • • 

:::·?:i·; .. }_· = ·~:. ~1\h~v~ ~~~~i-~w~d · yo~r .J~~e: ... ·.sth r~med~ a1 . ...acti on _prop.osa 1.·· ( re~ei v~d ·· -_. .. 
.... :·~~un~-~~~.: 1984~..:.1or-~he -~~lmi_ng'~on .si_t~ ... ;Jhe_ .. folJowing comments must;.be . .. 

:··.-.addressed _pr~ or:~ to the .1mp le_mentuti ori --of -any :pla!'l· · · ·· ·· · .-:~.. ::: .. · ·. · :. · · 
. ': :' . .. _·-;·.--·.·::-::-!~<~·~;·, .. ~· ..... ·. ·_ . .:.-~ -~r_: · .. :.: -~-~~ :~:}"- ~:/·, . : .. - ·:: ... ·.·: .... · .. ·::.. · .. · .. : .. ~,. 
.... ~ - Sl udge·f..r:om 'the ..wastewater ·::treatment ~.system ..,;s cons1 de red KOOl. · :·.- _: ·· -
~--·' Any··s·lud.ge'generated.at:the~'Wilniington .sitefwould :thus be classified· ... :.· 

- · ·~;. ,. · as =-such-and -su'bject'· to J~CRA~· . ::, · .:. __ . !. .. : . ::·. ' · 
_·. . .:.--. : . . • .. . :: ~~ ...; =: . . ' .. .. 

.. 2 - 1-lorth t~rolina has ·not re~ognized la~df~~ing as ~ suitable method 
·to -tiandl~ woc;>d -preserving waste~ . :The :Soli-d :and Hazardous Wast-e . 

/' .. ·.-."': ·~ana·g·ement·Branch··has authc:ir.ized ·land application· in· one case ·which 
. . :. . . .:Was .. deemed ·.an immi ti'ent liazard and in another case which bad suit.;:. 
:; ·-· .. · · . .able.geological::condition·:s;····· ;:.: .. · · 
·? : ~;:·· . ~ .. ~ '::. . ··, .. .-~:'. _': ~<- .. '-~~::-: -~ • • : ~,'' :-h ~- .... ~... . . ': . :. ., . ·.: . . . . . . . .. . · .. :. ·-~~ : . : . 

- ·: 

. ... ..... · .... 

.· 

_.:~;. :· . .'~3 ·:- !he CC~ .w~ste_:is -~ :RCRA .hazardous '·Waste .. :as _-defined :i~ -4Q .CFrt ~ ·.":_.: . .-:·· 
;:~ ~~:.:. ~ ... ;.;.261 .. ."24~-~s -~~~P:t.~~. ~Jl-~1Q_:~C~~.::.~o_~-~.:;.{)0~9 :a!ld :j-s ~:thus subje_~ ::::_:;:.-::~:::·> .. -. 
-~·::, :- · :.i:o -a ·cl-osure jllan .-as .def1ned .·1n •40 .CfR ~65. H0-'265. ~20:-as · · _., ... · .. 

. ::-- . -

.,;·.:· :; · ... ·. adopted. in.'~ 0. ~CAC :~OF: ;;."{)033_. . . ~- . _,, . . . .. . :: .. 
. · l· :~:.2.: ·:~~ .. ·:: · .. >· :ci__:· .. ~--~ ~ ~~.:·, ...... ::{;· · :. ·;~··~~: ::~.-.. ~. · ~:··~:. · --~~-- _:. ... :.::. · :·. ~ · :.·;: .. ;. --~-- .: .. .. . -~-·. 
-. :i:. ::~.~- :.;~··:u_·landf,?rmi;n:g :is:.a1 1owe~, ~:any· ·r.esii:l~aT:CI:~vels -inust ·be .·approved. ~,=;.- . 
_:: ·.,·.~··.-.·: .: .. _. ·.-. :t>y ::the :~N~rth: :C~rQ l;i_ na · Dep_artment .:t>f ~l;!ma'n:~Reso_urces. ·.=·Proposed,~::. ~ 
:· ·,:: --~· ..... '1eve1s;:sha11 ~he suorrii"tfe'd ·by~outherJ1')4ood.-Piedmont Company.::···· .:-. · 
•• .. :~.~\: .. ~:~ ... • .· :-:·~ ·. ~ "!;::-·~--.-~:~--.-:)~ ... !.~t~ ·.:~~'~·~ •• ~:;·.~ .. :·; .• ::::·.~--=-~· ~ . ·,. ~-~r~:·::.t: :· :·.·· • .. .. : ··. ... ~· •:.; .. 

.. .:-5 - Landf~rming ·;'f. approved;-·sha11 be li~ited to the .upper six inches. 

• 

·.· . 

'6- The application_ rate of -a commerCial _fertilizer shali· be 
determined .based upon soil·:.analysis ... Ana"l)isis can be obtained 
free through the Oepartm~nt. of ~gricu1ture. For additional 
details; contact me. · 
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7- The selection of.indicator parameters to monitor the degradation 
process shall occur prior to the implement~f the plan. As noted 
in earlier correspondence, more detail analysis will be required 
at some point to determine degradation efficiency. Sampling shall 

·be performed to determine initial concentration levels. 
,. 

8 - Discussion with the Department of Environmental Management's 
groundwater section suggest that a joint meeting arranged by 
myself should take place as soon as possible. 

Please ·address the· above concerns in ·a deta i1 written plan 
{i.e., closure plan for.RCRA related activities) and submit to 
me. Once received, 1 will begin the.review:process immediately 
so that rem~~i~l work may be-gin this su~~~---

. . .· --.. ~ . 

• 
0 ·, ....... • •••• ·· .. · .... 

.. --..... .. 
''""":':'. 

WP:lp ' ·· ...... . .;;·· .: ..... ·. _ .... 

cc: Mr. Jerry Rhodes· 
Mr. Doug Holyf1eld 
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~""'· U. box &447 
Spartanburg, S. C. 29304 

Phone 803/576-7660 

July 31, 1984 
11-M-1.10.7 

Mr. William Paige 
Solid and Hazardous Waste Management Board 
N.C. Department of Human Resource 
Box· 2091 
Raleigh, N.C. 27402 

Dear Hr. Paige 

The following is in response to your letter of July 6th and our meeting 
in Wilmington on July 23rd. 

Items: 

Question: 
1. Sludge from the waste water treatment system is considered KOOl. 

Any sludge generated at the Wilmington site would thus be 
classified as such and subject to RCRA. 

SWP Response: 
By definition KOOl is the bottom sediment sludge from the treaunent 
of waste water from the wood treated with creosote. We never 
treated the waste water at Wilmington as such. The in plant 
proce~s handling of water to oil separations were done for 
recycling and reuse: a modified API steel tank and an air 
floatation system (Wemco unit}. All oils that settled out were 
recycled in the plant or were sent to our other plant locations. 
None of this oil was placed into the landfarm area. 

Question: 
2. North Carolina has not recognized landfarming as a suitable method 

to handle wood preserving waste. The Solid and Hazardous Waste 
Management Branch.as authorized land application in one case which 
was deemed an imminent hazard and in another case which had 
suitable geological conditions. 

SWP Response: 
This subject was covered verbally at our Wilmington meeting. 

Question: 
3. The CCA waste is a RCRA hazardous waste as defined in 40 CFR 261.24 

as adopted in 10 NCAC lOF .0029 and is thus subject to closure plan 
as defined in 40 CFR 265.110-265.120 as adopted in 10 NCAC lOF 
.0033. 

SWP Response: 
As stated in our June 8th letter, page 6 section S, Southern Wood 
Piedmont will remove the CCA soil not meeting the EPA toxicity test 
in 40CFR 261.24. Soil samples are being analyzed no\'t for 
determining what disposal procedure to use. A disposal proposal on 
this will follow. 

Ref. 14 
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Mr. Charles A. Burdell 
Page 2 
September 7, 1984 

If you have any questions concerning this matter, please contact 
me at (919) 733-2178. 

WP: lp 

cc: M~Doug Holyfield 
-Mr. Rick Shiver 

~ 

Wi liam Paige~E~tal Engineer 
Solid & Hazardous Waste Management Branch 
Environmental Health Section 
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DIVISION OF HEALTH SERVICES 
P.O. Box 2091 
Raleigh, N.C. 27602-2091 

Mr. Charles A. Burdell 
Southern Wood Piedmont Company 
P.O. Box 5447 
Spartanburg, S.C. 29304 

.Dear Mr. Burdell: 

September 7, 1984 . 

Ronald H. levine, M.D., M.P.H. 
STATE HEALTH DIRECTOR 

, __ _ 

SEP 14 1984 

B.LMJNGtoN REGIONAL OFf\CE 
\ . :DEM 

I have reviewed your July 31 remedial action proposal (received 
August 15) for the Wilmington site. The correspondence addresses con­
cerns raised during the July 23 meeting in Wilmington along with ones 
outlined in· my July 6 letter. The following items shall be addressed 
during the remedial period. 

(1) Any additional ground water monitoring wells shall be installed 
in accordance with the schematic enclosed. Due to hydrogeologic 
conditions present at the Wilmington site, a variance will probably 
be required from the Division of Environmental Management (OEM). 
You should therefore consult with Mr. Rick Shiver, a hydrologist 
with OEM. He is located in the Wilmington office at (919) 256-
4161. 

(2) The soil and water samples collected at the site shall be done 
in accordance with an approved sampling plan. No such plan has 
been provided to the Branch. The plan shall be comprehensive 
(i.e., depth, method, number, location, sample container) and 
insure that representative samples are collected. The EPA 
publication SW-846 should prove useful in developing such a plan. 

(3) The data collected in accordance with item (2} shall .be submitted 
after each sampling within ten (10) days of analysis. 

Also some type of contingency plan is advised in the event that 
degradation to acceptable residual concentrations cannot be reached. 
The six (6) months proposed in your letter to achieve acceptable 
levels is probably not realistic based upon data available.to me. 
As clearly stated in Wilmingtbn; the concept of establishing accept­
able residual concentrations based upon .. percent (%) removal .. is 
unacceptable. At the end of the proposed six (6) months, I will have 

. a toxicologist review the data to assist in determining if the re­
maining residuals afford maximum protection to public health and the 
environment. 

STATE OF NORTH CAROLINA JomesvB~ ~unt,. Jr / ~EPARTMENT OF HUMAN,. ~ESOURCES Sarah T. Morrow, M.D • ~:P.H~ .. ;'·: 
: GO .E! OR:!:··· ... . ·.'~·: ;,·'. .. . . . .:; SECRElA~Y .:.. : :: ~·;.~. 



Wood Piedmont Company 
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• 

Page 2 

Question: 
4. · If landfarming is allowed, am' residual levels must be approved by 

the 1-brth Carolina ()apartment of Human Resources. Proposed levels 
shall be submitted by Southern Wood Piedmont Company. · 

SWP Response: 
As is knovm there is no published criteria on "hov1 clean is 
clean11

• In discussing this subject in regard to-the oil 
perservatives with Dr. Gary HcGi nni s, Hi ssi ssippi State University, 
and with our Rayonier Research Center in Shelton, Washington, we 
propose the following: 

. 
a. That in the soil farming project as in our June 8th letter we 

use as basis the llii versi ty of F1 ori da study, attachment 6, 
which level is .~75 ppm penta. 

b. For creosote components of carbon13 and under a 95% removal 
\'till be achieved. For carbon14 and over a 80% remov~l \'till be 
achieved. The higher carbon compound's solubility, volatility 
and migration are extremely stable. They will breakdown but at 
a much slower rate. Initial samples are being analyzed. As 
soon as we receive the results, we will estimate starting 
concentrations and will forward them on to you. 

Toxicity data: ~le are revie'l'ting the creosote information 
available to us. As soon as this is completed the information 
vtill be forwarded on to you for toxicological revievt. A number 
of the creosote components are listed in N. Ervin Saxs book 
"Dangerous Properties of Industria 1 Materia 1 s 11 pub 1 i shed by 
Vantbstrum. 

Question: 
5. Landfarming if approved, shall be limited to the upper six inches. 
S\-lP Response: 

As discussed our harrow \'lill be turning the soil to about a 6 to 8 
inch depth. 

Question: 
6. The application rate of a cowmercial fertilizer shall be determined 

based upon soil analysis. Analysis can be obtained free through 
the Department of Agriculture. For additional details, contact me. 

SWP Response: 
Fertizler was applied at a rate of 200 pounds per acre of a 5, 10, 
10 type. The recommended rate by Mississippi State University and 
EPA Ada Research is a 20 to 1 on a carbon-nitrogen ratio. An 
initial sample analysis for carbon-nitrogen are now being done by a 
commerical laboratory. Adjustment of ph was done by addition of 
lime at about 1 ton per acre to bring the soil to a ph of about 7. 
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Question: 
7. The selection of indicator parameters to monitor the degradation 

process shall occur prior to the implement of the plan. ·As noted 
in earlier correspondence, more detail analysis \'till be required at 
some point to determine degradation efficiency. Sampling shall be 
performed to determine initial concentration ·levels. 

SWP Response: 
As covered in section 5 the indicator parameter initial and final 
parameter will be penta and creosote components: These are the 
P.N.A. •s that will be read from the GC scan - naphthalene, 2 
methylnaphthalene, 1 methylnaphthalene, biphenyl, acenapthlene, 
dibenzofuran, fluorene, phenanthrene, anthracene, carbazole, 
fluoranthrene, pyren~, chrysene, penta. Phenol will be used.as the 
initial, interim and final work to tract breakdowns of chemicals. 

Question: 
8. Discussion \'lith the Department of Environmental f.1anagement • s ground 

water section suggest that a joint meeting arranged by myself 
should take place as soon as possible. 

SWP Response: 
The suggested meeting took place at our Hilmington plant on July 
23rd \'tith you and Messrs. Reynolds, Holyfield, f·1arsh, Noore, H. o. 
Phillips,.E. F. Button and myself • 

During our meeting you asked for our rational concerning the RCRA or 
non-RCRA nature of the material we are excavating at the former Wilmington 
plant site. You will readily understand that it is impossible to look back 
and be certain of the chemical composition of the wood preservatives that hav~ 
been leaked or released at the plant site in the past. Some enabling 
assumptions had to be made in order to get on with the aerobic bt~eakdovm of 
these \·IOod preservatives while we still had time on the lease of the plant 
site and while the weather was warm enough to promote rapid degradation of 
such residues. 

Accardi ngly, we assumed that the oil residue on the ground, around the 
tanks which ~1ere used to store received creosote, was commercial grade 
creosote when spilled. Such residue will be sent off site for disposal. 
Conversely, the oi 1 residue that was on the ground a round the \'torki ng tanks 
was not commeri cal grade creosote when spi 11 ed. This residue \'tas generated by 
operator error, that sometimes occurred, when the cylinder was blown back to 
these tanks at the end of a treating cycle. If the air pressure was not shut 
off quickly enough the mixture of creosote water and \'lood sugars, remaining in 
the cylinder at the end of a treating cycle, would be blown out the top of the 
tank. The operator would then add commerical grade creosote, from storage, to 
the working tank before starting the tr~ating cycle on the next charge. 

In addition, leaks have occurred around the treating area when a pipe 
going to the cylinder \t~ould break or leak. We have assumed that such oil 
residue would be commerical grade creosote, and we are going to send such 
material gathered from under and around the cylinder off site for disposal. 
The same analysis holds true for Penta. 

.-·· .... ·r· 
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Pages 7 and 8 ·of our June 8th letter and attachment 8 and 9 have been 
updated and modified to final proposed plan. Please send us information on 
well pennitting that Hr. Marsh said was available. 

If you have any questions please advise. We \'/ill appreciate the 
comnents. 

Sincerely, 
Southern Wood Piedmo~t 

• • • ..-. , J" 
/ ; . ·"/" "/ !' .If' 

Y_..,.'A~··. ~{·!.,.l't/'fl' . , ~~~. ~.,. v. .,.,... rv 
'--"~-- ... 

Charles A. Burdell 
Technical Director 

CAB/dm 

CC: E. F. Button - Stamford 
R. H. Watts - Stamford 
S. R. Crabbe 
E. L. Gibbs 
H. 0. Phil lips - Wilmington 



• 

• 

VI. Proposed Landfarming Procedure 

Page 7 of June 8th letter 
Revised 08-07-84 

1. The landfarming will be done in the AreaL~ and Area LF2, outlined 
on the plant layout diagram {attachment 8}. These a~eas are 
already 1 i ghtly contaminated with treating chemica 1 residues from 
many years use as treated pole storage. 

2. The designated landfarm areas are bermed and ditched to prevent 
rain runoff or runon. 

3. Six suction vacuum lysimeters are installed at one and two foot 
depths to monitor soil water quality. The proposed lysimeter 
cluster locations are indicated on the landfarm layout diagram 
(Attachment 9). These lysimeter clusters will be protected by 
barricades to prevent damage by tilling equipment. We will install 
two monitoring wells immediately downgradient of the landfarm 
areas. We propose to utilize the existing upgradient well. A 
proposal showing well design and location will be submitted shortly 
by Lav1 Engineering. We are convinced that these samples will 
demonstrate that the wood treating chemicals are breaking down, not 
leaching into the groundwater. 

4. Contaminated soil from the areas outlined in Section V-A page 4 
above; the treating cylinder track area and treating area; will be 
spread in a maximum two inch layer over the landfarm area. This 
v1ill be at a maximum addi ti anal rate of 20% of the underlying soil 
\'/hen tilled to a depth of six to eight inches. From previous 
analysis these soils contain less than 5% creosote. 

5. Nutrients will be added at an application rate of 200 lbs. per acre 
as commercial fertilizer (such as 8-8-8} or a 20 to l carbon 
nitrogen ratio. 

6. The initial application of contaminated soil and fertilizer will be 
thoroughly tilled into the underlying soil to a depth of six to 
eight inches. 

7. The soil will be tilled weekly, weather permitting, to promote 
biological and photochemical breakdown of treating chemical 
residuals. 

8. Sampling and Testing Schedules 

Extraction and analytical procedures are outlined in Attachment 10. 

a. lYsimeters will be sampled for soil water just prior to 
application of contaminated soil to the landfarm areas, and 
every two months thereafter. Soil water will be analyzed for 
total pnenol content using the Standard Hethods Test 222 Method 
and for PCP and the creosote compounds using the gas 
chromatograph method (G/C}, EPA S~~040 through 8100. · 

b. Soil will be sampled immediately after the initial tilling is 
completed. It will ~e resampled after one, two! fou:, ~nd six 
months. Soil samples will be sampled at the po1nts 1nd1cated 
on the landfarm diagram (Attachment 8). Samples will be 
obtained at 0-3", 9-1211

, and 21-2411 depths. The soil samples 
from each of the two landfarm areas will be composited for 
equal depths for analysis. 

~ . ';. .. 
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c. All samples will be analyzed for total extractable phenol. The 
initial samples and the four and six-month samples will be 
analyzed by G/C for other organics. 

9. After the six month sample analysis results are available, all 
results will be reviewed with the tbrth carolina agency. 

VII. Outline of Tilling Procedure 

All lightly contaminated treated product storage areas and the soil 
underlying areas not utili zed for 1 andfarmi ng where hea_vily 
contaminated soil is removed will be tilled to encourage breakdown of 
any residual treating chemicals that might be present. Some of the 
areas where soil is removed may be too wet to till due to soil moisture 
conditions. 

1. The overlying soil will be removed for landfarming; or for offsite 
disposal in the case of the soil around the creosote storage 
tanks. No soil will be removed from the treated pole storage areas. 

2. Immediately after soil removal, fertilizer will be added at the 
rate of 200 1 bs. per acre (estimate of a ratio suggested by r~su of 
20 to 1 in carbon to nitrogen), and the underlying soil will be 
tilled, soil moisture content permitting. 

3. Tilling will be repeated weekly for the first 12 to 16 weeks, 
weather permitting, and will be done once per month until the six 
months. 

4. After six months of tilling, soil samples will be obtained at 0-3", 
9-12", and 21-24" depths. 

5. Soil samples will be composited by depth for each major area and 
analyzed for organics by G/C. 

6. Analytical results will be reviewed with the agency • 
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PHASE ill GROUNDWATER QUALITY ASSESSMENT 
- SOUTHERN WOOD PIEDMONT 

WILMINGTON, NORTII CAROLINA FACILITY 

1.0 BACKGROUND 

The Southern Wood Piedmont (SWP) facility Is located in an industrialized area adjacent to the 
eastern bank of the Cape Fear River within the city limits of Wilmington, North Carolina 
(Figure 1). The facility is bounded to the north by Amerada Hess Corporation Fuel Tank Farm 
and to the south by Greenfield Creek. Across Greenfield Creek from the facility is the Poctank, 
Inc. Tank Farm. Optimist Park and residential areas are located to the east of the facility and 
the Cape Fear River is located to the west. Greenfield street, which runs in an east-west 
direction, terminates at the SWP facility. 

The facility is situated on two parcels of land that are currently leased to Southern Wood 
Piedmont. The southern parcel is owned by the North Carolina Ports Authority and the northern 
parcel by the City of Wilmington. A topographic map for the site and adjacent properties has 
been prepared and is presented in Figure 2. Wetland areas and existing structures are shown on 
the topographic map . 

1.1 Site History 

Prior to 1921, E.R. Eubank Sawmill may have occupied the site. Early Sanborn maps indicate 
that Newport Shipbuilding Company was operating on-site in 1921. In 1932, the North State 
Treating Company leased the property. Taylor Colquitt Company acquired the property.in 1935 
and continued to treat wood products with creosote. In 1964, Taylor Colquitt Company changed 
names to Taylor Piedmont. International Telephone & Telegraph (ITT) purchased Taylor 
Piedmont in 1969. Early in 1971, ITT changed the company name to Southern Wood Piedmont. 
Southern Wood Piedmont operated the wood preserving facility until June 1983. At this time 
wood treating operations ceased and closure operations commenced at the facility. 

The wood preservatives used during plant operations included creosote coal tar, 
pentachlorophenol (PCP), and copper, chromate, and arsenate (CCA). Creosote was used 
throughout wood preserving operations, whereas, CCA treatment was added by SWP in the early 
1970's followed by pentachlorophenol in the late 1970's. Wood-preserving chemicals were 
stored on-site in aboveground storage tanks adjacent to the respective treating facilities. 
Additional tanks for creosote storage were located in the southwestern portion of the facility 
adjacent to the Cape Fear River. 

2.0 PREVIOUS SITE ACTIVITIES 

This section provides an overview of previous site activities. Previous site activities include a 
soil and groundwater investigation completed by the City of Wilmington on their parcel of land, 
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the construction and operation of an on-site landfarm by SWP through an Administrative Order 
of Consent with the North Carolina Department of Health, Environment, and Natural Resources, 
a site-wide near-surface soil investigation, and Phase I and II groundwater quality investigations 
at the facility. 

2.1 City of Wilmington Investigation 

Five soil borings were advanced on the City of Wilmington parcel to a depth of approximately 
50 feet below land surface by Soil and Materials Engineers, Inc., (SME) during 1981. 
Lithologic logs indicate that a surficial aquifer of sandy fill material, which varies from less than 
1 foot to 18 feet in thickness, is present beneath the City of Wilmington parcel. Below this 
sandy material is a layer consisting of dark brown, organic-rich silt and peat, which contains 
traces of fine sand and roots. This layer ranges in thickness from 5 to 19 feet and increases in 
thickness towards the Cape Fear River to the west. Fine to medium ~ds extend from below 
the organic-rich layer to a depth of 42 to 45.5 feet below land surface. A marl is present below 
this depth. 

Each of the .five exploratory soil borings were converted to monitoring wells (designated City 
monitoring wells [CW] on the site map; Figure 3). Four of the monitoring wells (CW-1, CW-2, 
CW-3, and CW-4) were screened above the organic layer (peat) and one well (CW-5) was 
screened in the sand below the organic layer. Groundwater samples were collected for inorganic 
and volatile priority pollutants. Wood-preserving constituents were detected in CW-2 adjacent 
to the wood treating facility. 

Based on their observations, SME concluded that the dominant direction of shallow groundwater 
flow at the site was to the south, parallel to the Cape Fear River. For additional information 
on the City of Wilmington investigation, please refer to the report by Soil and Materials 
Engineers, Inc. entitled: GEOTECHNICAL INVESTIGATION REPORT. CITY OF 
WILMINGTON PROPERTY LEASED BY SOUTHERN WOOD PffiDMONT. 
WILMINGTON. NORTH CAROLINA, dated 1981. 

2.2 State of North Carolina Administrative Order of Consent 

On May 20, 1985, Southern Wood Piedmont Company and the Solid and Hazardous Waste 
Management Branch, Environmental Health Section, Division of Health Services, Department 
of Human Resources of the State of North Carolina entered into an Administrative Order of 
Consent. The Administrative Order of Consent addressed soil and groundwater contamination 
at the site and provided clean-up/remedial action which should minimize the site's impact on the 
environment and public health in a manner which is consistent with the State and Federal 
hazardous waste laws and rules . 

2 
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The Administrative Order of Consent allowed land treatment (landfarm) of preservative residuals 
in contaminated soil to reduce the residuals to an acceptable level. The location of the landfarm 
was selected to be in a previous treated pole storage area where there are presently low levels 
of preservative residuals in the soil. 

Pursuant to the terms of the Administrative Order of Consent, soil containing preservative 
residuals were excavated from the covered sludge ditch, the track area in front of the treatment 
cylinder, the area in the vicinity of the treatment buildings, and the large storage tank 

· containment area and placed in the landfarm for on-site treatment. The treated pole storage 
areas not used for landfarming were tilled in place. Soil in the vicinity of the CCA storage tank 
area was excavated and sent off-site to a permitted land disposal facility and the CCA storage 
tank sludge was disposed in a hazardous waste landfill. The sludge from the bottom of the 
various oil storage tanks was placed in an approved landfill or burned for fuel recovery in an 
off-site location. 

Once the terms of the Administrative Order of Consent have been met, the properties will be 
returned to the City of Wilmington and the North Carolina Ports Authority for development. 

2.2.1 Landfarm Operation 

In cooperation with the North Carolfua Department of Human Resources, Solid and Hazardous 
Waste Management Branch, SWP operated a landfarm to remediate soil containing wood­
preserving residuals. Following the removal of the existing railroad spurs and plant buildings 
at the facility, a 5-acre area was bermed and ditched for landfarm operations. Excavated wood 
preserving constituent influenced soil was landfarmed between July 1984 and April 1990. 
Landfarm treatment included the placement of influenced soil in 2-inch lifts on the landfarm. 
Each lift was treated by weekly tilling and adding irrigation water, fertilizer, and chicken and 
turkey manure to promote microbial growth and wood preserving constituent degradation. The 
landfarm is located on the northwest portion of the site in the area bounded by monitoring wells 
MW-6, MW-7, MW-8, and MW-9 (Figure 3). 

Soil samples were collected periodically between September 1985 to Apri11990 throughout the 
active period of landfill operation. The soil samples were analyzed for soil nutrients, 
pentachlorophenol, P AHs, phenol, and microbial counts. The soil sampling results indicated that 
the landfarms were effective and that constituents of concern were not leaching into the substrate 
soils. Subsequent to active landfarm operations, Geraghty & Miller, Inc. collected soil samples 
in October 1990 and again in October 1991. Analytical results from the post-operational soil 
sampling indicated minimal migration of constituents of concern into the substrate soils from the 
landfarm. For further information on the landfarm activities and fmdings please refer to the 
reports by Geraghty & Miller, Inc. entitled: DATA SUMMARY REPORT FOR THE 1990 
LANDFARM AREA SAMPLING. SOUTHERN WOOD PIEDMONT COMPANY . 

3 
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WILMINGTON. NORTH CAROLINA and DATA SUMMARY REPORT FOR THE 1991 
LANDFARM AREA SAMPLING AND COMPARISON OF 1990 AND 1991 SOIL AND 
GROUND-WATER DATA. SOUTHERN WOOD PIEDMONT COMPANY. WILMINGTON. 
NORTH CAROLINA dated September 1993. 

2.2.2 Landfarm Groundwater Monitoring 

In September, 1985, Law Environmental Services (LES) installed four groundwater monitoring 
wells around the limits of the landfarm (MW-6, MW-7, MW-8, and MW-9). Each well was 
installed to an approximate depth of 20 feet below land surface such that the upper portion of 
the screen bracketed the contact between the fine to medium upper sands and the underlying 
peat. 

In order to evaluate the direction of groundwater flow within the uppermost aquifer LES 
collected water table elevations from 8 of the existing monitoring wells and the Cape Fear River 
at the facility. Based on this data groundwater flow around the limits of the landfarm appeared 
to be northwest, west, and southwest toward the Cape Fear River. 

Hydraulic conductivity testing was also conducted by LES on monitoring wells MW-6 through 
MW-9. Horizontal hydraulic conductivity values ranged from 3 X w-s em/sec to 1 X 1Q-6 
em/sec, which is typical of silty sediments (the peat unit at the facility is comparable in hydraulic 
conductivity to silty sediments). Also, the average groundwater flow velocity was evaluated to 
be 0.1 feet per year for the screened interval. 

Additional information on the groundwater monitoring in the landfarm area can be found in the 
Law Environmental Services report entitled: MONITORING WELL INSTALLATIONS AND 
HYDROGEOLOGIC REPORT dated November 27, 1985. 

2.2.3 Risk Assessment of Landfarm Areas 

A risk assessment has been conducted by Geraghty & Miller, Inc. for the two landfarm 
treatment areas at the former SWP wood treating facility. The purpose of the risk assessment 
was to evaluate the wood-preserving constituents remaining in the landfarms and any potential 
risk to public health and/or the environment. It was assumed that the site will be used for future 
industrial development (deed restriction) and 'that several feet of fill and/or pavement will cover 
the landfarm. 

As a result of the assumed future site use and development, the only exposure to constituents 
remaining in the landfarm soils would occur during the construction period. Therefore, the risk 
assessment evaluated the potential exposure to a site construction worker. Constituent intake 
was evaluated for incidental soil ingestion, dermal contact, and inhalation of dust. An exposure 
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period of 13 weeks, 6 days per week, and 8 hours per day was evaluated. Thirteen weeks was 
selected as a reasonable maximum period required for grading, filling, and paving the site. 

Constituents of concern (COCs) included in the risk assessment were P AHs, phenol, 
dimethylphenol, trichlorophenol, tetrachlorophenol, pentachlorophenol, arsenic, copper and 
chromium. The analytical results of 70 samples were utilized during the risk assessment. 

Risk estimates for the site construction worker were compared to USEP A target risk criteria to 
determine if the terms of the Administrative Order of Consent had been met. The USEP A 
currently uses a target excess lifetime cancer risk (ELCR) range of 1 x 1<t4 to 1 x 1£t6 and a 
hazard index (ffi) of 1 to indicate if remediation is required. The total ELCR for the 
construction worker was calculated to be 6 x 1£t6 and is within the target risk range; the HI is· 
0.5 and is below the target value of 1. These results indicate that the proposed development of 
the site could proceed without posing a significant risk to human health and the environment. 
For additional information regarding the landfarm risk assessment, please refer to the report by 
Geraghty & Miller, Inc. entitled: RISK ASSESSMENT REPORT FOR LANDFARM AREAS. 
SOUTHERN WOOD PIEDMONT COMPANY. WILMINGTON. NORTH CAROLINA dated 
December 1993 . 

2.3 Treated and Non-Treated Wood Storage Area Soil Sampling 

Between February 26 and March 1, 1991, Geraghty & Miller, Inc. completed 92 soil borings 
and collected 48 soil samples from treated and non-treated wood storage areas at the facility. 
Each of the soil borings were completed to a depth of 18-inches below land surface and visually 
assessed for the degree of staining and odor. Randomly selected soil boring locations were 
sampled for select semi-volatile organic constituents and the metals, arsenic, chromium, and 
copper at depth intervals of 0- to 6-inches and 12- to 18-inches below land surface. A summary 
of the results of this investigation can be found in the letter report submitted to SWP on June 
17, 1992 entitled: WILMINGTON. NORTH CAROLINA SOIL SAMPLING 
INVESTIGATION. 

2.4 Phase I Groundwater Quality Assessment 

During February 1992, Environmental Technology Engineering, Inc. (ETE) initiated field 
activities directed at characterizing the site hydrogeology and evaluating potential groundwater 
degradation associated with past wood preserving activities at the site. Activities completed 
during the Phase I groundwater quality assessment include monitoring well installation, visual 
soil quality evaluation, lithologic interpretation, groundwater flow/tidal influence evaluation, and 
groundwater sampling . 
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2.4.1 Monitoring Well Installation 

During the Phase I groundwater quality assessment ETE installed 13 groundwater monitoring 
wells within the upper aquifer (Figure 3). Five of these monitoring wells (B2, B3, B4, B5, and 
B6) were installed as temporary monitoring wells to aid in groundwater flow and quality 
interpretation. The remaining 8 monitoring wells (MW-10 through MW-17) were installed as 
permanent wells in the upper aquifer. Monitoring well MW-14 brackets the contact between the 
upper sand and the underlying peat, whereas, the other monitoring wells bracket the water table. 
The temporary monitoring wells were installed such that the base of the screen rested on top of 
the peat. 

2.4.2 Visual Soil Quality 

During installation of the monitoring wells, a log of visibly stained sediments was maintained. 
No visible staining was observed in boreholes B2, B3, B5, B6, or MW-10. Visible wood 
preserving constituent staining was observed in the soil from boreholes B4, MW-11, MW-12, 
MW-13, and MW-14. Borehole B4 has visible wood preserving constituent staining near the 
surface of the borehole and again near the bottom of the borehole. Boreholes MW-11 and MW-
12 were observed to have visible wood preserving constituent staining from approximately 3 feet 
below land surface to the upper sand and peat contact. Visible wood preserving constituent 
staining was present only near the surface of borehole MW-13. Visible wood preserving 
constituent staining was encountered near the surface at MW-14 and continued to be observed 
below the upper sand and peat contact to a depth approximately 14 feet below land surface. 

Diesel stained sediments were observed at MW-15, MW-16, and MW-17 located in the 
southwestern portion of the site in the vicinity of previous aboveground diesel storage tanks. 
Soils from boreholes MW-15, MW-16 and MW-17 were diesel stained near the surface of the 
borehole to a depth of approximately 5 feet below land surface. 

2.4.3 Site Geology 

Soil borings completed during the Phase I monitoring well installation activities indicate that the 
site is underlain by a brown, fine to medium sand from the land surface to approximately 10 to 
15 feet below land surface. A dark brown to black peat with varying amounts of wood and root 
fragments is present beneath the sand. Based on a single boring (MW-14), the peat unit appears 
to be approximately 10 to 11.5 feet thick. Underlying the peat is a brown, medium to coarse 
sand. The thickness of the underlying sand and the depth to the next confining unit was not 
evaluated during the Phase I groundwater quality assessment. 
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2.4.4 Site Hydrogeology 

In order to characterize groundwater flow changes due to tidal influences at the site, a 12-hour 
groundwater elevation evaluation was conducted on April 1, 1992 utilizing all existing 
monitoring wells and 2 staff gauges, one located in the Cape Fear River and one in the on-site 
drainage ditch. Water level measurements were taken every 2 hours from each monitoring well 
and the staff gauges. Please refer to Attachment A for a tabulated historical groundwater 
elevation summary table. 

The groundwater flow evaluation indicated that the tidal cycle does affect the groundwater 
elevations in the monitoring wells located at the site. At times when the tidal stage exceeds 
mean sea level (the time interval when the tide is approaching and receding high tide) during the 
tidal cycle, groundwater "stagnation lines" occur along the bank of the Cape Fear River and 
along the on-site drainage ditch. This zone of stagnation is the result of the surface water in the 
Cape Fear River and the on-site drainage ditch moving into the aquifer material (recharge) and 
becoming opposed by groundwater discharging from the aquifer towards the Cape Fear River 
and the drainage ditch. When the tidal stage is below mean sea level during the tidal cycle, the 
groundwater flows in a radial pattern from the center of the site and discharges into the Cape 
Fear River and the surrounding drainage features the circumscribe the site. The tidal cycle 
appears to only slightly influence water levels 4t the center of the site. A delayed effect was 
observed, in that, the highest groundwater elevation in the center portion of the site occurred 
at a time after high tide within the Cape Fear River. 

2.4.5 Groundwater Quality 

The quality of the groundwater was evaluated by collectin.sr, groundwater samples from all of the 
existing monitoring wells at the facility that did not(entain separate phase fluids. The 
monitoring wells were sampled on March 13, 1992 and were analyzed for site-specific metals, 
semi-volatiles, and volatiles. Please refer to Attachment A for tabulated historical groundwater 
sample analytical results. 

Concentrations of wood-preserving metals were detected in all groundwater samples before 
filtration. However, after filtration all metal concentrations were below detection limits, except 
for temporary well B5. Groundwater from this well yielded a concentration of 0.006 mg/1 for 
dissolved copper. 

The analytical results indicated that wood-preserving constituents were present in the upper sand 
beneath the facility. The wood preserving constituent plume was partially defined in the 
northern, eastern, and western portions of the site. However, the southern edge of the plume 
was not defined. The total organic wood-preserving constituent concentrations were highest in 
temporary monitoring well B4 with a value of28.222 mg/1. Monitoring wells MW-13 and MW-
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14 yielded the next highest concentrations with values of 6.335 mg/1 and 6.268 mg/1, 
respectively. Lower concentrations of organic wood-preserving constituents were detected in 
monitoring wells MW-15, MW-16, MW-17, and temporary well B6. Trace amounts of heavy 
separate phase fluids were detected in monitoring wells MW-11 and MW-12. 

Further information on the Phase I groundwater quality assessment is presented in the ETE, Inc. 
report entitled: SOUTHERN WOOD PIEDMONT GROUNDWATER QUALITY 
ASSESSMENT - WILMINGTON NORTH CAROLINA FACILITY dated August 3, 1992. 

2.5 Phase ll Groundwater Quality Assessment 

Data collected during the Phase I groundwater quality assessment was utilized by ETE, Inc. in 
the preparation of recommendations for a Phase IT groundwater quality assessment. The purpose 
of the Phase IT groundwater quality assessment was to further define the hydrogeology and 
groundwater quality with respect to past wood preserving activities at the facility. Phase IT 
groundwater quality assessment activities included the abandonment of five temporary monitoring 
wells, installation of 12 monitoring wells, groundwater flow evaluation, groundwater sampling, 
soil sampling, slug testing, and the preparation of an aerial photograph and topographic map 
depicting the site. For a complete description of the Phase IT groundwater quality assessment 
proposed activities, please refer to the letter report submitted to SWP entitled: 
RECOMMENDATIONS FOR A PHASE IT GROUNDWATER QUALITY ASSESSMENT­
SOUTHERN WOOD PIEDMONT COMPANY-WILMINGTON. NORTH CAROLINA dated 
August 10, 1992. 

2.5.1 Temporiuy Monitoring Well Abandonment 

The five Phase I temporary monitoring wells B2, B3, B4, B5, and B6 were abandoned by over­
reaming and pressure grouting the borehole to land surface. 

2.5.2 Monitoring Well Installation 

Based on the data collected during the Phase I groundwater quality assessment, it was 
determined that additional monitoring wells were necessary to properly define the horizontal and 
vertical extent of dissolved and separate phase fluid plumes present beneath the facility. Twelve 
additional monitoring wells were installed between September 28 and October 8, 1992 as part 
of Phase II groundwater quality assessment activities. 

Nine monitoring wells (MW-18 through MW-26) were completed in the upper aquifer and three 
monitoring wells (MW-8A, MW-llA, and MW-19A) were completed in the lower aquifer at 
the site during the Phase II investigation . 
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2.5.3 Site Geology 

The site is underlain by a brown, fine to medium sand (upper sand) to a depth of 7 to 16 feet 
below land surface. Present beneath the upper sand is a 13 to 15 feet thick, dark brown to black 
clayey peat to peaty clay (peat) with varying amounts of wood and root fragments. Underlying 
the peat is a 14 to 18 feet thick, light brown, medium to coarse sand (lower sand). Underlying 
the lower sand is a 2.5 to 4 feet thick, firm, tight, olive gray silty clay with 5 to 10 percent 
phosphate and glauconite grains (lower clay). Beneath the lower clay is a very dense, light gray 
sandy shell mold limestone and sand with alternating cemented shell molds and friable silt to 
large pebble sand laminae. The thickness of this limestone unit is currently unknown but, based 
on geologic literature, is estimated to be on the order of 650 to 700 feet in thickness. 

2.5.4 Site Hydrogeology 

Three aquifers and two confining units have been encountered beneath the facility. The upper 
sand (upper aquifer) is under water table conditions and, as such, is an unconfined or water table 
aquifer. The upper aquifer at the site is bounded on all sides by groundwater discharge 
boundaries (e.g. Cape Fear River, on-site drainage ditches, and Greenfield Creek). 
Groundwater within the upper aquifer migrates from the center of the facility and discharges to 
these boundaries. The peat, located beneath the upper aquifer, is a leaky confming unit that 
separates the upper and lower aquifers at the facility. Visual observation of the peat indicates 
that it is water saturated throughout its entire thickness. The lower sand (lower aquifer) at the 
facility is bounded above by the leaky peat and below by the lower silty clay and is therefore, 
a semi-confined aquifer. The groundwater flow direction within the lower aquifer appears to be 
controlled by the Cape Fear River. Beneath the lower aquifer at the facility is a silty clay. This 
silty clay is a confining layer at the facility. The third and lowermost aquifer encountered 
beneath the SWP facility is the Peedee Limestone Formation. The unit is a confined aquifer and 
is a major source of groundwater in this area. 

Groundwater elevations from all of the monitoring wells and surface water elevations from the 
staff gauges were collected at low tide at the facility on October 15, 1992 (Attachment A). A 
water table mound was observed beneath the center of the site in the upper aquifer. From this 
mound groundwater flows to the east and north towards the on-site drainage ditches, to the south 
towards Greenfield Creek, and to the west towards the Cape Fear River. The average horizontal 
hydraulic gradient for the upper aquifer was 0.0015 ft/ft. The potentiometric surface for the 
lower aquifer beneath the facility was evaluated utilizing the three lower aquifer monitoring 
wells. The groundwater flow direction in the lower aquifer was to the northwest with a 
horizontal hydraulic gradient of 0.0002 ft/ft. 

The vertical hydraulic gradients between the upper and lower aquifers were ·evaluated by 
comparing the groundwater elevations in the three well clusters at the facility. An upward 
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vertical hydraulic gradient of 0.02 ft/ft exists at the MW-8 well cluster and downward vertical 
hydraulic gradients of 0.012 ft/ft and 0.003 ft/ft exist at MW-11 and MW-19 well clusters, 
respectively. Please refer to Attachment A for a tabulated historical vertical hydraulic gradient 
summary. 

Slug tests to evaluate the hydraulic conductivity of the upper aquifer, peat, and lower aquifer 
were completed at 15 monitoring well locations. The average horizontal hydraulic conductivity 
measured in the upper aquifer is 5.06 x 10~ em/sec, in the peat is 3.2 x 10"5 em/sec, and in the 
lower aquifer is 4.05 X 10"3 em/sec. 

The horizontal hydraulic gradient and horizontal hydraulic conductivity were utilized to evaluate 
the groundwater seepage velocity for the upper aquifer, peat and lower aquifer at the facility. 
The average seepage velocity for the upper aquifer is 0.8 m/year, for the peat is 0.02 m/year, 
and for the lower aquifer is 0.85 m/year. 

2.5 .5 Soil Quality 

During installation of the monitoring wells, close attention was given to the condition of the soils 
encountered. Soil observations included visible staining of the soil, odor, total organic vapor 
screening (OVA), and laboratory soil sampling. Soil observations during the Phase I and IT 
groundwater quality assessments indicate that three main source areas exist (Figure 4). One 

. source is the wood treatment area, which includes the former creosote treatment area, former 
CCA treatment area and the former sludge ditch. The second source is the former large storage 
tank containment area and the third source is the former diesel storage tank areas. 

Visible staining of the soils in the vicinity of the wood treatment area was observed from 3 feet 
below land surface to the top of the peat (13 feet below land surface) at MW-11 and to 8 feet 
below the top of the peat in MW-14 (16 feet below land surface). At MW-26, visible staining 
frrst occurs at a depth of 10 feet below land surface and is present to a depth of 1 foot below 
the top of the peat (17 feet below land surface). 

In the vicinity of the large storage tank source area visibly stained soils are present near MW-13 
from 3 feet below land surface to a depth of 8 feet below land surface. Visibly stained soils are 
present in monitoring well MW-22 from 3 feet below land surface to a depth of 9 feet below 
land surface. 

The diesel tank source areas are indicated by monitoring wells MW-15, MW-16, and MW-17. 
At MW-16 and MW-17, diesel stained soils were observed from the surface to a depth of 5 feet 
below land surface with a diesel odor occurring to the top of the peat. In the vicinity of MW-
15, diesel stained soils were observed to a depth of 5 feet below land surface. Diesel odors 
were also observed near the surface in monitoring well MW-22 . 
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On December 9 and 14, 1992, ETE collected 11 soil samples along the on-site drainage ditch 
and along the north bank of Greenfield Creek (Figure 3). Each boring was advanced to an 
approximate depth of 2 feet below land surface. The sample retrieved from each borehole was 
analyzed for the Wilmington site-specific metals, semi-volatiles and volatiles. Please refer to 
Attachment A for a tabulated historical soil sample summary table. 

The highest levels of arsenic detected were present in off-site samples SS-1 at 3.5 mg/kg, SS-2 
at 5.2 mg/kg, and on-site samples SS-4 at 3.6 mg/kg, SS-5 at 1.5 mg/kg, and SS-7 at 2.3 
mg/kg. The highest detected levels of chromium occurred in off-site samples SS-1 at 5.5 mg/kg, 
SS-2 at 14 mg/kg and in on-site samples SS-4 at 11 mg/kg and SS-7 at 9.2 mg/kg. The highest 
detected copper and lead concentrations, respectively, occurred in off-site samples SS-1 at 6.1 
and 14 mg/kg, SS-2 at 46 and 290 mg/kg, SS-3 at 8 and 61 mg/kg, and in on-site samples SS-4 
at 14 and 25 mg/kg. The two highest lead concentrations, 290 and 61 mg/kg occurred in off-site 
samples. 

The CCA and diesel source areas at the site are located roughly 400 to 600 feet northwest of soil 
samples SS-5 and SS-6. In all cases, the lowest metal concentrations on-site occurred in soil 
samples SS-5 and SS-6, which are the closest soil sample locations to the source area. Therefore, 
the laboratory detected values most probably represent naturally occurring background levels or 
another off-site source. The on-site soil sampling by Geraghty & Miller in 1991 also suggested 
that the on-site metal concentration results most probably represented background levels for 
metals. 

The soil samples were also analyzed for semi-volatile and volatile organic wood-preserving 
constituents. The lowest organic wood preserving constituent concentrations occurred at 
locations SS-2, SS-3, SS-8 and SS-11 with concentrations of 3.25 mg/kg, ND, 1.0 mg/kg, and 
ND, respectively. Moderate values occurred in soil samples SS-1 at 9.936 mg/kg and SS-4 at 
17.691 mg/kg. High concentrations occurred in SS-5 at 167.0724 mg/kg, SS-6 at 150.4248, SS-
7 at 203.259 mg/kg, and SS-9 at 357.3546 mg/kg. The highest concentration of organic wood­
preserving constituents occurred in SS-10 with a concentration of 6,110.008 mg/kg .. As 
demonstrated by the detected constituents, wood-preserving activities may have contributed to 
the observed organics in the soil. The on-site source of wood-preserving constituents is located 
roughly 400 feet northwest of soil sample location SS-5 and SS-6. High concentrations of 
detected organics occurred at these locations. Further from the source, at SS-1, SS-2, SS-3, SS-
4, and SS-8, the concentrations of organic wood-preserving constituents have decreased 
considerably. The soil samples along Greenfield Creek (SS-1, SS-9, and SS-10) have detectable 
organic concentration levels, both upstream and downstream from the on-site drainage ditch. 
The detection along Greenfield Creek may suggest that additional off-site sources of these 
compounds are present. 

11 



I . 

• 

• 

• 

SOUI'HERN WOOD PIEDMONT COMPANY PHASE m GROUND WATER OUAUTY ASSESSMENT 
WILMINGfON, NORTH CAitOUNA FACIUI"Y FINAL 

2.5.6 Groundwater Quality 

Between October 13 and 16, 1992, EfE collected 21 groundwater samples from the existing 
monitoring wells at the facility. The groundwater samples were analyzed by the laboratory for 
dissolved and total arsenic, chromium, copper, and lead and semi-volatile and volatile organics. 
Please refer to Attachment A for a tabulated historical groundwater sample parameter summary. 

All dissolved metai concentrations were listed below detection limits, except for monitoring wells 
MW-15, MW-17, and MW-22. Groundwater from these wells yielded a dissolved arsenic 
concentration of 0.023 mg/1, 0.0057 mg/1, and 0.013 mg/1, respectively. 

The areas of separate phase fluids and areas of greatest organic wood preserving constituent 
concentrations occurred in close relation to the source areas (large storage tank area, diesel 
storage tank area, and the wood treatment area). The greatest concentration of organic wood­
preserving constituents occurred at MW-13, MW-14 and MW-22, with concentrations of total 
PAH's of 8.130 mg/1, 8.973 mg/1, and 13.358 mg/1, respectively. Heavy separate phase fluids 
were present in MW-11, MW-12, and MW-26. For additional information on the Phase II 
assessment activities please refer to the report by ViroGroup, Inc. entitled: PHASE II 
GROUNDWATER QUALITY ASSESSMENT WILMINGTON. NORTH CAROLINA 
FACILITY, dated February 26, 1993. 

2.6 Cape Fear River Surface Water Sampling 

Surface water samples have been collected from the Cape Fear River adjacent to the former 
wood treating facility since December 1985. Two upgradient and two downgradient samples are 
collected along the east bank of the Cape Fear River during each sampling event (Figure 22). 
The upgradient surface water samples are located near the U.S. Highway #74 bridge and near 
an old slip at the former wood treating facility. The downgradient surface water samples are 
located near the mouth of Greenfield Creek and near the North Carolina State Ports Authority. 
A total of 14 routine sampling events have occurred through July 1993. One resampling event, 
to evaluate a detection during the routine June 1989 sampling event occurred in July 1989. 

The upgradient sample location near U.S. Highway #74 has been below laboratory detection 
limits for the Wilmington site-specific constituents since initiation of surface water sampling 
activities. Surface water samples collected near the old slip have also been below laboratory 
detections limits for the Wilmington site-specific constituents, except on two occasions. Copper 
was detected at 0.02 mg/1 in June 1988 and chromium was detected at 0.011 mg/1 in January 
1990 near the old slip. 

Wilmington site-specific constituents were detected on two occasions at the downgradient 
location near the mouth of Greenfield Creek. Naphthalene was detected at a concentration of 
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0.050 mg/1 during the June 1989 sampling event. To evaluate the detection of naphthalene, a 
second sample was immediately collected near the mouth of Greenfield Creek in July 1989. The 
July 1989 surface water sample near the mouth of Greenfield Creek was below laboratory 
detection limits for the Wilmington site-specific constituents. During the July 1990 sampling 
event chromium was detected at 0.046 mg/1 and copper was detected at 0.052 mg/1 near the 
mouth of Greenfield Creek. The downgradient sample location near the North Carolina State 
Ports Authority has been below laboratory detection limits for the Wilmington site-specific 
constituents since initiation of sampling in December 1985. Please refer to Attachment A for 
the historical surface water sample parameter summary table for the Cape Fear River. 

Multiple sources of potential contamination to the Cape Fear River exist in this vicinity because 
of heavy industrialization along its banks and along the banks of tributary creeks. Urbanization 
along Greenfield Creek, including a City water treatment facility and a fuel tank farm present 
potential sources of contamination that may discharge to the Cape Fear River. The distribution 
of various constituents detected in soil samples collected along Greenfield Creek suggested the 
likelihood that multiple sources exist. 

3.0 PHASE ill GROUNDWATER QUALITY ASSESSMENT 

Data collected during the Phase I and Phase n groundwater quality assessments was utilized in 
the preparation of recommendations for a Phase III groundwater quality assessment. The 
purpose of the Phase m groundwater quality assessment was to further define the hydrogeology 
and groundwater quality with respect to past wood preserving activities at the facility. . Phase 
m activities included the abandonment of one monitoring well, installation of six upper aquifer 
monitoring wells and seven lower aquifer monitoring wells, groundwater sampling, soil 
sampling, and collection of sequential groundwater elevations from each monitoring well at the 
site to evaluate the tidal effects on the upper and lower aquifer flow regimes. For a complete 
description of the proposed Phase m groundwater quality assessment activities, please refer to 
the letter submitted to SWP entitled: RECOMMENDATIONS FOR A PHASE III 
GROUNDWATER QUALITY ASSESSMENT- SOUTHERN WOOD PIEDMONT COMPANY 
WILMINGTON. NORTH CAROLINA dated February 11, 1993. Presented below is ViroGroup, 
Inc. - ETE Division's summary of findings for the Phase m groundwater quality assessment. 

3.1 Monitoring Well Abandonment 

During the Phase II groundwater quality assessment, monitoring well MW-24 was installed 
adjacent to an on-site road that is used by the public for access to the Cape Fear River. This 
well was vandalized on several occasions. In order to prevent additional vandalism, this well 
was abandoned and reinstalled approximately 60 feet west in a less visible, wooded area. The 
designation for the replacement monitoring well is MW-24R. Monitoring well MW-24 was 
abandoned by over-reaming to below the well depth and removing all well materials from the 

13 



• 

• 

• 

SOUTHERN WOOD PIEDMOm' COMPANY PHASE m GROUND WATER QUALITY ASSESSMEI'IT 
WIU.tiNGTON, NORll{ CAROLINA FAcn.rrY FINAL 

borehole. The resultant borehole was then abandoned · by pressure grouting with a 
cement/bentonite (6% bentonite) grout to land surface using the tremie pipe method. Please 
refer to Attachment B for the MW-24 well abandonment record. 

3.2 Monitoring Well Installation 

Phase I and n activities included the installation of 17 upper aquifer ·and 3 lower aquifer 
monitoring wells at the facility. Based on this data, additional monitoring wells were necessary 
to properly define the plumes present within the upper and lower aquifers beneath the site. 
Twelve additional monitoring wells were installed between October 26 and November 13, 1993 
as part of the Phase m groundwater quality assessment activities. Please refer to Figure 3 for 
the locations of the newly installed monitoring wells. 

In order to install the proposed monitoring wells, appropriate permits were required. 
ViroGroup, Inc. contacted the State of North Carolina Department of Health, Environment, and 
Natural Resources (NCDHENR) officials to notify them of our intent to install monitoring wells 
in North Carolina. Diane Rossi of the Wilmington Division of NCDHENR stated that current 
regulations stipulate that well permits are not required if the monitoring wells are located on-site 
and are not to be used for production or recovery . 

Monitoring wells MW-28 and MW-28A were installed on a parcel of land adjacent to the 
Atlantic Coast Line Railroad located along the eastern property boundary. Access to this parcel 
could only be accomplished by driving along the railroad track easement. A right-of-entry 
permit was acquired through H. C. Worsham, Public Project Engineer of CSX Transportation, 
allowing the transport of the drilling rig and equipment along the railroad easement for 
monitoring well installation. Please refer to Attachment C for a copy of the letter requesting the 
Right-of-Entry permit and a copy of the permit issued by CSX Transportation allowing access 
to the parcel of land. 

One upper aquifer monitoring well (MW-27) was installed in a wetland area. Due to the location 
of the well, it was necessary to notify the U.S. Army Corps of Engineers of the intent to install 
the well. Please refer to Attachment C for a copy of the letter notifying the Corps of Engineers 
an~ a copy of the letter from the Corps of Engineers approving the installation of the monitoring 
well. 

Arrangements were made with the City of Wilmington to provide potable water for well 
installation through an on-site water hydrant. 

In order to better define the horizontal extent of the plumes in the upper aquifer, ViroGroup, 
Inc. installed 5 additional monitoring wells during the Phase lli assessment. One upper aquifer 
monitoring well (MW-27) is located in the northern portion of the site, adjacent to the Amerada 

14 



• 

• 

• 

SOurHERN WOOD PIEDMONT COMPANY PHASE m GROUND WAltR QUALITY ASSESSMENT 
WJU(INGTON, NORm CAROUNA FACIUTY FINAL 

Hess facility monitoring well. Three of the monitoring wells, designated MW-28 through MW-
30, were installed along the eastern property boundary and the southern perimeter of the wetland 
area. The fifth monitoring well (MW-24R) was installed as a replacement well for abandoned 
well MW-24. 

ViroGroup, Inc. also completed 7 monitoring wells (MW-llB, MW-14A, MW-20A, MW-22A, 
MW-24A, MW-28A and MW-29A) in the lower aquifer at the site. These lower aquifer 
monitoring wells were used to evaluate the thickness of the peat, the nature of the aquifer 
materials underlying the peat, the presence of a lower confining layer, the groundwater quality 
within the lower aquifer, and the lower aquifer groundwater flow direction(s) and hydraulic 
gradients. 

The monitoring wells were installed using an all-terrain vehicle (A TV) mounted drilling rig. 
Using the ATV rig allowed the installation of the monitoring wells without the build up of 
extensive roadways. To ensure representative soil sample collection, the monitoring wells were 
installed using the mud-rotary drilling technique. All of the monitoring wells were installed 
according to SWP specifications (Figure 5) with the exception of not using a surface casing 
during construction of the upper aquifer monitoring wells. A surface casing was not set during 
completion of the upper aquifer monitoring wells due to the upper aquifer being less than ten 
feet thick and the water table being located approximately 1 foot below land surface. 

The upper aquifer monitoring wells were installed by advancing the borehole to the top of the 
peat. Borehole depths ranged from 7 to 14 feet below land surface. The borehole for the lower 
aquifer monitoring wells was advanced to the top of the lower clay. Borehole depths for the 
lower aquifer monitoring wells ranged from 40 to 46 feet below land surface. 

During advancement of the soil borings, split-spoon samples were collected. A representative 
sample from each split spoon was placed in a zip-lock bag with adequate head space and 
screened with a photoionization detector (PID) organic vapor analyzer. All observations were 
recorded and the soil classified using the Unified Soil Classification System. 

Except for monitoring well MW-27, all upper aquifer monitoring wells were installed so the base 
of the screen rests on top of the peat. The screen of monitoring well MW-27 was installed to 
bracket the water table. 

To install the lower aquifer monitoring wells, a 10.:-inch diameter borehole was advanced into 
the underlying peat unit to a depth of approximately 20 feet below land surface. A 6-inch 
diameter PVC surface casing was installed into the open borehole. A grout mixture of cement 
and bentonite was placed by the tremie method in the annular space around the surface casing 
and the grout allowed to set a minimum of 24 hours. Within the surface casing, a 3.875-inch 
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diameter borehole was drilled to the top of the lower confming clay. Split-spoons were collected 
continuously to a depth of 20 feet, thereafter, they were collected on five-foot centers. 

All monitoring wells were constructed using 2-inch diameter, 10-foot sections of flush joint, 
threaded, PVC riser with a 5-foot section of factory slotted (0.01 inch) stainless steel well 
screen. A 10-foot screen was used in the completion of monitoring well MW-27 to allow for 
bracketing the water table which fluctuates due to tidal influences. Well construction included 
the placement of a sand filter from the base of the well screen to a height of two feet above the 
top of the screen. A two-foot bentonite plug was placed on top of the sand pack and a bentonite 
grout was placed in the remaining annular space to land surface. 

To prevent cross-contamination during drilling operations, all construction materials and 
downhole drill equipment were steam cleaned between each borehole. All decontamination fluids 
were contained in a lined pit on-site. 

To maintain the integrity of the wells after installation, each well was secured with a protective 
pad, aluminum casing, and keyed-alike locks . 

Upon completion, all of the newly installed monitoring wells were developed by the swab and 
pump method. 

All soil removed during the advancement of the boreholes, all decontamination fluids, all 
development fluids, and other drilling derived waste was disposed in labeled roll-off containers 
and solidified for proper off-site disposal. 

The precise location and elevation of the ground surface and top of casing (TOC) of the newly 
installed monitoring wells were determined by direct field survey. 

A well construction summary table and boring logs illustrating the sediments encountered, OVA 
screening, visual observations, olfactory observations, and monitoring well construction is 
presented in Attachment D of this report. 

3.3 Regional and Site Geologic Conditions 

3.3, 1 Regional Geology 

The SWP Wilmington, North Carolina facility is situated on relatively flat-lying Cretaceous and 
younger sediments of the Coastal Plain Physiographic Province that extends from the "Fall Line" 
to the continental margin (Soller and Mills, 1991). Approximately 1,500 feet of Coastal Plain 
sediments overlie pre-Mesozoic crystalline basement rock in the vicinity of the site (North 
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Carolina Geological Survey, 1985). Area lithology consists of sands indicative of Post-Miocene 
surficial deposits overlying sediments of the Upper Cretaceous Peedee Formation (Berry, 1949). 

The surficial soils in the site area typically consist of 5 to 60 feet of fine sands. The sands are 
tan to white in well-drained upland areas, while they are brown to black and contain several feet 
of organics in low lying or poorly-drained areas. The soils have been eroded and redeposited 
many times, resulting in buried stream channels, swamps and marsh areas, often containing soft 
organic silts, clays, and peat (Berry, 1949). 

Beneath the surficial soil are sediments of the Peedee Formation that typically range from 650 
to 700 feet in thickness. The Peedee soils generally consist of dense to very dense sand with 
zones of cemented sands and impure limestones. The sands have a characteristic salt and pepper 
appearance and the Peedee Formation is considered a major aquifer in this area (Blevins and 
Bradbourne, 1985). 

3.3.2 Site Geology 

The site is underlain by a very loose to loose, brown, fine to medium sand with a trace of coarse 
sand and small pebbles to a depth of 7 to 16 feet below land surface. This unit, for the purpose 
of this report, will be termed the upper sand. Encountered in every boring beneath the upper 
sand is a 13 to 16 feet thick, very loose, dark brown to black clayey peat to peaty clay with 
varying amounts of wood and root fragments. The maximum depth below land surface in which 
the peat was observed was 27.5 feet in monitoring well MW-llA. This unit will be termed the 
peat. The contact between the upper sand and the underlying peat is sharp. Underlying the peat 
is a 14 to 18 feet thick, very loose to loose, light brown to brown, medium to coarse sand. This 
unit has a sharp contact with the overlying peat and was observed to occur to a maximum depth 
of 44 feet below land surface at monitoring well MW-llA. For this report the lower sandy unit 
will be termed the lower sand. Encountered in all deep monitoring well borings beneath the 
lower sand is a 2.5 to 4 feet thick, fmn, tight, olive-gray silty clay with 5 to 10% phosphate and 
glauconite grains. This unit is termed the lower clay. The contact between the lower sand and 
the top of the lower clay is also sharp. Beneath the lower clay is a very dense, light gray sandy 
shell mold limestone and sand with alternating cemented shell molds and friable silt to large 
pebble sand laminae. The thickness of this limestone unit is currently unknown but, based on 
geologic literature, is estimated to be on the order of 650 to 700 feet in thickness. 

Dr. Victor A. Zullo of the University of North Carolina Geology Department located in 
Wilmington, North Carolina was contacted on November 9, 1992, to discuss the most likely 
depositional and age history of the units encountered beneath the facility. In order of decreasing 
age (decreasing depth), the limestone unit encountered may be the top portion of the middle to 
upper Peedee Formation (65 millon years before present) and has been named the Scotts Hill 
Member. These sandy limestones are shelf deposits and contain a large fauna that is usually 
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dominated by pelecypods. In these limestones, the aragonitic shelled mollusc have either been 
replaced by calcite or, when dissolved, occur as external molds. The locally occurring olive 
gray clay that caps the limestone at the site is marine in origin and is also most likely part of 
the upper Peedee Formation (Sohl and Owens, 1991). The Eocene Castle Hayne Limestone is 
commonly present on top of the Peedee Formation in the North Carolina coastal plain, however 
in the Wilmington vicinity of the Cape Fear River, the Castle Hayne Formation is missing 
(Harris and Zullo, 1991). The lower sand at the site is most likely a Pleistocene (10,000 years 
before present) fluvial deposit occurring as a point bar, cut-off meander or an old oxbow lake 
sequence. The peat at the site probably occurred as the result of filling an oxbow lake with 
marsh and swamp type sediments. As a result, the peat at the facility is probably regionally 
discontinuous in its lateral extent, even though it appears to be continuous beneath the entire 
facility (Zullo, verbal communication, 1992). The upper sand appears to have been deposited 
as aeolian sand dunes during the Holocene (Soller and Mills, 1991) or as fill material. 

3.4 Site Hydrogeology 

3.4.1 Aquifers and Confining Units 

Based on the borehole data collected to date, it appears that three aquifers and two confming 
units have been encountered beneath the facility. The upper sand (upper aquifer) beneath the 
SWP facility is under water table conditions and should be termed an unconfined or water table 
aquifer. This aquifer is not likely to be considered a major source of groundwater, except for 
minor local uses. The upper aquifer at the site appears to be bounded on all sides by 
groundwater discharge boundaries as shown by the upper aquifer water table flow map to be 
discussed later in this section. The upper aquifer discharge boundaries include: the Cape Fear 
River to the west, the drainage ditches located along the north and east property boundaries, and 
Greenfield Creek along the southern property boundary at the facility. Groundwater in the upper 
aquifer migrating from the center of the facility discharges to these boundaries rather than 
migrating beyond their locations. 

The peat is located beneath the upper aquifer. This unit consists of silt and clay with varying 
amounts of wood and root fragments. The nature of the materials making up the peat suggest 
that this unit should be termed a leaky confining unit that separates the upper and lower aquifers 
at the facility. Visual observation of the peat indicates that it is water saturated throughout its 
entire thickness, thereby demonstrating a hydraulic connection between the upper and lower 
aquifers. 

The lower aquifer at the facility consists of a permeable sand material that should, at the facility, 
be termed a semi-confined aquifer. This lower aquifer is also probably considered a minor 
source of groundwater in this area, except for local uses. Evidence that the lower aquifer is 
semi-confined relative to the upper aquifer is elucidated by the facts that the peat is completely 
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water saturated; the difference in direction of groundwater flow within the lower aquifer relative 
to the upper aquifer; and by the differences in the elevation head (vertical hydraulic gradient) 
of the groundwater in the upper and lower aquifers at the facility. The groundwater flow 
direction and gradients in the lower aquifer appears to be controlled by the surface water 
elevation of the Cape Fear River. Conversations with the local Corps of Engineers indicated that 
the Cape Fear River is dredged to the top of the limestone in the vicinity of Wilmington. This 
dredging of the river allows the lower aquifer to be in complete hydraulic interconnection with 
the Cape Fear River. The vertical hydraulic gradients, as will be discussed later in this section, 
indicate that the upper and lower aquifers are to a small degree hydraulically connected. 

Beneath the lower aquifer at the facility is an olive gray silty clay of marine origin that acts as 
a confining unit. This clay is 4 feet thick and on visual observation appears tight and dry. 

The third and lowermost aquifer encountered beneath the facility is the Peedee Limestone 
Formation. The unit is a confined aquifer and is a major source of groundwater in this area. 

3.4.2 Groundwater Flow Directions 

Groundwater levels were collected from 35 monitoring wells and surface water levels from 3 
staff gauges at the facility on November 16 and again on November 19, 1993. Multiple 
groundwater levels were collected from each monitoring well and staff gauge to evaluate the 
effect of tidal influences on the groundwater flow direction(s) in the upper and lower aquifers. 
In addition, the influence of the installation of a tidal flood-control gate at the confluence of 
Greenfield Creek and the Cape Fear River located at the southwestern edge of the property was 
evaluated. One set of groundwater levels was collected at low tide; a second set of levels was 
collected at a time that represents one quarter of a full tidal cycle (one-quarter low tide); a third 
set of levels was collected at a time that represents three quarters of a full tidal cycle (three­
quarter high tide), and; the last set of levels was collected at high tide (Attachment E). The tidal 
stage and fluctuation in the Cape Fear River, in Greenfield Creek, and in the on-site drainage 
ditches do not coincide. Therefore, the tidal stage referred to during this evaluation is the tidal 
stage in the Cape Fear River. 

The collected water level measurements were used to develop a series of water table surface 
maps for the upper aquifer (Figures 6 through 9). The figures progress from low tide conditions 
to high tide conditions at the site. The data used to construct the water table maps was collected 
by measuring the depth to water from the top of casing in all monitoring wells screened in the 
upper aquifer and the staff gauges that exist in the surface water bodies. The elevation of the 
top of casing was surveyed by a registered land surveyor to within 0.01 feet mean sea level 
(MSL). The depth to water in each well was subtracted from the top of casing elevation at each 
respective well to yield the elevation of the water table at that location. The groundwater 
elevations were plotted on a scaled site map and contoured. Groundwater flow directions are 
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depicted by arrows showing flow from areas of higher groundwater elevation to areas of lower 
groundwater elevation. -

As illustrated on the low tide upper aquifer water table map (Figure 6), an elongate water table 
·mound exists that is at its highest elevation in the northeast corner of the site. From this location 
the groundwater mound extends along the central portion of the site to the south with local highs 
in the center of the site in the vicinity of MW-12 and along the wetland area to the southeast. 
From this elongate groundwater mound, the groundwater flows off in all directions toward the 
on-site drainage ditches, Greenfield Creek, and the Cape Fear River. The horizontal hydraulic 
gradient at low tide is 0.0015 ft/ft along the northern property boundary toward the Cape Fear 
River; 0.0032 ft/ft in the central portion of the site toward the on-site drainage ditches; 0.0025 
ft/ft in the central portion of the site toward the Cape Fear River, and; 0.0017 ft/ft in the 
southeastern portion of the site toward Greenfield Creek. Local curvatures in the groundwater 
isoelevation lines result from the groundwater in the upper aquifer discharging to the on-site 
drainage ditches, Greenfield Creek, and the Cape Fear River. Groundwater within the upper 
aquifer from off-site in the vicinity of Optimist Park is flowing to the west towards the on-site 
drainage ditch near monitoring well MW-28 located to the east of the site. Both the Cape Fear 
River and the on-site drainage ditch staff gauges are at the lowest elevation observed during this 
flow evaluation. This suggests that the tidal gate is open allowing Greenfield Creek and the on­
site drainage ditches to discharge to the Cape Fear River. 

To keep reiteration to a minimum, only changes to the upper aquifer water table maps for the 
remainder of the tidal cycle will be highlighted in the following discussions. At one-quarter low 
tide the groundwater mound in the central portion of the site and along the eastern flank adjacent 
to the on-site drainage ditch has decreased in elevation. Groundwater elevations in the upper 
aquifer immediately adjacent to the Cape Fear River have begun to increase in elevation. The 
horizontal hydraulic gradients have remained the same, except for a slight decrease to 0.0016 
ft/ft in the central portion of the site toward the Cape Fear River. A groundwater deflection line 
developed along the on-site drainage ditch. This inflection line occurs when the surface water 
elevation in the on-site drainage ditch is greater than the groundwater elevation in the upper 
aquifer adjacent to the ditch due to the rising tide. At this tidal stage, the surface water in the 
ditch is flowing into the upper aquifer and encountering the groundwater flow from the central 
groundwater mound. These two opposing forces encounter each other and result in an inflection 
of approximately 90 degree in flow direction and an order of magnitude decrease in gradient 
near the drainage ditch. As a result, groundwater and constituents in the groundwater can be 
smeared with the direction of flow along the inflection line. The surface water elevations in the 
Cape Fear River and in the on-site drainage ditch are approximately the same indicating that the 
tide control gate is open . 
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At three-quarter high tide the central groundwater mound and the eastern flank have begun to 
increase slightly in elevation. A large increase in groundwater elevation of 0.65 feet has 
occurred adjacent to the Cape Fear River at monitoring well MW-22. The horizontal hydraulic 
gradients are approximately the same, except for a decrease in gradient to 0.0005 ft/ft from the 
central portion of the site toward the Cape Fear River. A groundwater inflection line developed 
in the upper aquifer that reaches from the northern portion of the site along the Cape Fear River 
to the southeastern comer of the site along the confluence of Greenfield Creek and the on-site 
drainage ditch. The elevation of the groundwater along the inflection line is approximately 1.88 
feet above mean sea level at MW-18 to the north and approximately 0.96 feet above mean sea 
level at MW-29 to the southeast. This change in elevation (horizontal hydraulic gradient of 
0.0003 ft/ft) along the inflection line indicates that a minor groundwater flow component exists 
to the south along the Cape Fear River and to the east along Greenfield Creek during the 
formation of the inflection line. The surface water elevation in the on-site drainage ditch is now 
much lower than the surface water elevation in the Cape Fear River indicating that the tide 
control gate is now closed preventing flow from the Cape Fear River to Greenfield Creek. 

Groundwater flow at high tide in the upper aquifer is similar to three-quarter high tide. The 
central groundwater mound has increased in elevation very slightly and the groundwater 
inflection line has migrated further east into the site. The horizontal hydraulic gradients are the 
same as the three-quarter high tide. The surface water elevation has increased in the on-site 
drainage ditch either because of increased discharge flow from the upper aquifer due to increased 
groundwater elevation or less probable, the tide control gate may have just been opened. An 
important observation is that the groundwater elevations in the central portion of the site are at 
their highest during low tide in the Cape Fear River. This most likely is the result of the 
delayed propagation of increased groundwater elevation from high tide along the Cape Fear 
River migrating to the central portion of the site. 

A series of potentiometric surface maps for the lower aquifer have also been constructed 
(Figures 10 through 13) to evaluate the tidal effects on the lower aquifer flow regime. At low 
tide a central groundwater mound is also present in the lower aquifer at the site. Groundwater 
along this mound is divided and flows off in three directions. Lower aquifer groundwater in the 
western portion of the site flows toward the Cape Fear River; in the eastern portion of the site 
toward the drainage ditches, and; the southern portion of the site toward Greenfield Creek. At 
low tide, horizontal groundwater flow in the lower aquifer discharges to the Cape Fear River 
in the western portion of the site and flows to the east and south under the on-site drainage 
ditches and Greenfield Creek in the eastern portion of the site. The horizontal hydraulic gradient 
to the west is 0.0001 ft/ft, to the east is 0.0008 ft/ft, and to the south is 0.0003 ft/ft. Vertical 
hydraulic gradients between the upper and lower aquifer are downward along the Cape Fear 
River and in the central portion of the site ranging between 0.013 ft/ft near the Cape Fear River 
to 0.016 ft!ft near the wetland area in the central portion of the site (Attachment E). Upward 
vertical hydraulic gradients are present along the eastern portion of Greenfield Creek and along 
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the on-site drainage ditches. The upward vertical hydraulic gradients ranged from 0.004 ft/ft 
near the upper reaches of the on-site drainage ditch to 0.036 ft/ft near the confluence of the on­
site drainage ditches. 

The vertical hydraulic gradients between the upper and lower aquifers were evaluated by 
comparing the groundwater elevations in the well clusters at the facility (e.g. MW-28 and MW-
28A). The vertical hydraulic gradient is calculated by dividing the difference in groundwater 
elevation in each well in the well cluster by the difference in the mid-point elevation of each well 
screen in the well cluster. Downward vertical hydraulic gradients exist in areas of flow from 
the upper aquifer to the lower aquifer and upward vertical hydraulic gradients exist in areas of 
flow from the lower aquifer to the upper aquifer. 

At one-quarter low tide the potentiometric head along the western flank and the central portion 
of the groundwater mound have increased. The groundwater divide disappeared and flow in the 
western portion of the site has reversed and is now flowing toward the southeast. A minor 
component of flow still exists to the west, however, in a narrow band immediately adjacent to 
the Cape Fear River. The horizontal gradient across the site to the southeast has decreased to 
0.0005 ftlft. The vertical gradient between the upper and lower aquifer along the western flank 
has also reversed (MW-8/MW-8A) and is now upward at 0.022 ft/ft. The vertical hydraulic 
gradient has remained downward in the central portion of the site but has decreased to an 
average gradient of 0.008 ft/ft. Upward vertical hydraulic gradients are still present along the 
eastern portion of Greenfield Creek and along the on-site drainage ditches. These upward 
gradients have increased slightly to an average vertical gradient of 0.029 ft/ft. 

During three-quarter high tide the potentiometric head along the Cape Fear River has continued 
to increase. All flow in the lower aquifer is now to the southeast. The minor flow component 
to the west toward the Cape Fear River has reversed. The horizontal hydraulic gradient across 
the site to the southeast has increased to 0.0008 ft/ft. The upward vertical hydraulic gradient 
has increased to 0.035 ft/ft along the Cape Fear River and has decreased to an average of 0.025 
ft/ft along the on-site drainage ditches. Downward vertical hydraulic gradients remain 
approximately the same in the central portion of the site with an average gradient of 0.008 ft/ft. 

The groundwater flow at high tide is similar to three-quarter high tide in the lower aquifer, 
except that the potentiometric head along the western and central portion of the site has 
increased. As a result, the horizontal hydraulic gradient to the southeast has also increased to 
0.0009 ft/ft. The upward vertical hydraulic gradient increased along the Cape Fear River to 
0.042 ft/ft and to an average of 0.027 ft/ft along the on-site drainage ditches. Downward 
vertical gradients are present in the central portion of the site throughout the tidal cycle with the 
lowest downward vertical gradients occurring at high tide at an average of 0.005 ft/ft. 

22 



• 

• 

• 

SOUTHERN WOOD PIEDMONT COMPANY PHASE m GROUND WATER OUAUTV ASSESSMENT 
WILMINGTON, NORTH CAROUNA FACIIJTY FINAL 

3.5 Soil Quality 

During installation of the monitoring wells, close attention was given to the condition of the soils 
encountered. The soil observations were made by collecting split-spoon soil samples 
continuously from land surface to the bottom of the borehole in the upper aquifer monitoring 
wells. The soils in the lower aquifer monitoring well boreholes were observed by collecting 
split-spoon soil samples continuously from land surface to the bottom of the peat, followed by 
five-foot intervals below the peat to the bottom of the borehole. Soil observations included 
visible staining of the soil, odor, total organic vapor screening (OVA) using a photoionization 
detector, and laboratory analyses. 

Soil observations during the Phase I and IT groundwater quality assessments indicate three main 
source areas exist (Figure 4). The first area is the wood treatment source area, and includes the 
former creosote treatment area, former CCA treatment area and the former sludge ditch. The 
contaminants from these areas appear to have coalesced and are following the same migration 
pathways in the subsurface. The second source is the large storage tank area. Contaminants 
from this area are separated from the other areas and appear to be following a different 
migration pathway. The third source is the diesel storage tank areas. This source can be 
separated by its location on the site and the physical behavior of the contaminants in the 
subsurface. The diesel contaminants are less dense than water and tend to float when present 
as a separate phase. In addition, the dissolved phase associated with diesel does not tend to 
display a large degree of vertical movement into the subsurface. Wood-preserving constituents 
are more dense than water and are, therefore, more likely to more downward into the 
subsurface. 

For clarity, soil quality observations will be addressed by source area and will include only 
observations made during the Phase Ill groundwater quality assessment. For a review of the 
observations from previous assessments, please refer to the boring logs in Attachment D or the 
previously referenced Phase IT groundwater quality assessment report. 

Visible staining of the soils in the vicinity of the wood treatment source area were further 
evaluated by Phase ill monitoring wells MW-11B, MW-14A, MW-20A, MW-24A, MW-28A, 
MW-29A, and MW-30. Monitoring well MW-llB is located in the area formerly occupied by 

·the creosote treatment facility. Wood-preserving constituents were observed in the soil from 5 
feet below land surface to 17 feet below land surface at this location. Staining was observed to 
a depth of 1 foot below the top of the peat. Monitoring well MW-14A is located hydraulically 
downgradient from the former wood treating facility at the upper reaches of the former sludge 
ditch. Staining was observed at a depth of 3 feet to 22 feet below land surface. Staining was 
present to a depth of 14.5 feet below the top of peat at MW-14A. Monitoring well MW-20A 
is located upgradient of the former wood treatment facility. No staining or odors were detected 
in this boring, however, organic vapors were detected by the OVA in a thin zone on top of the 
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peat. Monitoring well MW-24A, located down gradient to the south of the former wood treatment 
facility, had stained sediments from 7 to 12 feet below land surface. Located to the east of the 
former sludge ditch and across the on-site drainage ditch is monitoring well MW-28A. No 
staining or odors were detected in this boring. Elevated OVA readings, however, were detected 
in the upper aquifer and in the peat at this location. Monitoring well MW-29A is located near 
the confluence of the on-site drainage ditch and Greenfield Creek in the southeastern portion of 
the property. No visible wood-preserving constituents were present at this location, however, 
a moderate odor and elevated OVA results were detected in the lower aquifer on top of the 
lower clay at a depth from 34 to 38 feet below land surface. Monitoring well MW-29A 
appeared clean until a depth of 34 feet below land surface. This suggests that dissolved 
constituents have migrated from the wood preserving source area through the upper aquifer, 
peat, and the upper portion of the lower aquifer and are now being detected downgradient of the 
source on top of the lower clay. Monitoring well MW-30 is also located downgradient of the 
wood preserving source area adjacent to the on-site wetland area. No staining was observed, 
however, a moderate odor and elevated OVA results were detected in the upper aquifer 
immediately on top of the peat. 

Monitoring well MW-22A is completed in the vicinity of the former large storage tank 
containment area adjacent to the Cape Fear River. Visible staining was observed at a depth 
from 4 to 6 feet below land surface. A slight diesel odor was observed in the upper 4 feet of 
the borehole followed by a wood preserving constituent odor from 4 to 14 feet below land 
surface in the upper aquifer. A slight wood preserving constituent odor and elevated OVA 
results were also detected in the upper portion of the lower aquifer at MW-22A. 

The Amerada Hess Corporation petroleum tank farm is located adjacent to the northern property 
boundary. A truck fueling and wash area is located near the northeast portion of the City of 
Wilmington property. Amerada Hess corporation investigated and documented a release in this 
portion of the site. In addition, Hess installed a monitoring well on the City of Wilmington 
property. In order to further investigate this release area, monitoring well MW-27 was installed 
during the Phase ill assessment activities. Diesel stained soils, odors, and elevated OVA results 
were detected to a depth of 6 feet below land surface at this location. 

Soil sampling completed during the Phase II groundwater quality assessment indicated high 
constituent levels in the vicinity of SS-10 along Greenfield Creek (Figure 3). This soil sample 
was suspect because the laboratory results were a magnitude higher than the other samples 
collected and the field observations were not indicative of high levels of contamination. 
Therefore, ViroGroup, Inc. collected a second soil sample (SS-lOA) at this location to compare 
to the original soil sampling results. 

To collect the soil sample, a pre-cleaned hand auger was used to advance a borehole into the 
sediment along the on-site side of Greenfield Creek. The hand auger boring was conducted at 
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low tide so that the boring could be completed in the creekbed. The boring was advanced to a 
depth of approximately 2 feet below land surface with the deepest sample retrieved from the 
borehole sent to the laboratory for analysis of Wilmington site-specific constituents (Attachment 
F). The sample was removed from the hand auger with a clean stainless-steel spoon and placed 
in respective clean sample containers provided by the laboratory. All soil excavated during 
completion of the soil boring was containerized in a roll-off container fat: proper disposal. 

The sediment encountered in the borehole was a fine to very coarse, dark brown sand. No 
visible staining or odor was present in the soil sample. Please refer to the soil sample collection 
summary sheet located in Attachment F of this report. 

Of the Wilmington site-specific list of constituents analyzed, only a fraction of the constituents 
were detected. The semi-volatile organics that were detected in the soil included: acenaphthene 
at 3.3 mg/kg dw, benzo(a)anthracene at 7.3 mg/kg dw, benzo(a)pyrene at 2.6 mg/kg dw, 
benzo(b)fluoranthene at 6 mg/kg dw, benzo(k)fluoranthene at 2.1 mg/kg dw, chrysene at 9 
mg/kg dw, and fluoranthene at 15 mg/kg dw, (7 out of 23 constituents were detected). No 
volatile organics were detected in soil sample SS-10A. Arsenic was detected at a concentration 
of 13 mg/kg dw, chromium at 38 mg/kg dw and copper at 34 mg/kg dw. Please refer to 
Attachment F for a summary of the detected constituents in SS-lOA . 

Results from the second soil sample collected at location SS-10 are much lower than the frrst 
sample collected. The summed total for detected semi-volatile organics in the first sample, SS-
10 is 6,110 mg/kg dw and for the second sample SS-lOA is 45.3 mg/kg dw. As shown, the frrst 
sample is suspect. Please refer to Attachment A for a tabulated historical soil sample parameter 
summary from the Phase IT assessment. 

At completion of field activities, the roll-offs containing all assessment derived wastes were 
solidified by mixing the materials with kiln dust. Following solidification, a composite soil 
sample was collected for analysis by the Toxicity Characteristic Leaching Procedure (TCLP) to 
evaluate disposal options for the soil. The soil sample was analyzed for arsenic, chromium, 
lead, mercury, benzene, methyl ethyl ketone, a-cresol, m +p cresol, hexachlorobenzene, 
pentachlorophenol, pyridine, 2,4,5-trichlorophenol, and 2,4,6-trichlorophenol. All analytical 
results were below laboratory detection limits. Please refer to Attachment F for a summary 
table for the TCLP analysis and for the soil sample collection sheet. 

3.6 Groundwater Quality 

On November 16 through 19, 1993, ViroGroup collected 31 groundwater samples from the 
existing monitoring wells at the facility. Groundwater samples were not collected from 
monitoring wells MW-11, MW-14, MW-22, or MW-26 because a heavy (sinker) separate phase 
fluid was observed in these monitoring wells. Separate phase fluid thickness measurements were 
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collected from these monitoring wells using an interface probe. A thickness of 0.01 feet at MW-
11, 0.41 feet at MW-14, 0.23 feet at MW-22 and 5.24 feet at MW-26 was measured during the 
Phase ill assessment. A trace of heavy separate phase fluid was present in MW-12. A trace 
light (floating) sheen was observed in monitoring wells MW-12, MW-13, MW-16, MW-17, and 
MW-28. 

Subsequent to the separate phase fluid evaluation, representative groundwater samples were 
collected from the remaining monitoring wells utilizing a clean disposable bailer to evacuate a 
minimum of three well volumes of groundwater from the well. The salinity, pH, conductivity, 
and temperature of the groundwater at each well were recorded and the groundwater sample 
placed into respective sterile groundwater sample containers for each well. The containers were 
labeled according to owner, site name, well number, date, time, and type of analysis to be 
performed. The collected samples were kept cool by placing the samples immediately into a 
cooler chilled to 4 oc with ice. The sealed samples were then shipped with the appropriate chain­
of-custody form via Federal Express overnight to Savannah Laboratories and Environmental 
Services, Inc. for analysis. The groundwater samples were analyzed for the Wilmington site­
specific constituent list (Attachment G). Standard groundwater sampling protocol was followed 
as documented in the report entitled: SAMPLING AND ANALYSIS PLAN FOR 
GRQUNDWA TER MONITORING - SOUTHERN WOOD PIEDMONT COMPANY revised 
October 1991. Please refer to the groundwater sample collection summary sheets located in 
Attachment G for a listing of water level, well depth, sample appearance, volume purged, 
temperature, conductivity, pH, salinity, the presence of separate phase fluids and additional 
observations made during this groundwater sampling event for each monitoring well at the 
facility. 

All purge water was containerized in a labeled roll-off container for proper disposal. 

Temperature-compensated salinity measurements were collected in the field at each monitoring 
well at the facility using a YSI Model 33 SCT meter. Please refer to Attachment G for the 
salinity measurement summary table and Figure 14 for the upper aquifer salinity isoconcentration 
map. The EPA recommended limit for chloride concentration is 250 mg/1. At chloride 
concentration above 250 mg/1 water begins to have an objectional taste. As shown on the upper 
aquifer salinity isoconcentration map, a mound a fresh water (salinity < 250 mg/1) is present 
in the northern portion of the site. This mound becomes elongate to the south reaching into the 
wetland area in the southeastern portion of the property. Brackish water is present in the upper 
aquifer along the Cape Fear River, Greenfield Creek, and the on-site drainage ditches. 

Slightly saline groundwater is also present in the lower aquifer at 200 mg/1 in MW-22A adjacent 
to the Cape Fear River and in MW-29A adjacent to Greenfield Creek. Otherwise, the lower 
aquifer appears to contain freshwater . 
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The groundwater samples were analyzed by the laboratory for Wilmington site-specific wood 
preserving metals, semi-volatiles and volatiles. These constituents were selected to evaluate 
potential groundwater contamination from the former wood treating facility at the site. Please 
refer to the groundwater sample parameter summary tables presented in Attachment G for a 
listing of the individual constituents that were detected at each monitoring well at the facility. 
Presented below is a summary of the detected constituents at the facility. 

The groundwater samples for metals were analyzed after filtration (dissolved metals) and with 
no filtration (total metals). After filtration, all dissolved arsenic, chromium, and copper 
concentrations were below laboratory detection limits. 

Total arsenic, chromium and copper concentrations were detected in many of the monitoring 
wells in the upper aquifer at the facility. Total arsenic concentrations in the upper aquifer 
ranged from ND (non-detected) to 0.088 mg/1. The highest level of total arsenic detected was 
present at MW-15 in close proximity to the CCA treatment area. Concentrations of total 
chromium ranged from ND to 4.6 mg/1. The highest detected level of chromium occurred along 
the northern property boundary at MW-18. Total copper concentrations ranged from ND to 
0.058 mg/1. The highest area of detected total copper occurred in the vicinity of the large 
storage tank area at MW-13. No concentrations of total arsenic, chromium or copper were 
detected in the lower aquifer at the facility. 

Groundwater samples were also analyzed for semi-volatile and volatile organic wood-preserving 
constituents. Please refer to the Wilmington site-specific groundwater sample list located in 
Attachment G for a complete listing of the semi-volatile and volatile constituents. From the 
entire list of constituents analyzed, only a small fraction of the constituents were detected. The 
semi-volatile organics that were detected in the groundwater included: acenaphthene, 
anthracene, carbazole, fluoranthene, naphthalene, and phenanthrene (6 out of 23 constituents 
were detected). The volatile organics that were detected in the groundwater during Phase III 
include: benzene, ethyl benzene, m/p xylene, o-xylene, and toluene (5 out 30 constituents were 
detected). 

For simplification the organic wood preserving constituent concentrations in each well are 
summed to arrive at a total organic wood preserving constituent concentration. This total 
concentration is used to produce organic wood preserving constituent isoconcentration maps for 
the upper and lower aquifers depicted in Figures 15 and 16. 

The areas of separate phase fluid and elevated dissolved constituent concentrations occur in close 
relation to the source areas (large storage tank area, diesel storage tank area, and the wood 
treatment area). As demonstrated by the concentration of organic constituents in the source 
areas, relative to the rest of the site, and by the list of detected constituents, wood-preserving 
activities most likely contributed to the observed organics in the groundwater at the site . 
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In the upper aquifer at the facility 1 heavy separate phase fluids are present in monitoring wells 
MW-11, MW-14, MW-22, and MW-26. The highest detected dissolved concentrations of total 
organic wood-preserving constituents are present in MW-12 at 5.155 mg/1 and MW-13 at 5.289 
mgn. An east to west trending band of dissolved and free-phase organics occurs along the 
southern City of Wilmington property boundary between the Cape Fear River to the west and 
the on-site drainage ditch to the east. Along this band, dissolved organics from the former wood 
treatment area and sludge ditch migrate to the east toward the on-site drainage ditch and then 
tum to the south toward Greenfield Creek. Once the dissolved organics approached the area 
where the stagnation line occurs, the dissolved organics are smeared to the north and south 
parallel to the on-site drainage ditch. The dissolved organics do not appear to migrate off-site 
to the east due to the westerly direction of groundwater flow toward the on-site drainage ditch 
in the vicinity of Optimist Park. Segments of the dissolved plume emanating from the former 
wood treatment area are also migrating to the southwest toward monitoring well MW-19 and 
MW-24 and to the west toward MW-17. The dissolved organics in the vicinity of the former 
diesel storage tanks and the large storage tank area are migrating to the west toward the Cape 
Fear River. 

The lateral extent of the upper aquifer dissolved organic wood preserving constituent plume is 
defined in the northern portion of the site. The southern portion of the site and the areas off-site 
to the east of the drainage ditch are defined to low concentrations of wood-preserving 
constituents. 

The dissolved organic wood preserving constituent plume has also migrated vertically through 
the peat and into the lower aquifer at the facility. Wood-preserving constituents entered the 
lower aquifer in the vicinity of former wood treatment area, former sludge ditch and the former 
large storage tank area. In the vicinity of the former wood treatment area and the sludge ditch 
the dissolved constituents in the lower aquifer have migrated to the east toward the on-site 
drainage ditch, then to the south toward Greenfield Creek and finally turning southwest toward 
the Cape Fear River. Near the large storage tank source area, the wood preserving constituents 
in the lower aquifer are migrating to the west toward the Cape Fear River. 

The lateral extent of the lower aquifer dissolved wood preserving constituent plume is defmed 
to the north and west in the central portion of the site and to the east in the vicinity of MW-28A. 
The downgradient southeastern portion of the site has been defined to low concentrations of 
wood-preserving constituents. 

In order to further investigate the documented release from Amerada Hess Corporation located 
to the north of the site, groundwater samples for hydrocarbons were collected from monitoring 
wells MW-6, MW-18, and MW-27. The groundwater samples were analyzed for hydrocarbons 
as gasoline, as kerosene, as heavy oils, as mineral spirits, as varsol, and as fuel oiUdiesel. All 
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hydrocarbon analyses were below laboratory detection limits for these constituents. Please refer 
to Attachment G for a summary of the hydrocarbon analyses. 

The concentration of each organic wood preserving constituent was compared to the 
Environmental Protection Agency's Drinking Water Regulations and Health Advisories (EPA, 
1993). The EPA lists a maximum contaminant level (MCL) for several of the organic wood­
preserving constituents. The MCL for constituents analyzed during the Phase III groundwater 
quality assessment are: 0.001 mg/1 pentachlorophenol, 0.0002 mg/1 benzo(a)pyrene, 0.005 mg/1 
1,1,2-trichloroethane, 0.002 mg/1 vinyl chloride, 0.005 mg/1 benzene, 0.005 mg/1 carbon 
tetrachloride, 0.005 mg/1 1,2-dichloroethane, 0.005 mg/1 dichloromethane, 0.005 mg/1 1,2-
dichloropropane, 0. 7 mg/1 ethyl benzene, 10 mg/1 total xylenes, 1 mg/1 toluene, 0.1 mg/1 trans-
1 ,2-dichloroethy1ene, and 0.2 mg/1 1,1, 1 trichloroethane. Out of all the constituents analyzed 
at each monitoring well, only benzene exceeded its MCL. The benzene concentration exceeded 
the MCL at MW-19 at 0.0055 mg/1 and at MW-13 at 0.046 mg/1 in the vicinity of the former 
diesel storage tanks and the former large storage tank area (Figure 17). The laboratory detection 
limits of 0.05 mg/1 pentachlorophenol and 0.01 mg/1 benzo(a)pyrene used during the Phase III 
assessment were not low enough to compare the results to the MCLs for these constituents. 
However, at the quantitation limit used for the Phase III assessment no pentachlorophenol or 
benzo(a)pyrene was detected at the facility. Groundwater samples were not collected from 
monitoring wells that contained separate phase constituents. 

3.7 Surface Water Quality 

Surface water samples were collected along the east bank of the Cape Fear River adjacent to the 
former wood treating facility on January 18, 1994. Two upgradient and two downgradient 
samples were collected. The upgradient surface water samples are located near the U.S. 
~ighway #74 bridge and near the old slip at the former wood treating facility (Figure 22). The 
downgradient surface water samples are located near the mouth of Greenfield Creek and near 
the North Carolina State Ports Authority. Both the up gradient and down gradient surface water 
samples were below laboratory detection limits for the Wilmington site-specific constituents. 
Please refer to Attachment G for the Phase m surface water sample parameter summary table 
and laboratory data for the Cape Fear River surface water samples. 

4.0 SUBSURFACE WOOD PRESERVING CONSTITUENT MIGRATION 

Wood-preserving constituents (creosote/coal tar) are considered to be dense non-aqueous phase 
liquids (DNAPLS). As a whole, wood-preserving constituents are slightly heavier than water, 
have a high viscosity, and a low dissolved phase mobility (Cherry, 1992). Because wood­
preserving constituents are heavier than water, gravity and interfacial tension between the 
DNAPL and groundwater play an important role in the migration of the DNAPL. The DNAPL 
will continue to migrate vertically downward in the subsurface until it intercepts a barrier to its 
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vertical migration. The barrier to migration could be a fine-grained layer or a clay or any 
material in which the pore spaces are smaller than that of the host material. If the barrier is flat 
lying, the DNAPL will begin to pool and spread laterally on this barrier until a critical pool 
height is encountered. The critical pool height is the height of the DNAPL pool required to 
exceed the entry pressure (capillary pore pressure and interfacial tension) within the pores of the 
material restricting the movement of the DNAPL. Once this critical pool height is reached, the 
DNAPL will then begin to flow through the original barrier to flow (Kueper, 1992). Once the 
entrance pressure is achieved and flow through the barrier has begun, the reduced interfacial 
tension can allow the entire free product pool to drain leaving only residual DNAPL behind. 
If the barrier encountered is sloping, the DNAPL will most likely flow by gravity downslope 
until another barrier to flow is encountered causing the DNAPL to pool. This can continue until 
the required entry pressure cannot be met or until the separate phase fluid volume is reduced to 
residual concentrations. 

As the DNAPL is migrating through porous media, residual DNAPL is left behind the trailing 
edge of the moving DNAPL body due to snap-off and by-passing mechanisms. It can be 
expected that an estimated 20 percent of the DNAPL body will be left behind as residual during 
free-phase migration (U.S. EPA, 1993). After a certain distance of migration, the free phase 
will be reduced to just residual concentrations (Kueper, 1992) . 

At the Wilmington, North Carolina facility it appears that the concepts presented above exist 
(Figures 18, 19, 20, and 21). Wood-preserving constituents entered the subsurface at the former 
wood treatment area (MW-11), along the former sludge ditch (MW-14), and at the confluence 
of the on-site drainage ditches near (MW-26). In the subsurface, the free-phase wood-preserving 
constituents migrated to the top of the peat. Once the free-phase wood-preserving constituents 
encountered the peat, the product began to pool near MW-11 adjacent to a mound in the peat 
at MW-14. As the pool height increased, its width began to migrate to the northwest toward 
MW-12 and MW-17, to the southwest toward MW-19 and MW-24, and to the east toward MW-
26. For a period of time, the fine-grained nature and the sloping surface of the peat prevented 
the downward infiltration of free-phase wood-preserving constituents into the peat. However, 
the pool height continued to increase until the critical pool height was reached. At that time, 
the free-phase wood-preserving constituents migrated into the peat at MW-11 and MW-14. 
Because the entry pressure into the peat was exceeded, the pool drained into the peat and 
migrated to the east toward MW-26 and the on-site drainage ditch. Presently, it appears that 
the migration of free-phase wood-preserving constituents has reached a standstill by pooling 
beneath the confluence of the on-site drainage ditches near MW-26. Free-phase measurements 
indicate that residual concentrations are present in the upper aquifer near MW-11 at 0.01 feet, 
in MW-12 at trace levels and in the peat near MW-14 at 0.41 feet. Residual concentrations in 
these areas indicate that the free-phase constituents have migrated from this area leaving a trail 
of residual concentrations behind .. The free-phase constituents appear to have become stationary 
and are pooled near MW-26 at a thickness of 5.24 feet .. 
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Free-phase wood-preserving constituents also entered the subsurface near the former large 
storage tank area (MW-13). Once in the subsurface, the free-phase constituents migrated to the 
west toward the Cape Fear River. It appears that these constituents did not pool on top of the 
peat as indicated by residual concentrations of 0.23 feet at MW-22 . 
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• Historical Groundwater Elevation Summary Table 
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HISTORICAL GROUNDWATER ELEVATION SUMMARY TABLE 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

RISER DEPTH GROUNDWATER 
WELL# DATE TIME ELEV TO WATER ELEVATION 

Ditch Staff Gauge 4-1-92 7:00 6.64 1.90 1.88 
4-1-92 9:00 6.64 2.40 2.38 
4-1-92 11:00 6.64 2.13 2.11 
4-1-92 13:00 6.64 0.20 0.18 
4-1-92 15:00 6.64 0.10 0.08 
4-1-92 17:00 6.64 0.26 0.24 
4-1-92 19:00 6.64 1.85 1.83 

10-13-92 6.64 -0.05 -0.07 
River Staff Gauge 4-1-92 7:00 5.93 4.70 3.97 

4-1-92 9:00 5.93 4.75 4.02 
4-1-92 11:00 5.93 3.20 2.47 
4-1-92 13:00 5.93 1.65 0.92 
4-1-92 15:00 5.93 0.60 -0.13 
4-1-92 17:00 5.93 2.80 2.07 
4-1-92 19:00 5.93 4.80 4.07 

10-13-92 5.93 -0.41 -1.14 
8-2 4-1-92 7:00 6.96 5.45 1.51 

4-1-92 9:00 6.96 5.30 1.66 
4-1-92 11:00 6.96 5.45 1.51 
4-1-92 13:00 6.96 5.72 1.24 
4-1-92 15:00 6.96 5.87 1.09 
4-1-92 17:00 6.96 5.78 1.18 
4-1-92 19:00 6.96 5.40 1.56 

8-3 4-1-92 7:00 5.13 3.00 2.13 
4-1-92 9:00 5.13 2.67 2.46 
4-1-92 11:00 5.13 3.12 2.01 
4-1-92 13:00 5.13 3.70 1.43 
4-·1-92 15:00 5.13 3.96 1.17 
4-1-92 17:00 5.13 3.78 1.35 
4-1-92 19:00 5.13 2.98 2.14 

8-4 4-1-92 7:00 4.18 1.47 2.71 
4-1-92 9:00 4.18 1.45 2.73 
4-1-92 11:00 4.18 1.43 2.75 
4-1-92 13:00 4.18 1.40 2.78 
4-1-92 15:00 4.18 1.38 2.80 
4-1-92 17:00 4.18 1.38 2.80 
4-1-92 19:00 4.18 1.41 2.77 

8-5 4-1-92 7:00 5.79 3.38 2.41 
4-1-92 9:00 5.79 3.36 2.43 

. 4-1-92 11:00 5.79 3.41 2.38 
4-1-92 13:00 5.79 3.38 2.41 
4-1-92 15:00 5.79 3.36 2.43 
4-1-92 17:00 5.79 3.36 2.43 
4-1-92 19:00 5.79 3.38 2.41 
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• RISER DEPTH GROUNDWATER 
WELL# DATE TIME ELEV TO WATER ELEVATION 

B-6 4-1-92 7:00 6.06 4.20 1.86 
4-1-92 9:00 6.06 4.17 1.89 
4-1-92 11:00 .. 6.06 4.13 1.93 
4-1-92 13:00 6.06 4.12 1.94 
4-1-92 15:00 6.06 4.14 1.92 
4-1-92 17:00 6.06 4.16 1.90 
4-1-92 19:00 6.06 4.19 1.87 

MW-6 4-1-92 7:00 5.07 2.78 2.29 
4-1-92 9:00 5.07 2.76 2.31 
4-1-92 11:00 5.07 2.72 2.35 
4-1-92 13:00 5.07 2.72 2.35 
4-1-92 15:00 5.07 2.70 2.37 
4-1-92 17:00 5.07 2.73 2.34 
4-1-92 19:00 5.07 2.74 2.33 

10-13-92 5.07 2.55 2.52 
MW-7 4-1-92 7:00 6.03 4.34 1.69 

4-1-92 9:00 6.03 4.22 1.81 
4-1-92 11:00 6.03 4.19 1.84 
4-1-92 13:00 6.03 4.30 1.73 
4-1-92 15:00 6.03 4.37 1.66 
4-1-92 17:00 6.03 4.40 1.63 
4-1-92 19:00 6.03 4.28 1.75 

10-13-92 6.03 3.66 2.37 

• MW-8 4-1-92 7:00 6.80 4.68 2.12 
4-1-92 9:00 6.80 4.64 2.16 
4-1-92 11:00 6.80 . 4.62 2.18 
4-1-92 13:00 6.80 4.58 2.22 
4-1-92 15:00 6.80 4.55 2.25 
4-1-92 17:00 6.80 4.55 2.25 
4-1-92 19:00 6.80 4.52 2.28 

10-13-92 6.80 4.22 2.58 
I MW-8A I 10-13-92 I I 6.431 3.431 3.001 

MW-9 4-1-92 7:00 6.43 4.28 2.15 
4-1-92 9:00 6.43 4.26 2.17 
4-1-92 11:00 6.43 4.19 2.24 
4-1-92 13:00 6.43 4.16 2.27 
4-1-92 15:00 6.43 4.14 2.29 
4-1-92 17:00 6.43 4.16 2.27 
4-1-92 19:00 6.43 4.19 2.24 

10-13-92 6.43 3.82 2.61 
MW-10 4-1-92 7:00 7.41 4.85 2.56 

4-1-92 9:00 7.41 4.84 2.57 
4-1-92 11:00 7.41 4.82 2.59 
4-1-92 13:00 7.41 4.80 2.61 
4-1-92 15:00 7.41 4.78 2.63 
4-1-92 17:00 7.41 4.80 2.61 
4-1-92 19:00 7.41 4.83 2.58 

10-13-92 7.41 4.56 2.85 

• 



• RISER DEPTH GROUNDWATER 
WELL# DATE TIME ELEV TO WATER ELEVATION 
MW-11 4-1-92 7:00 8.02 5.34 2.68 

4-1-92 9:00 8.02 5.33 2.69 
4-1-92 11:00 8.02 5.31 2.71 
4-1-92 13:00 8.02 5.27 2.75 
4-1-92 15:00 8.02 5.22 2.80 
4-1-92 17:00 8.02 5.20 2.82 
4-1-92 19:00 8.02 5.26 2.76 

10-13-92 8.02 5.19 2.83 
I MW-11A I 10-13-92 I I 6.381 3.891 2.491 

MW-12 4-1-92 7:00 8.22 5.55 2.67 
4-1-92 9:00 8.22 5.55 2.67 
4-1-92 11:00 8.22 5.51 2.71 
4-1-92 13:00 8.22 5.49 2.73 
4-1-92 15:00 8.22 5.45 2.77 
4-1-92 17:00 8.22 5.45 2.77 
4..:...1-92 19:00 8.22 5.50 2.72 

10-13-92 8.22 5.46 2.76 
MW-13 4-1-92 7:00 6.97 4.75 2.22 

4-1-92 9:00 6.97 4.55 2.42 
4-1-92 11:00 6.97 4.55 2.42 
4-1-92 13:00 6.97 4.65 2.32 
4-1-92 15:00 6.97 4.68 2.29 
4-1-92 17:00 6.97 4.72 2.25 

• 4-1-92 19:00 6.97· 4.65 2.32 
10-13-92 6.97 4.49 2.48 

MW-14 4-1-92 7:00 6.30 4.38 1.92 
4-1-92 9:00 6.30 4.28 . 2.02 
4-1-92 11:00 6.30 4.15 2.15 
4-1-92 13:00 6.30 4.12 2.18 
4-1-92 15:00 6.30 4.09 2.21 
4-1-92 17:00 6.30 4.12 2.18 
4-1-92 19:00 6.30 4.18 2.12 

10-13-92 6.30 4.00 2.30 
MW-15 4-1-92 7:00 7.07 4.51 2.56 

4-1-92 9:00 7.07 4.47 2.60 
4-1-92 11:00 7.07 4.43 2.64 
4-1-92 13:00 7.07 4.41 2.66 
4-1-92 15:00 7.07 4.38 2.69 
4-1-92 17:00 7.07 4.38 2.69 
4-1-92 19:00 7.07 4.44 2.63 

10-13-92 7.07 4.50 2.57 
MW-16 4-1-92 7:00 7.69 5.50 2.19 

4-1-92 9:00 7.69 5.40 2.29 
4-1-92 11:00 7.69 5.42 2.27 
4-1-92 13:00 7.69 5.50 2.19 
4-1-92 15:00 7.69 5.53 2.16 
4-1-92 17:00 7.69 5.55 2.14 
4-1-92 19:00 7.69 5.50 2.19 

10-13-92 7.69 5.04 2.65 

• 
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RISER DEPTH 
WELL# DATE TIME ELEV TO WATER 
MW-17 4-1-92 7:00 7.65 5.40 -

4-1-92 9:00 7.65 5.35 
4-1-92 11:00 7.65 5.32 
4-1-92 13:00 7.65 5.35 
4-1-92 15:00 7.65 5.38 
4-1-92 17:00 7.65 5.40 
4-1-92 19:00 7.65 5.35 

10-13-92 7.65 4.99 
I MW-18 10-13-92 I I 6.61 4.141 
I MW-19 10-13-92 I I 5.44 2.92 
I MW-19A 10-13-92 I 5.25 2.91 
I MW-20 10-13-92 I 5.44 2.80 
I MW-21 10-13-92 I 5.34 3.22 
I MW-22 10-13-92 I 5.26 3.02 
I MW-23 10-13-92 I 4.96 4.56 
I MW-24 10-13-92 I I 5.98 **3.481 
I MW-25 10-13-92 I I 4.96 1.631 
I MW-26 I 10-13-92 I I 4.911 4.011 
*Staff Gauge Elevation : Riser Elevation - (6.66 - Depth to Water) 
**Well has been abandoned 

GROUNDWATER 
ELEVATION 

2.25 
2.30 
2.33 
2.30 
2.27 
2.25 
2.30 
2.66 
2.47 
2.52 
2.34 
2.64 
2.12 
2.24 
0.40 
5.98 
3.33 
0.90 
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• Historical Vertical Hydraulic Gradient Summary Table 
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HISTORICAL VERTICAL HYDRAULIC GRADIENT SUMMARY TABLE 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

GW ELEVATION GW ELEVATION MID SCREEN ELEV. MID SCREEN ELEV. 
WELL PAIR DATE UPPER AQUIFER LOWER AQUIFER UPPER AQUIFER LOWER AQUIFER 

MW-8/MW-BA 10/92 2.06 2.34 -9.86 -24.13 

MW-11/MW-11A 10/92 2.79 2.48 -1.19 -27.29 

MW-14!MW-14A 10/92 2.57 2.52 -8.38 -25.89 

NOTE: Vertical Hydraulic = Upper Aquifer Elevation - Lower Aquifer Elevation 
Gradient Upper Aquifer Mid Screen Elevation - Lower Aquifer Mid Screen Elevation 

- Upward Vertical Hydraulic Gradient 
+ Downward Vertical Hydraulic Gradient 
All measurements in Feet 
Vertical Hydraulic Gradient in ft/ft 

• 

VERT. HYDRAULIC 
GRADIENT 

-0.020 

+0.012 

+0.003 
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• Historical Soil Sample Parameter Summary Table - Metals 
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HISTORICAL SOIL SAMPLE PARAMETER SUMMARY TABLE 

METALS 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

~~~~~~~~~~ R* DL* R* DL* R* DL* R* DL* R* DL* R* DL* R* DL* .R* DL* R* DL* 

Arsenic 3.5 1.2 5.2 

Chromium 5.5 0.75 14.0 

Copper 6.1 0.75 46.0 

Lead 14.0 5.0 290.0 
NOTE: All Units In mg/kg dw 
R = Laboratory Analytical Result 
DL = Laboratory Detection Limit 

1.2 ND 1.2 3.6 

0.75 2.1 0.75 11.0 

0.75 8.0 0.75 14.0 

5.0 61.0 5.0 25.0 

1.2 1.5 1.2 ND 1.2 2.3 1.2 ND 1.2 ND 1.2 

0.75 5.2 0.75 3.1 0.75 9.2 0.75 4.2 0.75 4.1 0.75 

0.75 2.4 0.75 2.8 0.75 5.1 0.75 1.9 0.75 4.4 0.75 

5.0 3.4 1.2 3.1 1.1 6.3 5.0 2.3 1.2 6.9 5.0 

-• 

SS-10 SS-11 

R* DL* R* DL* 

ND 1.2 ND 1.2 

2.6 0.75 1.3 0.75 

3.9 0.75 1.0 0.75 

6.2 5.0 1.9 5.0 
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• Historical Soil Sample Parameter Summary Table - Semi-Volatiles 
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• 
SS-1 

SEM 1-VOLATILES 

Acenaphtheno 0.51 

Anthracene NO 

Bonza(a)Anthraceno 1.1 

Bonzo( a) Pyrone 0.42 

Bonza{b)Fiuarantheno NO 

Bonza(k)Fiuarantheno 1.5 

Blo(2- Chbraothyt)Bher NO 

Carbazole NO 

4- Chlara-3- Methylphenal NO 

2-Chlaraphenal NO 

Chrysono 1.1 

Olbonza{a,h)Anthracono NO 

2,4-0imathylphenal NO 

2,4-0inftraphonal NO 

Fluaranthono 3.11 

lndena(1,2,3-cd) Pyrone NO 

N ephthalono NO 

Pentachbraphonol NO 

Phenanthrene 1.5 

Phonal NO 

Tatrachbraphonal NO 

2,4,5-Trlchbraphonol NO 

2.4,11-Trlchbraphonol NO 

NOTE: OL • Laboratory Detection Llmft 

All unfts In m!Vkg dw 

:0.33 

=o.33 

::0.33' 

:·c,:33:· 

'o.3f 

o.3:i 

.• ti:33 
0.33 

i:eo 

o.:i3 
.o.:i3 

o.:i3 
0.33 

0.33 

0.33 

0.33 

• 
HISTORICAL SOIL SAMPLE PARAMETER SUMMARY TABLE 

SEMI-VOLATILES 

SS-2 

NO ·0.33 

NO i:i:3~ 
0.54 :'(;;33 
NO :'(di 

0.75 /id3 

NO ·: 0:33 

o.53 ··o.3ii' 
NO .o:33 
NO 0:33 
NO i.i:io 

0.117 0:~3 

NO 0~33 

NO :o.33 
NO <i.eO 

o.55 · o:33 
NO 0.33 

NO O~ll 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

ss-3 SS-4 ss-5 ss-5 SS-7 ss-5 

NO •.0.33 0.59 :0.33 4.4 0.33 2.9 1.0 o;33 

NO NO io.33 45.0 35.0 ·a.W 10.0 : 0.33: NO 

NO 1.1 5.11 7.4 3.2 :o:3t NO 

NO 2.0 3.1 1.11 0.84 ii3t NO 

NO NO NO NO NO :ibf NO 

NO 4.9 o.:ii 3.110 3.11 NO •'0.33:. 

NO NO NO NO ·a::ii NO 

NO · o.33 NO 111.0 4.4 17.0 : 0.33:: NO 

NO NO NO NO NO 

NO 0.33· NO ·0.33: NO NO NO 

NO · o.33 1.11 4.5 5.5 . 0.33 1.90 ci.3i. NO 

NO 3.7 ·::o.33 NO . o:33. NO NO 0.33' NO 

NO NO :o.3i NO 0.33 NO NO :o.:h NO 

NO :(6o NO NO NO :.(so: No ::.;.e(r NO 

NO 1.11 311.0 52.0 NO 

NO :o.33 2.0 0.33 0.67 0.33 0.72 .0.33. NO 0.33 NO 

NO NO ··o.:i:i 1.11 :o.33 NO NO 

NO NO NO NO NO 

NO . 0.33 NO 0.33. 42.0 ::0.33 38.0 55.o •'o.33· NO 

NO 0.33 NO NO :0.33 NO o.:i:i NO :o.:ij•. NO 

NO :'0.33 NO NO NO NO 

NO :o.33 NO NO •'0.33• NO NO o:33 NO 

NO 0.33 NO o.3:i NO '•0.33 NO NO ::o.33 NO 

SS-11 

32.0 :o:.i:; 
411.o :o.& 

15.0 d:33 
NO ~:33 
NO ~:33 

NO o:33 
22.0 .ch:l 
o.ll4 o:33 

NO 1:60 
130.0 ::o.33· 

3.4 0.33 
NO .:0.33. 

NO 0.33. 

NO o:33 
NO ibi 
NO ::():33 

• 
SS-10 SS-11 

NO o.33 
NO . 0.33 

730.0 ibi NO 

8110.0 ();33 NO 

11100.0 •o::i3. NO :'o.33· 
NO :ib3 NO 

NO o.33 
NO :0.33 

NO 

NO i{:i3 NO 6.33 
1120.0 :(;:33 NO 0.33 

NO '0.:33 NO 0.33 

NO 0.33 

NO 1.60 

13oo.o ··o.33 NO 

811o.o •· o:h NO 0.33 

NO o:33 NO :0.33 

No .teo NO 

NO •: 0.33 NO 0.33 
NO 'o~33 NO 0.33 

NO (if33 NO o.33 
NO 0.33 
NO 0.33 
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• Historical Soil Sample Parameter Summary Table - Volatiles 

• 



• 
VOLATILES 

Benzene 

Bromodlchloroethane 

Bromo methane 

Carbon Tetrachbrtde 

Chlorobenzene 

Chbroethano 

2- Chloroethylvlnyl Ether 

Chbrolorm 

Chbromethane 

Cls-1,3- Dlchloropropene 

Olbromochloromethane 

1,2-Dibromomethana 

Olehlorodtnuoromethana 

1,1-Olchloroethane 

1,2-Dlchloroethane 

1,1-Dlchloroethene 

Olchbromethano 

1,2-Dlchloropropano 

Ethyl Benzene 

Fluorotrlchbromethane 

M/P-Xylene 

Methyi-T-Butyl Ether(Mtbe) 

o-Xyleno 

1,1 ,2,2-Tetrachbroethane 

Toluene 

Trens -1 ,2-Dlchloroethyleno 

1,1, 1-Trlchbroethano 

1, 1,2-Trlchbrotthano 

Trichloroethane 

VInyl Chlorlde 

• 
HISTORICAL SOIL SAMPLE PARAMETER SUMMARY TABLE 

VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

ss-1 ss-2 ss-3 ss-~ ss-5 ss-e ss-7 ss-e ss-D 

RESULT Di..*. RESULT :Di..O': RESULT :tiL~:: RESULT :;j)[.,;.· RESULT .tit.•. RESULT Dl* RESULT ::o(*: RESULT ::j)(..O RESULT ·;IJLoi': 

NO O.ooi NO o:ooi NO O.OOt NO ·0.001 NO 0.001 NO o:oo1 NO 0.001 NO o:ooi NO :6.001 

NO 0.001 NO O.ooi NO 0.001 NO O.OOi NO :0.001 NO li.001 NO 0.001 NO 0.001 NO 0.001 

NO 0.005 NO · O.oOs NO :6.065 NO :o:oo5 NO 0.005 NO o:oos NO O.OOs NO o:oos NO ··o.OoS 

NO O~Ooi NO 0.001 NO O.OOi NO O.ocii NO 0.001 NO 0.061 NO 0.001 NO 6.061 NO 0.001 

NO 0.001 NO 6.061 NO o:oo1 NO . 0.001 NO :0.001 NO 0;601 NO O,O()j NO · O.OOi NO :·o.ooi 

NO ctoos NO . O.OOS NO : 0.005 NO : O.OoS NO : 0.605 NO o:oos NO : o;oos NO ::o:oos NO . o:oas 

NO O.ooi NO 0.001 NO 0.001 NO .6.061 NO : a:ooi NO O.OOi NO O.OOl NO 0.001 NO . 0.601 

NO O.OOi NO :O.OOi NO 0.001: NO o:ooi NO O~Ool NO o.ooi NO o:ooi NO O.OOt NO 6.001 

NO . 0.005 NO O.OOs NO 6:oo5 NO . O.OoS NO OJ:i05 NO . o:oos NO :·a.oos NO 0.005 NO o:oos 

NO 0.001 NO 0:001 NO o:oo! NO 0.001 NO o:ooi NO . 0.001 NO o:oo1 NO o:ooi NO O.oeii 

NO 0.001 NO :6.061 NO Q.001 NO o:ooi NO : O~Ooi NO O.ooi NO 0.005 NO 0.001 NO 0.065 

NO 0.005 NO :o.oo5 NO .O.OOS NO 0.005 NO 0.005 NO 0.005 NO O.Oos NO .0.005 NO .O.OOS 

NO 0.001 NO : 6:061 NO .6.001 NO o:oo1 NO . o:oo1 NO O.ooi NO O.OOi NO : O.OOf NO ·0.001 

NO 0.001 NO o:ooj NO ·. O.OOi NO . 0.001 NO 0.661 NO 6:061 NO . o:oo1 NO 6:061 NO :0.001 

NO 0.001 NO . 0.001 NO o:oo1 NO . 0.001 NO o:ooi NO 0.001 NO D.OOi NO o:ooi NO 0.001 

o.o24 o.oo1 o.ooe4 o.ooi o.o15 o:oot o.o11 o.oo1 o.o12 ·e;:coi o.o14 o:ooi o.os9 ::o:ooi o.oo1 :o:oo1 o.o2o : o:oo1 

NO 0.001 NO O.ooi NO o.ooi NO 0.001 NO o:ooi NO o:oo1 NO 0.001 NO O.OOf NO 0.001 

NO O.Otl1 NO ·0.001 NO ::_0.02 NO O.OOt NO o:ool NO (1.001 0.15 0:001 NO O.OOi NO CI.OOi 

NO 0.005 NO i).6()5 NO o:oos NO 0.005 NO . 0.065 NO ();()()5 NO o:oos NO 6:oos NO O.OOS 
o.oo25 o.oo1 No o:&J1 No .;: i:i.o2 o.oo1 · o:oo1 o.oo11 o:oiu o.oo14 o:oo; o.oe4 li.ooi No ·o.ooi o.oo11 : o.061 

NO 0.005 NO 0~605 NO 0.005 NO 0.005 NO : (i:OOS NO O.o<is NO O.OOs NO O.OOS NO 0.005 

0.0011 :0.001 NO :6:001 NO ;:·o.62 NO 6.061 NO 0.001 NO il:ooi 0.089 0.001 NO O.OOf 0.0075 0.661 
NO . 0.001 NO ·. O.OOi NO O.OOi NO o:oo1 NO 0.001 NO 0.001 NO :' 0:001 NO 0.00\ NO ·.0.o01 

0.0024 0.001 NO : iioo1 NO O.OOi NO : 0.001 0.0013 : i:i.OOt 0.0034 O.OOi 0.018 O.OOi NO O.Ooi NO 0.001 

NO i:t001 NO 0.001 NO : o:oot NO 0.001 NO 0.0o1 NO o.ooi NO 0~001 NO : 0.00\ NO O.oci 

NO (tool NO : Ci:001 NO 0.00\ NO ii.001 NO o:ooi NO . 0.001 NO o:oo; NO o:&J1 NO 0.001 

NO : O.ci6j NO ; 0:061 NO o:oo1 NO o:oo1 NO o:Mt NO O.ooi NO O.ooi NO O.OOi NO : iS:ooi 

NO :o.Oili NO O.OOi NO O.OOi NO :0.001 NO : o:oot NO o;oo1 NO :·o~boi NO 0.001 NO 6:001 

NOTE: DL • Laboratory Detection llmft 

All unftsln mg/kg aw 

• 
SS-10 SS-11 

RESULT d:ii..~: RESULT DL •. 
NO o·.oo; NO 0.001 

NO No o:ooi 

NO No o:oot 
NO No ·o.oos 
NO No o:oof 

NO Ji.oos No o.oo; 

NO NO 0:065 

NO 

NO No o:ooi 

NO ::6.061 No o:oo~ 

NO :0.001 NO ·.0.001 

NO No o:oof 

NO NO O.OOS 

NO NO o:oos 

NO No o:ooi 

NO .o.ooi NO 0:001 

o.ooa o.ooea : o:oot 

NO No o:ooi 
NO 6.061 No o.oot 
NO : 0.605 

NO 6.061 NO O.OOS 
NO ::li.Oilii NO 0.001 
NO No o:oas 
NO ii.ooi No ·o:ooi 

NO No ·o:oo1 

NO NO 6:061 
NO No o:ooi 
NO No :o:ooi 
NO ::itoOi NO :Ci.O()f 

NO NO o:06s 
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• Historical Groundwater Sample Parameter Summary Table - Metals 

• 



• 

• 

• 

HISTORICAL GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 
METALS 

METALS 
ArMnlc (Total) 

Arsenic (OissoM!d) 

Chromkn (Total) 

Chromkn Olssolvedl 

'Copper (TOia~ 

·Copper OlssoiW<!l 

I.Hd(Total) 

Lead (Dissollled) 

METALS 

Arsenic (Total) 

Araenic Dlssollledl 

Chromh.rn (Tota~ 

Chromh.rn (Dissollled) 

I Copper (TOia~ 
[Copper (Dissolved) 

Lead (Tota~ 

lead Dissolved 

METALS 

Arsenic (Tota~ 

Arsenic (Dissollled) 

Chroml<.m (Tota~ 

Chromkn (Dissolved) 

leopper(Tota~ 

I Copper (Dissolved) 

Lead (To~ 

lead (Dissolved) 

METALS 

Arsenic (Total) 

Arsenic (Oissollled) 

Chromh.rn (Total) 

Chromh.rn (Dissolved) 

Copper(Total) 

Copper (Dissolved) 

Lead (Tota~ 

Lead IOissolvedl 

METALS 

Arsenic (Total) 

Arsenic (Dissollled) 

Chromh.rn (Tota~ 

Chromkn (Dissolved) 

Copper(Tota~ 

Copper (Dissolved) 

Lead (T ota~ 

lHd !Dissolved) 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

B-2 B-3 B-4 B-5 B-11 MW-11 

3/92 3/92 3/92 3/92 3/92 3/92 10/92 

0.11 :'0.025 0.049 :'!0.005 0.031 :0.025 NO .·0.005 0.051 · -0.025 NO :-0.005 NO ··0.005 
NO ::0.005 NO ':0:005 NO ·:o.005 NO 0.005 NO ·o.005 NO ':0.005 NO ."0.005 

0.10 '.0.0011 0.095 :'0.0011 0.1D "0.0011 0.0011 :-0.006 0.01111 ':0.0011 NO '0.0011 NO ':'0.01 
NO ''0.0011 NO ''0:0011 NO '0.0011 NO · 0.0011 NO :·0.0011 NO ''0.0011 NO :-: 0.01 

0.05 ::o.cioe 0.0115 .':0.0011 0.13 ::0.0011 0.014 :'0.0011 0.0511 .0.0011 0.012 :.0.0011 NO ::o.025 
NO ::0.0011 NO :0.0011 NO ··0:0011 0.00114 .:0.0011 NO :0.0011 NO :0.006 NO :'0.025 

0.35 :;:::o.25 0.12 ::0.025 0.21 :;!;:0.05 0.01 ':0.005 0.1 ;::::0.05 O.OOD2 :'0.005 NO :-0.005 
NO "0.005 NO ''0.005 NO ::o:005 NO -:o.005 NO ·0.005 NO ':0.005 NO ·:0.005 

MW-7 MW-11 MW-IIA MW-D 

3/92 10/92 3/92 10/92 10/92 3/92 10/92 
RESULT ::ot•': RESULT ;!:Ol*.:: RESULT ::oL•';· RESULT ·::OL*· RESULT 'DL•·: RESULT :-OL*-' RESULT ·:'OL*·:· 
0.00112 .':0:005 NO ··0.005 NO :0.005 NO "0.005 NO . 0.005 NO :o.005 NO ··o.005 

NO .::0.005 NO 0.005 NO :0.005 NO 0.005 NO · 0.005 NO 0.005 NO ·o.005 

0.031 "0.0011 0.014 :.:0.01 0.015 0.0011 0.024 :·.·0.01 NO ·.·0.01 NO 0.0011 NO ·::0.01 
NO :-0.0011 NO ·:':0.01 NO :0.0011 NO ,::·o.ot NO ·. O.ot NO 0.0011 NO ':':0.01 

0.012 :-o.OOII NO '0.025 0.012 0.0011 0.0211 0.025 NO ··o.025 o.oo7 -'0.0011 NO ·o:o25 

NO 0.006 NO -:0.025 NO 0.0011 NO 0.025 NO 0.025 NO ·0.006 NO :0.025 
0.023 •:().005· 0.0097 :0.005 0.016 0.005 0.0311 : 0.01 NO :0.005 NO 0.005 NO :0.005 

NO ·o.005 NO 0.005 NO ··o.005 NO :- O.ot NO '0.005 NO :'0.005 NO . 0.005 

MW-10 MW-11A MW-13 MW-14 
3/92 10/92 10/92 3/92 10/92 3/92 10/92 

RESULT :OL*:· RESULT ''OL*': RESULT :'OL•· RESULT ::OL-- RESULT ··DL*·· RESULT ':DL•.: RESULT !'DL'*·'' 

o.on ''''0.05 o.048 :0.005 NO ·o.005 o.o5 .0.025 o.o411 :0.005 o.o1 :·o.005 0.0111 ·o.005 
NO 0.005 NO ·:0.005 NO ·: 0.005 NO ·o.005 NO :0.005 NO :o.005 NO :'0.005 

0.059 . 0.0011 0.01D :-:':0.01 0.012 ·:; 0.01 0.059 ·.0.0011 0.039 ·:· 0.01 0.033 .·0.006 0.069 ·-,-0.01 

NO ·.:·o.o1 

0.091 -0.0011 NO ·:0.025 NO :-o.025 0.08 ::0.006 0.061 "0.025 0.023 '.0.0011 0.059 ',0.025 
NO 1:1.0011 NO ·0.025 NO :·o.025 NO 0.006 NO 0.025 NO ·:0.006 NO o.ci2s 

0.0114 -0.05 0.0111 0.005 0.0095 0.005 0.14 .,: 0.05 0.120 o.05 o.o211 ·.··o.o1 o.o5 o.u15 
NO ·o.005 NO ·0.005 NO '0.005 NO 0.005 NO 0.05 NO "0.005 NO 0.015 

MW-15 MW-111 MW-17 MW-111 
3/92 10/92 3/92 10/92 3/92 10/92 10/92 

RESULT :!O(•'· RESULT :'DL* · RESULT ·ot• RESULT 'DL* RESULT DL* RESULT -·Ol*' RESULT -Dt•· 
0.10 :':0.05 0.110 ,:;:0.05 0.027 :0.005 NO -:0.005 0.14 o.05 o.o4 ·o.oos o.o058 :0.005 
NO "0:005 0.023 ::,:o:05 NO ::o.005 NO '·0.005 NO 0.005 0.0057 ·:0:005 NO '.0.005 

o.051 ::o.ooe 0.031 :{0.01 0.120 ::·o:OOII NO 0.18 :'0.006 o.o35 ,:,:o.ot o.e7 
NO '0.0011 NO :0.0011 NO NO '.0.0011 NO ;!-:0.01 NO :,:,.0.01 

o.o1111 .::o.006 0.05 0.025 0.14 "0.006 0.03 0.40 ·''0:0011 o.054 -::o.D25 o.051 
NO :o.OOII NO ::o.025 NO 0.0011 NO "0.025 NO :0.0011 NO :o:025 NO '0.025 

0.094 :,::.0.05 o.o42 ·-:o.ot5 o.o64 :o.025 0.012 ·:o.005 0.39 ''''0.25 0.045 :,::O.Of 0.081 .::::o.05 
NO :·o.oos NO '0.015 NO ·o.005 NO -:0.005 NO ··0.005 NO :>::0.01 NO ··.: 0.05 

MW-19 MW-19A MW-20 MW-21 MW-22 MW-23 MW-24 

10/92 10/92 10/92 10/92 10/92 10/92 10/92 
MW-25 

10/92 
RESULT ':{)L•· RESULT 'DL*:' RESULT 'tll*· RESULT :-OL* RESULT -:oL•· RESULT ''Dt•: RESULT :-:oL•': RESULT :'Ot•!, 

NO ·.0.005 0.005 0.005 0.01 0.005 0.0211 0.005 0.033 0.005 NO 0.005 0.00114 ·0.005 0.012 :tl.OOS 
NO . 0.005 NO 0.005 NO :0.005 NO 0.005 0.013 0.005 NO '0.005 NO 0.005 NO -:0.005 

0.03 ""0.01 0.011 · 0.01 NO . 0.01 0.032 · tl.01 o.2oo ·o.o1 NO · o.o1 o.o18 '''o.o1 o.o31 :-:'o.o1 
NO ''0.01 NO :··o.Q! NO :' 0.01 NO 0.01 NO ··:·0.01 NO -:··o.01 NO ::: 0.01 NO . ;·0.01 

NO · O.tl25 NO 0.025 0.032 '0.025 0.035 0.025 0.0311 0.025 NO '0.025 0.027 0.025 0.041 :o.025 

NO · 0:025 NO 0.025 NO 0.025 NO ·.0.025 NO 0.025 NO ·0.025 NO -11.025 NO -:0.025 

0.005 :0.005 0.011 :0.005 0.012 '11.005 0.0111 ::::o.05 o.037 ···o.o1 NO :0.005 0.071 -/0.05 0.0311 -:,::o.ot 
NO :0.005 NO -0.005 NO · 0.005 NO :- 0.05 NO ·-·0.01 NO :0005 NO ··o.05 NO :·::0.01 

NOTE: DL a L.aborato ry DetectiOn Lrn« 

Aft units In mg~ 
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• Historical Groundwater Sample Parameter Summary Table- Semi-Volatiles 

• 



• 
8-2 

3/92 

• 
HISTORICAL GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

SEMI-VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

8-3 8-4 8-5 8-e MW-e MW-7 

3/92 3/92 3/92 3/92 3/92 10/92 3/92 10/92 

• 
MW-e MW-IIA 

3/92 10/112 10/92 

SEMI-VOLATILES RESULT ·oF RESULT ;i)(;;:;; RESULT :::t)L~ RESULT 'iii::<'.: RESULT ::iii::~:. RESULT oF RESULT oi."' RESULT :iii:.~:: RESULT ;[,{.~:: RESULT :o(~;: RESULT iOL~i RESULT :lilO:; 

Acenaph1hono 

An1hraeone 

Bonzo(a)An1hraceno 

Bonzo(a)Pyrono 

Bonzo(b)Ruoronlhene 

Bonzo(k)Ruoranlhene 

Bls(2-CHoroo1hyt)E1hor 

CarbaZole "" 4-ChiO<o-3-Molhylphenol 

2-ChiO<ophenol 

Chry .. ne NO 

Oibonzo(a.h)Anlhraeene 

2.4-0imelhyl phenol 

2,4-0inUrophenol 

Fluoran1hene 

lndono(l ,2.3-cd)Pyrene 

Naph1haleno 

PentacHorophend NO 

Phonanlhrone 

Phenol 

Te!raehiO<ophonol 

2,4,5-Trlchlorophenol 

2,4,8-Trlchle<ophenol 

NOTE: OL • ltbO<IIC>fY Oettc11on Umll 

All units In mgJI 

•: .. o.o1 

"" }'ifol 

NO •:::o.oi o.34 /6;o~ ••• .. o:61 

t.o :{6.0!1 
. 0.01 2.1 :::o.o1 
: o.oi o.o3s :<o:o1 "" .0.01 14.o :.:iio1 · o.cii 
. 0.05 r-.o >o:ii5 NO ();~ 

. o:o; 5.11 :.6:61 t.o 

:. 0.01 

.o.oi r-.o • o:oi t.o ·. o.oi 
:.6.6; r-.o .. ,•6.oi t.o 

. 0.01 t.o : o.ol "" > o:oi 
.. oo1 r-.o , o.o1 "" ::il~oi 
·• ·o.oi r-.o •:· o.Oi r-.o ::: o.o1 

ro.cii NO ·: .. o:oi 
t.o ::. 6.61 "" }ooi NO ·:;::o.o1 ..• ··o:oi 
r-.o •i:o.Oi "" .· 0.01 t.o ::o.oi "" t.o :·: <liii t.o .·. o.iii t.o 

0.01 t.o 

o.oi "" o:oi "" ··.o-:ol 
o.iis NO . O.Os -:o.05 t.o :O.OS 

r-.o • o.Oi · o.ol "" o:o1 . o.6i t.o . o.o1 
t.o o.oi t.o 0.01 0.01 "" o.o52 :o.oi 0.01 o.Oi ·o.o1 t.o .. o.oi 
r-.o ·• .. o:ii5 0.05 t.o 0.05 0.05 "" :•o.05 

0.01 ·. 0.01 t.o 

••· o.oi o.oi t.o 

t.o . o:oi 0.01 "" t.o • o.Oi t.o t.o /.il.oi 
NO .··a:oi t.o NO o.oi t.o t.o 



• 
SEMI-VOLATILES 

Acenaph1heno 

Anthracene 

Benzo(a)An1hraceno 

Benzo(a)Pyrene 

Benzo(k)Aucwanthene 

Bls(2-Chloroo1hyi)Eiher 

Carbazole 

4 -Chloro-3-Mo1hyiJ)henol 

2-Chlorophenof 

Chrysene 

Olbenzo(a.h)Anthra:ene 

2,4-0imo1hylphenol 

2.4-0ini1rophenol 

Ftuoranthene 

lndeno(l.2.3 -cd)Pyreno 

NIIPh1hrrlene 

PenlechloroJ)henol 

PhenanthrW~I 

Phenol 

Tetrechlorophenol 

2,4,5-TrlchloroJ)henol 

• 
HISTORICAL GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

SEMI-VOLATILES. 

MW-10 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

MW-tiA MW-tS MW-14 

• 
MW-15 MW-18 

3/lt2 10/112 3/lt2 10/!n 10/112 3/lt2 10/112 3/lt2 10/!n 3/ln 10/112 3/02 10/112 

RESULT i](.<i:, RESULT :'ot;,· RESULT j"j(Oi;; RESULT >i)t~:; RESULT '="i)i_o: RESULT :: Dl:: RESULT :iii.( RESULT ··ot( RESULT iii_t; RESULT ''ot~:: RESULT ''"j')(i( RESULT ::'oi:( RESULT :iii.( 
NO ::o.oi NO ·:: 001 NO ;;,0.01 NO 0.01 0.05 •. ::.O.oot 1.1 ::;O:oi 1.10 ·'::::'"o:2 0.74 '/0.oi 0.81 . O.Oi 0.15 \0:01 0.14 ,;;=:o:oi NO }lioi NO )o.oi 

No ,:;:ii:oi No .:'"o.o• NO /'o.iii No ::;::ii~ol o.02 :o:oo1 o.l3 : o:oi o.2e '=<o::z o.11 .:'''ii.oi o.2e . o:oi No :=::ii:(li No ::::o:oi NO :/ii:oi NO =/ii.oi 

NO ·: iiifi NO ::· O.Oi No ::=o:ol No ·o:oos o.037 ,::o:o·l 0.12 ·=·o:oi o.037 ,:=:o:oi o.l4 , o.o• NO NO NO 

No :=:ci:oi No : ·o:oo, o.02 · o.o1 o.04 o.oi o.ott . 'o:oi o.05 : o:oi NO NO ::· .. 0.01 NO 

No ·:o.ol No :,::o.o1 NO :::o:oi NO ::::=o:oi No 'o:Oi:li o.037 ·· cioi o.08 =.o.oi o.021 :-:=o:oi o.tt . o.oi NO :=::o:oi NO f'~:ot NO :::'c:oi NO :=:'i;:ih 

NO NO ,,,:0.01 NO NO No 'o:c& o.o1 .,_, O.oi No , o.oi NO NO NO NO NO 

NO NO NO NO No :,:o:oi No ,-o:ol NO ·=o.oi NO NO NO NO 

NO .=o.ot NO =:o.oi NO NO o.04 'o:i:icii o.087 ·. o:oi o.32 :':> o.2 o.11 .:: o:oi 0.10 0.021 0.03 NO NO :::'o.oi 

NO ·o.oi NO NO :'0.01 NO No ,:·o.iios NO ·=o.o1 NO -:;"ci.Oi No ::o:oi NO NO NO NO NO 

NO :0.01 NO NO . o.oi NO NO : o.Ool NO :0.01 NO ·:: 0.01 No ,.:·o.o1 NO 0.01 NO NO 001 NO : O.Oi NO :.o:ot 
NO . o.oi NO NO . o:ii1 NO NO .' O.Ooi 0.037 . · o.ot o.1o ····o.o1 o.03e ·.'' o.oi O.OG 0.01 NO NO NO .=·=o.ot NO 

NO : 0.01 NO '.o.oi NO NO NO 6.005 NO : o:01 NO <·O.Oi NO .o:ol NO 0.01 NO NO NO NO ., o.oi 

NO NO ·:·ci:OI NO NO No .' ii:005 o.oe3 . ·.o:o1 o.o1 ·=·o:oi 0.37 : ::·Ci.i NO 0.01 0.044 0.03 NO :-:o.oi NO o:lii 
NO NO NO NO No o:oo1 NO . ci.os NO di.Oii NO o.os NO NO NO NO 

NO NO NO ... 0.01 NO o.38 = o:oi 0.78 0.01 NO '::Cioi NO NO NO o.oi 

NO NO :·o.o1 NO NO NO : 0.001 NO · O.cii o.02 <o.oi NO ,,o.oi 0.02 0.01 NO NO :::o:oi NO ·=: 0.01 NO o.oi 

NO NO :.::6.in NO ::.ci.oi NO No · 6.ooi 2.8 o.oi 3.50 ::.:: O.:i 3.1 ./o.oi 4.00 ci.cii 0.11 NO NO =.o:ot NO 

NO NO NO NO =:=o:'ii!i NO . O.OOt NO · O.OS NO :-:o.M NO oo; NO =:o:os NO NO NO 

NO NO :: o.oi NO .o.oi NO o.oe :·c;:&~. 1.2 o.oi 1.80 .:. 0.2 1.1 .:.o.oi 1.40 0.01 0.023 0.05 NO :.0.01 NO 0.01 
NO NO NO 0.01 NO NO O.OOs NO 0.01 NO o:oi NO <=lioi NO 0.01 NO NO NO 'li.o1 NO · o:o1 
NO NO '':0.01 NO NO NO ''o.OOi NO . · 0.01 NO 1 o.oi NO o:ol NO NO NO >ii.cit NO o.oi 
NO NO NO NO NO . '6.005 NO 0.01 NO : ti.cii NO o.iii NO NO NO NO 

2.4.s-Trlchlorophonol NO ,.: ·o.oi NO =<o:o1 NO o.oi NO :::=:Ci.oi No = o:oo• NO 0.01 NO :· 0.01 NO /o.oi NO · O:Oi NO .,. O.O'f NO ;::;:~:o·i NO :;: o:oi NO :·a:oi 
NOTE: DL • Uboratory Oatec11on UmH 

Allunl .. lnm;l 

-



• 

SEMI-VOLATILES 

Acenaphthene 

Anthracene 

Benzo(a)Anthraeene 

Benzo(a)Pyrent 

Benzo(b) Fluoranthent 

Benzo(k)Fiuoranthene 

Bls(2- Chloroethy~Bher 

Carbazole 

4- Chloro-3- Methy!phenol 

2- Chlorophenol 

Chryoene 

Olbenzo(t,h)Anthraeene 

2,4- Olmethylphenol 

2,4- Olnttrophenol 

Fluoranthene 

In deno(1,2,3- ed) Pyre no 

Naphthalene 

Pentachlorophenol 

Phen1nthrene 

Phenol 

Tetreehlorophenol 

2,4,5-Trlehlorophenol 

1 2,4,8-Trlehlorophenot 

3/92 

• 
HISTORICAL GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

SEMI-VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

MW-17 MW-111 MW-19 MW-19A MW-20 MW-21 MW-22 MW-23 

10/92 10/92 10/92 10/92 10/92 10/92 10/92 

• 
MW-24 MW-25 

10/92 10/92 

RESULT OL* RESULT 'Ot•: RESULT :&;; RESULT :DL~ RESULT ,:i)(i.: RESULT DL;;: RESULT '(;i:.~ RESULT {oL~.: RESULT {D(~: RESULT /ot~ RESULT (O(<j; 

0.024 : 0.01 NO iiif1 No ,:::o.oi o.111 , o.o1 No ,··a:oi o.os ::o:oi No ::o:oi 2.so {o:OI No '/o:01 o.1t ::o:oi o.12 ::o:oi 
o.o23 ,,: .. o.ol o.o2 o:o1 

NO (o:oi NO (o:()j NO No :o:oi NO NO ,c;:o; o.13 :::o:Oi NO NO o.os ::a:ot 
NO NO NO NO NO 

No , .. , a:o1 o.o1 :::= o:oi NO No :<o:ili NO .,.: ·cfi:ii No , o:Ol NO ''oJil 0.12 ::O.o\ NO NO o.o4 ::=:o:oi 
NO : ii:ot NO :: ():i)j NO No <o.oi NO NO NO NO 

NO dJif NO \o:oi NO NO \o:ot NO NO NO '}0.01 NO 

No :.·, o:o1 No C$il1 NO o.o1 :::o:ot NO NO :?ioi 0.111 \ii.oi NO 0.03 

NO ··'. 0.01 NO :(o:Oi NO NO NO NO NO 

NO NO :::o.o1 NO :::o:o1 No · o·.o1 NO NO NO 

NO O.Oi NO : O:o't NO :·o:oi NO o:ot NO / o:oi NO 0.01 NO :o:oi o.1o :::o:oi NO NO 0.04 :\O:iii 
NO 'o.oi No ':.:o.o1 NO /ii:oi No ·,. o.o1 NO :o.oi No ,?Cio\ NO NO No :<ooi 

NO O.Oi NO )ti:ot NO NO ·:(Cl.01 NO o~oi No · o.oi NO /o:oi o.o3 ?· o:ai NO NO 

NO ·. O.OS NO )Q.os NO NO NO NO NO 

o.oes .·. o.oi 0.011 (:'(i.Oi NO .:0.01 o.o2 o:o1 NO a~oi o.o12 .·:' o.oi NO NO '.o:o\ NO o.t8 \IGH 
NO 0.01 NO :::(&oi NO ··· o.oi NO . O.Ot NO ::, ·a.oi NO ·, o.o1 NO , ·o:oi o.o2 i:O:oi NO NO :/o:di 

NO NO ::.·· o.o1 o.o4 · o:o1 NO o:oi 4.5o i o:ol NO NO No ::o.oi 
NO 0.05 NO } o:os NO No ··a.os NO .O:os NO ·. 0.05 NO . o:os NO ;i O:OS NO ''o.os NO No ':::o:os 

o.oe . O:oi 0.08 o:ol NO NO .Koi o.o5 o.o1 NO NO 0.02 

NO · O.Oi NO to:ot NO NO )).ii1 No . o:ot NO o:oi No :::=:o:oi NO NO 

No o.oi No ,, o:oi NO ,··o.oi No ·: o.oi NO <j{(jj NO I· ... · 0.01 NO NO NO 

NO : O.Of NO }o:oi NO No ::o.o1 NO /oli NO / o:oi NO ,.: ij;(jj NO ) ();i)j NO NO 

NO NO NO NO NO 

NOTE: Ol • Laboratory Detection llmR 

All unftaln mg/1 



• 

• Historical Groundwater Sample Parameter Summary Table - Volatiles 

• 



• 
VOLATILES 

Benzene 

BromodlehiO<oelhane 

Bromomethene 

c ... bon Telroc:hiO<Ide 

ChiO<obenzeno 

ChiO<oelhene 

2-Chloroelhylvln:,i Elher 

Chloroform 

Chloromelhano 

Cls-1,3-0iehiO<opropene 

01 bromoehiO<omelheno 

1,2-0ibromomethene 

Olel'l orodftuoromelhane 

1,1 - Olehloroelhane 

1.2-0iehloroelhant 

1,1-Dlehloroelhent 

Olel'loromelhene 

1.2-Diehloropropeno 

Eth:,i Benzene 

Auorolrlel'loromelheno 

Meth:,l-T-Butyt Elher (Mtbe) 

1,1,2,2-Tolreel'loroelhano 

Telraehloroelhano 

Toluene 

Tr ans-1,2 -DieHoroelh:,ieno 

1,1, 1 -Trlehloroelhano 

1,1,2-Trlehloroelhano 

T~ehloroelheno 

Vln)o1 Chloride 

B-2 

3/112 

• 
HISTORICAL GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

VOLATILES 

B-3 B-4 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

B-S e-s MW-S MW-7 

• 
MW-S MW-M 

3/112 3/92 3/112 3/92 3/92 10/92 3/112 10/92 3/112 10/92 10/92 

RESULT DL• RESULT OL~. RESULT DL•. RESULT ,ot;<., RESULT OL• RESULT OL• .. RESULT . oL• RESULT DL• RESULT OL~o; RESULT : Ol*> RESULT 'OL:O:; RESULT 0(;;, 

t.e o.ooi r-.o o.oo1 t.e o.oo1 t.e : o.OC» r-.o : o.ooi t.e ··D.ooi t.e ' o.OOi 
NO 0.001 tll 0.001 tll ··o.ocil tll ' iioo1 tll . o.6ol tll O.OOi NO '0.001 tll 0.001 tll ·o.001 NO :o:oot tll <6.ooi ·t.e ,:o.oot 
tll '0.005 tll .· O.OOS tll .' 0.605 tll : o:oos NO 0.005 

t.e · o.oo; t.e o:oo1 t.e o.oo1 t.e o.OOi r-.o ::a:001 t.e :1'1.005 t.e o:OOi 

tll :.0.005 
t.e :o:ooi "" :o.ooi "" : itoo1 

t.e ·c;;oo; "" o:oo1 t.e , o.oot t.e 'o.oo1 t.e . o.oo; t.e :.li:oo1 r-.o ::'o:im r-.o : ~:ooi o.002 'li:ooi 

tll :'0.001 t.e 'o.oo1 r-.o . o:oor 1\0 o.ooi t.e o:oo1 1\0 . o.oo1 r-.o : o:OOI r-.o :'~.Diiii t.e o:oo1 
NO ··o.oo1 tll 0.001 

tll .0.001 tll :o.eo1 tll o.ooi 1\0 o.oo1 t.e : o.005 t.e o.oo1 t.e o oas NO :.o.OC». r-.o ., o.Dill t.e , 6:005 
NO ··0.005 tll :0.005 tll 0.005 tll 6:005 1\0 .o.6o5 NO : o.005 t.e :'O.oils t.e o.005 t.e , ·6.oas r-.o .: o:oos t.e : o.Oii5 t.e :'·o:OOi 
t.e :o.6o1 
NO . 0.001 1\0 . o.o01 
NO :6.oot t.e o.ooi 

·o.oo; .0.001 
0.001 .o.ooi tll' 0.001 
0.001 .0.001 
O.Oos 0.665 o.oils 

0.09 ·0.02 0.001 0.001 
·0.005 o.oos 0.005 

.O.Oot o.oot .oooi 
.0.001 o.oot 
0.001 o.oo; 

0.001 

.0.001 o:oo; :o.Ool 
il.o01 

o.001: oii.OOi 
:6.001 : d.O:il 

0.00!1 0.'065 :'O.oOs 0.005 ''ii.OOil 
NOTE: OL • Ltboratory Ootee11on Umll 

Allunttsln mg/1 

• 



• 
VOLATILES 

Ben:rene 

Bromodlchloroe1hMe 

Bromome1hene 

Carbon Totrochlorldo 

Chlorobentene 

Chloro~wtl 

2-ChloroolhyMnyl Elher 

Chloroform 

Chlorome1hMI 

Cis- I ,3-0ichloroprot>onO 

Olbromoc::hfotom ethMe 

1,2-0ibromomethwte 

Olchlorodltuoromethane 

t, t -Oichloroet1ene 

1.2-0ichloroolhano 

I, t -Oichloroe1hene 

Olehlorornolhano 

1,2-0iehiO<oprot>anO 

Ethyl Banzono 

F1uor01rk:hlorom.thene 

MJP-Xylano 

o-Xylono 

1.1.2.2-TnochiO<oolhano 

Toluene 

Trans- I .2-0ichiO<oolhylono 

I, 1, t-Trk:hloroe1h.,, 

I, 1,2-Trlehloroolhano 

Trk::hloroethene 

VInyl Chlortdo 

• • 
HISTORICAL GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

VOLATILES 

MW-0 MW-10 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

MW-ttA MW-13 MW-14 MW-1s MW-Ie 
3/02 10/02 3/02 10/02 10/02 3/02 10/02 3/02 10/02 3/02 10/02 &'02 10/02 

RESULT .: ili.* :: RESULT : OL•: RESULT ·ot*:: RESULT : .. OL~.: RESULT :oL•. RESULT :·oL:: RESULT OL•:: RESULT OL•.- RESULT OL•. RESULT ·::ill•:· RESULT . OL•:· RESULT :.oi.•::. RESULT : OL0·: 

NO .. 0.001 NO . 0.001 NO O.oOI NO ·j).OOI 0.003 : o:oo1 0.073 :;:: 0.01 0.1 :::.0.01 0.03 :.: 0.01 0.010 0.005 NO :::0.005 0.005 :.0.001 NO : 0.001 NO ·: 0.001 
NO . il.Ocii NO : o:001 NO ;:O.olii NO ::o:oo1 NO 0.001 NO o:oo1 NO ... o.o1 NO o.ooi NO 0.005 NO .::o.C05 NO ·~.001 NO ·o.ool NO :nooi 
NO · O.Ori5 NO O.ooi! NO : O.oOS NO ··o:Oo5 NO .. 0.005 NO : O.ooi! NO : 0.05 NO O.ooi! NO NO :o:ooe 
NO 0.001 NO ·0.001 NO :c;:ooi NO NO NO NO ::o.o1 NO 0.001 NO 0.005 NO .. 0.001 NO :0.001 NO .0.001 
NO 0.001 NO ·o:ooi NO :o.oo1 NO o:oot NO ·0.001 NO NO :. 0.01 NO ·.0.001 NO 0.005 NO o.Oo; NO : 0.o6i NO o.ooi NO O.ooi 
NO NO o.ooi! NO NO NO ::o.005 NO NO NO ·o:cm NO 0.025 NO : ci.ci:is NO . ti:ooi! 
NO :·o.ooi NO ·o.ooi NO NO NO :o.oo1 NO NO NO o.olii NO ·o.005 NO NO NO ·o.oo1 
NO ·o.OOI NO 0.001 NO :o:ooi NO :o.001 NO '0.001 NO ·o:ooi NO :·. o.oi o.oott 0.001 NO 0.005 NO :o.005 NO :o:oo1 

NO NO . o.ooi! NO NO :o.OOis NO NO NO :::o.cle NO 0.005 NO NO NO NO :o.ooi! NO .0.005 
NO NO ci.ooi NO o.iiol NO NO · o.Ocil NO NO NO o.ooi NO 0.005 NO NO NO .. o:ex,, NO :o.o61 
NO 0.001 NO :0.001 NO :o:oot NO NO '0.001 NO .0.001 NO NO 0.001 NO 0.005 NO :o.Oo:s NO :o.o61 NO 'O.oOi 
NO 0.001 NO .0.005 NO ::o.ooi NO NO 0.00!5 NO :o.oo1 NO NO o.ooi NO 0.025 NO NO NO o:ooi NO :o.oos 
NO o.oas NO ::o.oliS NO .o:oo5 NO .... o.OciS NO ·o.oos NO NO NO 0.005 NO 0.025 NO NO :o.oos NO 'o:oos 
NO 0.001 NO 0.001 NO 'ci.o6i NO NO · O.Ool NO .:o.oo1 NO NO o.ooi NO 0.00!5 NO NO :o.oo1 NO :o.oo1 
NO 0.001 NO o.Ocii NO NO NO :o.oo1 NO NO NO o.ooi NO oooi NO ·:it005 NO •().001 NO NO ·o.OOI 
NO 0.001 NO o.ooi NO ·O.oOI NO o:oo1 NO 0.001 NO o.ooi NO :.:o.o1 NO O.Oof NO 0.005 NO NO o.o61 NO ·o.ooi NO 0.001 
NO 0.001 NO ·o.o6t NO ·o:oot NO :0.001 NO o.ooi NO NO NO 0.001 NO ·o:oos NO NO o.o61 NO o.oo1 : o:o61 
NO 0.001 NO 0.001 NO :O.olii NO : 0.001 NO 0.001 NO ''O.OOI NO . 0.01 NO 0.001 NO 0.005 NO NO o.oo1 NO ·o.ooi NO 

NO 0.001 NO O.Ool NO · .. o:ooi NO ,:o.ooi o.ooc o.oo1 o.04 1 ·:::·o:o1 0.04 ·:::o:o1 0.087 ·: 0.01 o.oe 0.005 0.008 o.ooe · o.oo1 o.oo21 ::o.ooi NO 0.001 
NO 0.005 NO . ci.oOS NO :o.ooi! NO ::o.oas NO o.oos NO Oi:IO!l NO :·o.te NO .o.ooi! NO 0.025 NO NO 0.005 NO : 0.005 NO :o.005 
NO 0.001 NO o.ooi NO o.ooi NO . 6.001 0.007 0.001 o.044 ·, .. o.oi 0.05 . 0.01 0.073 0.01 0.078 0.005 0.008 :o.Oo!l o.ooa 0.001 0.0037 o.ocil NO o.ooi 
NO 0.00!5 NO 0.005 NO NO o.Ooi! NO · o.005 NO .0.005 NO . O.cle NO 0.005 NO 0.025 NO NO · O.Ooa NO O.ooi! NO 0.005 
NO 0.001 NO 0.001 NO .o:oo1 NO 0.003 0.001 0.02 :·o.o1 0.038 0.01 o.o38 · o.oas NO 0.003 0.001 0.0032 . 0.001 NO 

NO 0.001 NO .0.001 NO o:ooi NO 0.001 NO 0.001 No ·o.ooi NO ::0.01 NO 0.001 NO 0.005 NO NO . 0.001 NO .. 0.001 NO o.ooi 
NO 0.001 :::· .:. NO o:oo1 NO O.ooi NO 0.001 NO 

NO NO ·o:ool NO NO ·:o.ooi 0.001 0.001 0.031 ::::o:o1 0.01 : 0.01 o.04e o.oi 0.028 . 0.005 o.ooe NO NO ii:OOI 
NO 0.001 NO ·o.ticii NO :o.ooi NO ':0.001 NO o.ooi NO NO NO 0.001 NO 0.005 NO NO O.Ooi NO :0.001 NO O.olil 
NO 0.001 NO o:oo1 NO NO :o.ciol NO 0.001 NO NO . 0.01 NO o.ooi No o.ooe NO ·o.aoe NO :o.o6i NO NO o.ooi 
NO NO NO NO o.ooi NO ·o.oo1 NO ·0.001 NO :(0.01 NO 0.001 No · o.oas NO NO :·o.oo1 NO NO 

NO . 0.001 NO ·o.oo• NO :o:O!ii NO NO 0.001 NO 0.001 NO ·.:o:o1 NO 0.001 NO 0.00!1 NO NO o.ooi NO NO 

NO NO NO NO NO 0.005 NO 0.005 NO ::il.ee NO 0.605 NO 0.025 NO NO ·o.ote NO NO 

NOTE: OL • Loboralory Oalec11on Umlt 

Allunllslnmg/1 



• • 
HISTORICAL GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

VOLATILES 

MW-17 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

MW-111 MW-19 MW-19A MW-20 MW-21 

3/92 10/92 10/92 10/92 10/92 10/92 10/92 

MW-22 MW-23 

10/92 10/92 

• 
MW-24 MW-25 

10/92 10/92 

VOLATILES RESULT 'OL• .. RESULT :i:jt_;,;: RESULT ::[)(;,;:: RESULT ::fiL* RESULT :[i(.,;· RESULT .'OL• RESULT 'DL~ RESULT iii.*: RESULT {iii::~:: RESULT ::i:)(it: RESULT .i:iL*.: 
Benzene NO O.OOi NO 0.001 NO o:ooj NO 0.001 

Bromodlchloroethane NO O.Oot NO ·:a:oo1 NO ::c{oQI 
Bromomethane NO 0.005 NO o:oos NO : O.OOS NO 0.005 

Carbon Tetrachlo~de NO 0.001 NO iJ:oo1 NO : o:ooi NO 0.001 

Chlorobenzene NO 0.001 No 'o:oof NO ··ctoof NO o.ooi 
Chloroethane NO 0.005 NO 0.005 NO '. o:oos NO 6.065 
2- Chloroethyfvlnyl Ether NO 0.001 NO itool NO : C!.OOi NO o.ooi 

Chloroform NO 0.001 NO 0.001 NO ::o;oo1 NO o.ooi 
Chloromethane NO 6.065 No ·o:oo5 NO o:oos NO 0.005 

Cis-1,3-0ichloropropene NO o.ooi NO 0.001 NO :O.OOl NO 0.001 

Olbromochloromethane NO 0.001 NO ci:ooi NO 'o:ooi NO 0.001 

1,2- Olbromomethane NO 0.001 NO o:oos NO Jfoos NO 0.665 
Oichlorodlftuoromethano NO 0.005 No o:oo; NO : o:Ociil NO 0.005 

1,1- Oichloroethano NO 0001 NO 0.001 NO o:i:Ji)j NO 0.001 

1,2- Oichloroethono NO 0.001 NO O.oOi NO . o:ooj NO 0.001 

1,1-Oichloroethene NO 0.001 NO -CI.oo1 NO O~oof NO 0.001 

Olchloromethane NO 0.001 o.oo3 o.oOi o.oo2 'o:oo1 No 0.001 

1.2-Dichloropropano NO 0.001 No o:oo1 NO "6'.001 NO 0.001 

Ethyl Benzene 0.0039 0.001 0.008 0.001 No . o.oo1 o.o11 0.001 

Fluorotrichlorometheno NO 0.005 NO o:ooil NO iio65 NO 0.005 

M{P-Xyleno 0.0088 0.001 o.o18 o:oo1 NO cf6cl1 o.oo1 0.001 

Methyl-T- Butyl Ether(Mtbl) NO 0.005 No o:oo; NO : o:iJ6is NO 0.005 

o-Xyteno 0.0048 0.001 o.o1 o:oo·; NO ·.O~oo·i 0.005 0.001 

1,1,2,2-Tetrachloroethane NO o.ooi NO O.OOi NO ::O.OOi NO 0.001 

Tetrechloroethone NO 0.001 

Toluene 0.0011 0.001 0.017 ·tfOo1 NO 0.001 0.001 

Trans -1.2-Dichloroethyl one NO 0.001 NO o.ooi NO NO 0.001 

1,1,1-Trichloroethane NO 0.001 NO NO NO 0.001 

1,1,2-Trichloroethane NO · 0.001 NO NO NO 0.001 

Trk:hloroetheno NO :o.OOt NO o:oo1 NO NO (!.001 

Vinyl Chloride NO '0.005 NO NO NO 

NOTE: OL • laboratory Detection Llmft 

All unfts In mg/1 

NO :0.001 NO 0.001 NO 0.001 0.005 · 0.001 No o;oo; NO 0.001 NO 0.001 

NO 0.001 NO o.ooi NO 0.001 NO : o:ooi NO O.Ooi NO : O.Ooi 
NO 0.005 NO 0.005 NO o:oo5 NO a:oos NO :o:oos NO 0.005 No :o:oos 
NO 0.001 NO 0.001 NO 0.001 NO O.oOi No :o:oo1 NO 0.001 NO o.ooi 
NO 0.001 NO 0.001 NO o.ooi No o:ool NO . o.oot NO 

NO 0.005 NO 0.005 NO 0.005 NO 0.¢05 NO o:oos NO NO ·o.oos 
NO 0.001 NO 0.001 NO '0.001 NO O.ooj NO O'Ji<ii NO :o.ooi NO 0.661 

0.001 0.001 NO 0.001 0.001 6.001 0.004 : c:fooi NO NO 0.001 

NO 0.005 NO 0.005 NO 0.005 NO :'6.005 NO · o:cio5 NO 6.605 NO 

NO 0.001 NO :o.oo1 NO o.oci1 No c!.ooi NO 0.001 NO NO :0.001 

NO 0.001 NO 0.001 NO 0.001 NO 0.001 No o:oo1 NO -0.001 NO o.ooi 

NO '6.005 NO .0.005 NO 0.005 NO -'0.005 NO o:oos NO 0.005 NO 6.005 
NO 0.005 NO 0.005 NO 0.005 NO : O.ooS NO 0.005 NO o.OO, NO 0.005 
NO 0.001 NO 0.001 NO 0.001 NO 0.001 NO 0.001 NO 0.001 NO o.ooi 

NO -o:oo1 NO 0.001 NO 0.001 NO "-0.001 NO (1.001 NO 0.001 NO 0.001 

NO 0.001 NO 0.001 NO 0.001 NO 0.001 NO :0.001 NO NO o.ooi 

NO 0.001 NO 0.001 NO 0.001 o.oo2 . o.ooi o.oo3 · o.ooi NO 0.001 NO o.oo1 

NO 0.001 NO 0.001 NO '0.001 No o.oot No o:oo1 NO o.ocii NO O.Ooi 
NO 0.001 NO NO 0.001 0.037 . 0.001 NO O.OOi 0.002 0.001 NO 0.001 

NO 0.005 NO 0.005 NO 0.005 NO :o.oci5 No ·o.oos NO 0.005 NO · o.oi>il 

NO 0.001 NO o.ooi NO 0.001 o.04s o~aot NO . o:oo; 0.002 0.001 NO 

NO 0.005 NO ci.oos NO 0.005 NO • o:cos NO 0.005 NO NO :o.oos 
NO NO o.oot NO 0.001 0.023 '0.001 0.001 0.001 NO o.odi 
NO 0.001 NO ().001 NO 0.001 NO ·o.OOi NO o.oiii NO o.oot 

·: ...... ·. 
NO 0.001 NO 0.001 NO 0.001 0.011 NO .·o.oo1 NO O.ocii NO o.ooi 

NO .0.001 NO NO 0.001 NO · o:ooi NO .0.001 NO o.oai NO . 0.001 

NO 0.001 NO o.ooi NO 0.001 NO ciooi NO NO ooo1 NO o.oo1 

NO .0.001 NO NO 0.001 NO NO NO 0.001 NO 

NO NO :o.oo1 NO 0.001 NO ·o:ooi NO NO .. o:oo1 NO 

NO o:oo5 NO ·o:oos NO 0.005 NO NO . o:oos NO .o.oos NO o.iJiis 
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• Historical Surface Water Sample Parameter Summary Table- Semi-Volatile and Metals 
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• • 
HISTORICAL SURFACE WATER SAMPLE PARAMETER SUMMARY TABLE 

SEMI-VOLATILES AND METALS 
SOUTHERN WOOD PIEDMONT FACIUlY 

WILMINGTON NORTH CAROUNA 
U.S. HGHWAY #74 BRIDGE 

I ,,.._VOU\nlES 
12/85 6/86 1/87 7/87 1/88 6/88 1/89 6/89 ~ 7/90 12/91 ~~ 7/93 

R* DL* R* DL* R* DL* R* DL* R* DL* R* DL* R* DL* R* DL* ~ R* DL* R* DL* [B~IQ~:JC~:~ R* DL* 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo{a)Pyrene 

Benzo (b, k)Fiuoranthene 

Carbazole 

2-Chlorophenol 

Q_hrysene 

Dibenzo(a,h)Anthracene 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

Fluoranthene 

lndeno(1 ,2,3-cd)pyrene 

Nephthalene 

IP-chloro-m-cresol 

Pentachlorophenol 

Phenanthrene 

Phenol 

Tetrachlorophenols 

Trichlorophenols 

!METALS 

Arsenic 110 o:o1 110 o:oi 110 o.o1 110 o:oi 110 o.o1 110 o:oi 110 o.o1 110 6.61< 110 O:Of 110 o.oi 110 :i::::: 110 o:of 110 o.on 110 o:of 
~~ IIOUIIO~N)~N)~N)~N)~N)~N)~N)~N)-N)=N)~N)~jN)~ 
~ N)~N)~N)~N)~N)~N)~N)~N)~N)~N)mN)•IID511D511D& 

NOTE: R* • LeboratoryResu~ 
DL • • Detection Limit 
110 - Below Leboratory Detection Limit 
NA • Not Analyzed 
All unlts In mg/1 

• 



• 
I • .,._,.,lATILES 

Acenaphthene 

Acenaphthylene 

Anthracene 

B enzo (a)Anthracene 

Benzo(a)Pyrene 

Benzo(b,k)Fiuoranthene 

Carbszole 

2-Chlorophenol 

Chrysene 

Oibenzo(a,h)Anthracene 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

Fluoranthene 

lndeno(1 ,2,3-cd)pyrene 

N~hthalene 

p-chloro-m-cresol 

Pentachlorophenol 

Phenanthrene 

Phenol 

Tetrachlor~henols 

T richlorophenols 

METALS 

• 
HISTORICAL SURFACE WATER SAMPLE PARAMETER SUMMARY TABLE 

SEMI-VOLATILES AND METALS 
SOUTHERN WOOD PIEDMONT FACIUlY 

WILMINGTON NORTH CAROUNA 

N:l :0.01 N:l o.i:i1 N:l o.01 N:l o.ol N:l o.ol N:l o.o1 N:l o.61 N:l o:Of N:l :O:Of N:l o:OH N:l o:oit N:l o:Oic N:l o:o1c N:l o:oic 

N) om N) o.oi N) o.il1 N) o.oi N) o.oi N) o.oi N) om N) o:oic N) 'O:ot N) o.ol N) o:Oic N) o.o1< N) o.otc N) o.oi< 

N) o:o2 N) o:& N) o.o3 N) i:i:aj N) o~og N) o:o1 N) 0.01 N) b:iHc N) b:Oi N) Kbf N) o:Oi N) oiHc N) o:iii< N) o.ofi 

N) iiiii N) o.o2 N) o.ii2 N) o.o2 N) o:o2 N) o.oi N) o:oi N) 0:01 N) B:M N) o:ai N) a:of N) iiils N) o:osc: N) o.oS< 
N) o.oi N) o:o; N) o.oi N) o:o1 N) o:oi N) o.o1 N) o:ot N) ii:Of I'D o:oi N) o:Oi I'D o:or I'D o:or I'D o:otc I'D o.of 

Arsenic N) 0.01 NA O.Oi N) 0.01 N:l O.Oi N:l O.Ol N:l O.Oi N:l o:otc N:l O.i:ilt N) o:ofC N:l O.of N) ::q;;;;; N) o:of N) o:otc N) 0.01 
Chromium N) o:ai N) 6:65 N) o:iis N) Ci.os N) o:as N) o.oi N) o:Oic N) o:6f N) o:On 0.011 ~:M N) in;:;: N) h:or N) il:ott N) o:ih 
copper N:> o:oi N) o:os N:> o.os N) o.os N) o.os o.02 o:<if N) iiMc N) o:oH N:> '6:01< N) o:02 N) ::::;;;::;;;: N) lam! N) o.o2 N) o.&i~ 

NOTE: R* • LeboratoryResult 
DL * • Detection Limit 
N) • Below Leboratory Detection Limit 
NA ., Not Analyzed 
All units In mg/1 

• 



• 

DL* • Detection Limit 
~ • Below LfboratoryOetection Limit 
NA ,. Not Analyzed 
All units in mg/1 

• 
HISTORICAL SURFACE WATER SAMPLE PARAMETER SUMMARY TABLE 

SEMI-VOLATILES AND METALS 
SOUTHERN WOOD PIEDMONT FACIUlY 

WIL.M CAROUNA 

• 



• • 
HISTORICAL SURFACE WATER SAMPLE PARAMETER SUMMARY TABLE 

SEMI-VOLATILES AND METALS 
SOUTHERN WOOD PIEDMONT FACIUlY 

WILMINGTON, NORTH CAROUNA 
STATE PORTS AUTHORITY 

12/85 6/88 1/87 7/87 1/88 6/88 1/89 6/89 1/90 ~~~ 1/93 7/93 

SEMI-VOLAlllES R* Dl* R* Dl* R* Dl* R* Dl* A* Dl* A* Dl* A* DL* A* Dl* A* Dl* ~~~ A* Dl* A* Dl* 

Acenaphthene 

Acenaphthylene NA •••:;:;:•::; NA •••;;:;;:;.· NA ·••:::.•:;:;;· NA ···~·~· NA ::;.::; II[) o.Cii II[) O.ot II[) &of II[) tfof II[) O.Of II[) o:of II[) o.Ofi II[) o:o1 II[) iio1 
Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b,k)Fiuoranthena 

Carbazole 

2-Chlorophenol 

Chrysene 

Oibenzo(a.h)Anthracene 

2,4-DimethVIphenol 

2,4-Dinnrophenol 

Fluoranthene 

lndeno(1,2,3-c:c!)!'Yrene 

N ephthalene 

[E_-chloro-m-cresol 

Pentachlorophenol 

Phenanthrene 

Phenol 

Tetrachlorephenols 

Trichlorophenols 

lMETALS 

NOTE: R* •leboratoryResutt 
Dl* .. Detection Limit 
II[) - Below leboratory Detection limit 
NA • Not Analyzed 
All units In mg/1 

-• 
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• Inc. - m m -
EORMf AB350 

WELL ABANDONMENT 
RECORD 

A Division of ViroCroup 
P.O. Box 1867 • 1445 Pisgah Churc:h Rd. • lexington, S.C. 29072 

(803) 957-6270 

1. WELL LOCATION: (Show a sketch of well loaction.) ABANDONMENT DATE _1 0_-_.3_0_-_93 __ _ 

Nearest Town: ¥.1Lt.IINGTON, NORlH CAROLINA County. NEW HANOVER 
Quadrangle Name:---:;¥.1::.:LM:.:.:I"-"N-=-GTO:..=:..:N ___________ _ 

(Rood, Community, Subdivision, Lot No.) Well No. t.IW-24 

2. OWNER: SOUTHERN WOOD PIEDMONT 

.3. ADDRESS: FOOT OF GREENFIELD STREET 

WELL DIAGRAM: Draw a detailed sketch of the well 
showing total depth, diameter and construction details 
prior to and subsequent to abandonment. 

4. TOPOGRAPHY: draw, slope, hilltop, valley, flat. MT BEFORE AFTER 

5. USE OF WELL: MONITORING DATE: 10-30-93 

6. TOTAL DEPTH: 11.5 DIAMETER: --=2" ___ _ 

7. CASING AND SCREEN REMOVED: 

.EEIT DIAMETER 
PIT CASING: 

WELL CASING: _6;;..;;·~5 ___ _ 2" PVC RISER 
5-7\8" 

WELL SCREEN: 5' STAINLESS STEEL 2" 0.01 0 SLOT SCREEN 

B. SEALING MATERIAL 

Neat Cement fvv:v:v~ Sgnd Cement 

bags of cement:_3__ bags of cement; __ _ 

gals. of water: 18 yds. of sand; ___ _ 

gals. of woter: __ _ 

Other 

Type material: ...:B~E::.:N.:..:TO:::,:N~ITE.=__ ___________ _ 

Amount: 15 POUNDS 

9. EXPLAIN METHOD OF GROUT PLACEMENT: 

OVER REAM AND TREMIE 

I do hereby certify that this well abandonment 
record · rue and exact. 
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• CSX Transportation Right-of-Entry Permit 

• 
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:=r~~ == -~·- ETE Division 

ViroGroup, Inc. 
S! . . -;.ltiroGroup 

• 
-Air•Water•Soil 
TECHNOLOGY 

1445 Pisgah Church Road 
Lexington, SC 29072 
Phone 803-957-6270 
FAX 803-957-3845 

• 

• 

October 1, 1993 

Mr. H.C. Worsham 
Public Project Engineer 
CSX Transportation 
500 Water Street 
Jacksonville, Florida 32202 

Re: Right-of-Entry Permit 
Wilmington, North Carolina 
ViroGroup Project #12-53015.00 

Dear Mr. Worsham: 

ViroGroup, Inc. - ETE Division is requesting a right-of-entry permit along the Atlantic Coast Line 
Railroad in Wilmington, North Carolina. The purpose of the permit is to provide access to a parcel of 
property that cannot be reached by any other means. 

Planned activities include the installation of two ground water monitoring wells. These monitoring wells 
will not be installed within the railroad easement. In order to reach the parcel of land for monitoring well 
installation, it will be necessary for a rubber tire drill rig to drive along the edge of the railroad for 
approximately 200 yards. At one point, it will be necessary for the drill rig to drive over the tracks and 
cross a 10-foot wide trestle. Once across the trestle, the drill rig will leave the tracks and exit the 
railroad easement for the monitoring well installation. Monitoring well installation may take up to 4 days 
to complete. 

The trestle carries two sets of tracks across a small tidal tributary. The trestle is constructed of closely 
spacetl railroad cross-ties that are continuous across the expanse of the trestle. No 2" x 8" walk boards 
exist between the tracks at this trestle. ViroGroup, Inc. will utilize blocking to cross the rails. 

The section of track that will be accessed is located on Map VllNC Sheet 7A of the Atlantic Coast Line 
Railroad, Wilmington Terminal, New River Spur. The drill rig will enter the railroad easement at Station 
14+00 and travel to 24+00. The drill rig will cross the trestle at Station 23+09. 

ViroGroup, Inc. appreciates the railroad's assistance in this matter. Monitoring well installation will 
occur in late October and early November of 1993. So that well installation can proceed as planned, your 
expedient attention to this matter would be greatly appreciated. If you have any further questions, or 
need additional information, please feel free to give us a call at 1-800-786-0654. 

Sincerely, 

~;.ou#~-ET~vision 
Gregbry~. Kuntz, P . 
H ydrogeologist 
NC Reg. #1203 

cc: T.M. Davis 
Pink Frady 
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cs:x: Engineering Department 
P. 0. Box 45052 

Jacksonville. FL 32232-5052 TRANSPORTATION 

P.E. VanCleve, P.E. 
Chief Engineer 
Design & Construction October 11, 1993 

Mr. Gregory B. Kuntz, P.E. 
Hydrogelogist 
Viro Group, Inc. - ETE Division 
1445 Pisgah Church Road 
Lexington, SC 40501 

Project: Wilmington, NC - Install Two (2) Ground Water Monitoring Wells. 

Dear Mr. Kuntz: 

This has reference to your request to enter the property of CSX 
Transportation, Inc. hereinafter called "Railroad"; to perform certain work, 
hereinafter called "Work", in connection with the construction of the captioned 
project. 

Railroad hereby grants to Viro Group, Inc-ETE Division hereinafter called 
"Agency", the right and permission to enter upon Railroad's property for the 
purpose of performing said Work as outlined on Agency's letter or plan, 
made a part hereof by reference, subject to the terms, conditions and 
provisions hereinbelow set forth: 

1. The work shall be performed at the entire cost and expense of 
Agency, in accordance with good and sound engineering 
practices, to the satisfaction of Railroad's Chief Engineer, 
or his duly authorized representative, and in a manner to 
avoid accidents and damages or unnecessary delays to or 
interference with train traffic of Railroad. 

2. 

3. 

Agency shall notify Railroad's Division Engineer ~/ 
Representative, Mr. R. A. Martin, telephone (919) 371-6081 at ~rz~ 
least seventy-two (72) hours before proceeding with the Work 
Railroad property and shall abide by the instructions of 
said Division Engineer Representative insofar as the safety 
of the Railroad is concerned. 

No equipment of Agency or of its contractor, shall be placed 
and operated, nor Work permitted to be performed at a distance 
closer than eighteen (18) feet from the center of any track. 
Equipment shall be moved across the Railroad's track(s) only 
at a public crossing, unless prior arrangements have been made 
with said Division Engineer Representative. All precautions 
must be taken by Agency and its contractor to avoid 
interference with or damage to Railroad's signal and 
communications facilities during the course of said Work. 



• 

• 

• 

4. 

- 2 - October 11, 1993 

Railroad shall furnish such personnel, flagman or watchman 
whi~h in Railroad's opinion may be necessary to protect the 
facilities and traffic of Railroad during the performance of 
Railroad during the performance of said Work and Agency,or its 
contractor, shall reimburse Railroad promptly for the actual 
cost of said services, including all applicable surcharges, 
upon receipt of bill or bills therefor. 

5. Agency or its Contractor hereby assumes risk of and agrees to 
indemnify, defend, protect and save Railroad harmless from and 
against (a) injury to or death of any person or persons 
whomsoever, including but not limited to the agents, servants 
or employees of the parties hereto, or (b) the loss or damage 
to any property whatsoever, including property owned or in the 
care, custody or control of Railroad, and (c) all claims, 
demands, suits, judgments or expenses incurred in connection 
therewith; resulting from or arising out of the sole or 
concurring negligent or willful acts or omissions of Agency, 
or its agents, servants or employees, in the performance or 
execution of the Work performed under this right-of-entry 
or incidental thereto. 

6. Agency or its Contractor shall carry Public Liability or 
Commercial General Liability Insurance covering Agency's 
direct and assumed or contractual liability, including 
liability assumed under this Right-of-Entry Letter Agreement. 
Coverage of not less than TWO MILLION DOLLARS ($2,000,000.00) 
Combined Single Limit per occurrence for personal injury and 
property damage is recommended to Agency as a prudent minimum 
to protect Agency in connection with liability assumed 
hereunder. Agency shall provide a Certificate of Insurance 
naming Railroad as Certificate Holder, the Certificate of 
Insurance to be sent to Railroad with return of the signed 
duplicate original of this right-of-entry letter. 

7. Agency or its Contractor hereby agrees to pay Railroad a 
construction risk fee in the amount of FOUR HUNDRED DOLLARS 
($400.00), and is thereby relieved of any obligation to 
purchase Railroad Protective Insurance for the benefit of 
Railroad for operations covered by this letter agreement. 
Agency shall send Railroad its check for the above amount, 
payable to Railroad, with return of the signed duplicate 
original of this right-of-entry letter. 

8. Agency 
notify 
damage, 
Work to 

shall, or shall 
said Division 
injury or death 
be performed. 

require its contractor to, promptly 
Engineer Representative of any loss, 
arising out or in connection with said 

~-
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9. 

- 3 -

It is understood and agreed that, 
Work, Railroad's property shall be 
satisfactory to Railroad's Chief 
authorized representative. 

October 11, 1993 

upon completion of said 
left in a condition 

Engineer or his duly 

10. This right-of-entry and the permission conferred and the 
license granted by it does not constitute a grant of permanent 
easement and shall terminate upon completion of the Work or at 
midnight, March 31 1994, whichever occurs first, unless 
extended in writing by Railroad. 

If the ,provision and terms of the right-of-entry granted by this letter 
are acceptable to the Agency, please have an authorized official sign both 
copies in the space provided below, and return on duplicate original to the 
undersigned. 

Yours very truly, 

CSX TRANSPORTATION, INC. 

/j?~~ I /} 
P. E. VanCleve ~J/t:t)~ 

ACCEPTED: 

Title: 

Date: 

-?.." 



Wlllla Corroon Conatruotlon ServJoea Corporation 
New Hyde Part Rd. 
300 

NY 110'0 

VlroGraup, lno./ET! Division 
144& Plegah Church Ao•d 
Lexington IC 2D072 

P~IMIIESIOPERA TIOIII 

v~BE~m coUAm HAZ'&ftO 

AtiY AUTO 
AU CWHtD AUTOS (Ptl¥. pm.) 
ALL mEO AUTOt (~~:: ~t) 
HI~£D AUTOI 

CTH£ft 'hllN UMalllLL& FORM 

WOUIA'I oor.INIATION 

AJCD 

SLMD%81384 

1107126 

COMPANIES APFORDING COVERAGE 

ca.PJ.Ht A Home Ins. Co. of llllnola 
l!lmR 

~»(( 
B Lexington lnaur•noe. Co. 

U!mA 

COM' »>T c Amerloan International Spto.Jalty Llntl lne. Co, 
U!TTER 

COII'J.Ht D LEmft 

COhf'AHY E LETTER 

POLIOY II'I'IOTI\'I PO &.lOT .,.., ... ~"ID• 
OA'tl(loWCX)Im DAT11 n&U~m 

-JUL-1883 

1-JUL•1881 

BODILY IHJU!IT 
(Per ptrtcnl 

IOOilT INJUIIY 
IPar KCI41tlll 

I 

• 
• 

. IHOIA.D ANY 0, TH! ABOVIi DIICA18ED POLIC!al WI CANCELLED liP ORE 
.IXPIRATION DATI THEREOF, THI JISUINQ COMPANY WILl. ENDIAVOR 

MAIL __!i DAYI WRITTEN NOTICi TO THI CERTIFICATI HOLDER NAMiP TO THI!: 

LEFT, BUT fiAILURE TO MAIL. SUCH NOT~CIIHALL IMPOIE NO OIILIOATION ~ 
UAJIUTY OF ANY KIND UPON THI COMJI'ANY, JTI AQINT8 OR REP~IIINT 



10/21/93 08:45 fi'813 278 1994 

e & Brovn, J:nc. 
210 Metro Parkway, Suite 300 

Fort Myers, Fl 3~91G 
(813) 278-0278 rAX 278-1994 

POE AND BROWN FM ~~~ V1roGroup/ETE ~002 

993 
THIS CERllFICA'tE IS ISSUED AS A NATTER OF JNFORPJAllON ONLY AND 

j CONFERS NO RIGHTS UPON THE CERnFJCATE HOLDER. THIS CERllFJC4TE 
l DOES NoT AU!ND, EXTEND OR ALTER THI! COVBIAGE MfORDED BY THE 
i POUCIES BElOW. ;··········-· ·····-···· ... ·-··-·-·--··· .......... _ ......................................................................................... ---·· 
l COMPANIES AFFORDING COVERAGE 
I :·-········· ····----··········--·--···············-···•o..·----···· .. ····-·········· ......................................... ,_ ......... .. 
iCCHPmrA 
I tmEi'! 
1---·· ······----·"-···---·······-··---· ·---·····""'······-···-··· ···········-··---.................. ______ ··-···· 
I COMPIH'f ······----··-...... ____ .. , ___ ........ _l LETTBl B EAR1'FORD l?:IRE INSURANCE CO • ··--·---.. ····-·········-··--··"--·-········· IISUIIfD 

VXROGROUP,:INC. ETE-DJ:VJ:SJ:ON 
P.O.BOX 1867 
LEXINGTON, SC 29072 

• WORIC£R'S COUKN&.\TIOM ( c; IJIO 1 21WBEQg643 
• 

: DR.OTDIS' IJIJWTY i 
·-·"'!·-·· .......................................................... J,. ..... ---·····-··-·· ........ _____ •• 

I ·~ l 
B t CON'l'R. EQOl:P \ UNDER BINDER 

jALL RISK l 
' I I ~·o;o;ou.li)~~~-iTPii .. - .... 

r ·fifm;;· .. c;--·m~~~~---tOO;i:Rru.~i-~~----iil~-:···-~~:····---···· 
I 

f"'"'"";. •• ,.., ______ ........... ---·-·"······--·-"""·---···-··· ...... ----···· ·····----·· .. ·--.. ---··· 

' ca.rmr D ! L.£Tml . 

: ......... ---·······-----··-----......... _......... ···--··--···········-.. -· .. ··--···-·········· ···--·---··-· 
l WII'Ntr E 
! t..mm 

~- ·' : :· ,· 

1
$1,ooo,ooo. 

!••-••--•••-"""'"-••-•'"'" o ""'"""~'"-"""'•••-••••----•H-

i; 
! .......... ~ .................. ,.,_ ... , _ .... .. 
s 

$ 

7/01/93 ~ 07/01/9 DEDUCT:Il:JLE 1,000. 

30 DAY CANCELLATION FOR WORKERS COMPENSATION • 

~TRANSPORTATION INC 
JC (CLMUt) WORSHAM-PUBLIC PROJ ENG 
500 WATER STREET 
-ACKSONVILLE FL 32202 

.. ::: ....... ···: .. :.;·:·.·:. 

SHOUlD JNf OF lHE ABOVE DESCRIBED POUCIES BE CANcaJ..ED BEFORE lHE 

EXPIRAnON DATE lHEREOF. lHE ISSUING COMPANY WIU. ENDEAV~ TO 

MAll J_Q, DAYS WRimN NOnCE TO THE ~RCATE HOI.OER NAMEO TO lHE 

. . . LEFT, BUT FAJWRE TO MAlL SUCH NOllCE SHJ.ll. IMPOSE NO OBUGATlON OR 

UABlUlY OF J,N1 IQND UPON 1HE COMPANY. rTS AGENTS OR RfPRESENTATlVES. 

· .. • ···.··· .. · .... :;, ... •': •': 
. ·, •' ' :.· . ~- ; .. : ... • ........ . 
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PAY: 

TO: 

• .. 

. ···. 

::· 

VIROGROUP, INC. 
428 PINE ISLAND RD., S.W. 

CAPE CORAL, FL 33991 

:1··.· 
0 • . ,. 

7i ;. 

;~ .~-~~ . 

Fl .. ~ .. 
' 'l. 

BARNETT BANK 
02().0()1 

316 S. CALHOUN ST. 
TAI.I.AHASSEE, FL 32301 

63-56&'631 

55849 
CHECK DATE REFERENCE NO. 

10-20-93 55849 

AMOUNT 

400.00 

FOUR HUNDRED DOLLARS ------------------------------------------

CSX TRANSPORTATION, INC. 

20000010 ~ t;u• 
.......... ... •·. ~ .6 :.:.' .. • . . ~:.· • ...... ~;.. I 

·- • . 

. ··:· 

:: ~{ 
.:. .• :i 
... 
... ;··.~::: 

·.· .... 

.:1: ' . 
I~ i' 

·~le 
:W..' • 
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• Corps of Engineers Wetland Modification Permit 

• 
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s. -~iroGroup 
• 

Air• Water;!' Soil 
TECHNOLOGY 

ETE Division 
ViroGroup, Inc. 
1445 Pisgah Church Road 
Lexington, SC 29072 
Phone 803-957-6270 
FAX 803-957-3845 

• 

• 

November 5, 1993 

Mr. Jeff Richter 
Department of the Army Corps of Engineers 
Wilmington District 
P.O. Box 1890 
Wilmington, North Carolina 28402-1890 

Re: Monitoring Well Installation Notification 
Action ID. 199300253 and Nationwide Permit No. 5 
(Scientific Measurement Devices) 
ViroGroup Project #12-53015.00 

Dear Mr. Richter: 

As per our conversation on October 22, 1993, ViroGroup, Inc. is providing notification of monitoring well 
installation within a wetland area adjacent to the Cape Fear River, at the foot of Greenfield Street in Wilmington, 
North Carolina. In accordance with Nationwide Permit #5 of the United States Army Corps of Engineers' 
Regulatory Program, Title 33, CFR 330.6 authorization for monitoring well installation is being requested. 

In order to install the monitoring well, no excavation or filling of the wetland area or modification to the existing 
flow system will be required. At the completion of the monitoring well installation a protective casing set in a 2' 
x 2' x 8• concrete pad will remain within the wetland area. 

In order to confirm notification of the monitoring well installation within a wetland area and to ascertain agreement 
with Nationwide Permit #5 authorization, ViroGroup, Inc. is requesting a written reply from the United States Army 
Corps of Engineers acknowledging our request. 

If ViroGroup, Inc. can provide you with any additional information concerning this monitoring well installation, 
please feel free to give us a call at 1-800-786-0654. You expedience in this matter will be greatly appreciated. 

Sincerely, 

ViroGroup, Inc. - ETE Division 

~~E.~ 
Gregory B. 'Kuntz, P.G. 

H;::~: 111. ul___ 
Andy M. Wilson, P.G. 
Senior Hydrogeologist 

cc: T.M. Davis 
Pink Frady 
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DEPARTMENT OF THE ARMY 
WILMINGTON DISTRICT, CORPS OF ENGINEERS 

P.O. BOX 1890 
WILMINGTON, NORTH CAROUNA 28402-1890 

IN REPLY REFER TO 
Regulatory Branch 

November 30, 1993 

Action ID No. 199400253 and Nationwide Permit No. 5 (Scientific Measurement 
Devices) 

ETE Division 
Virogroup, Incorporated 
Att: Mr. Gregory Kuntz 
1445 Pisgah Church Road 
Lexington, Kentucky 29072 

Dear Mr. Kuntz: 

Reference your application of Novembar 10, 1993, for Department of the Army 
(DA) authorization to install a monitoring well in wetland adjacent the Cape 
Fear River at the foot of Greenfield Street in Wilmington, New Hanover County, 
North Carolina. 

For the purposes of the Corps of Engineers' Regulatory Program, Title 33, 
Code of Federal Regulations (CFR), Part 330.6, published in the Federal Register 
on November 22, 1991, lists nationwide permits. Authorization, pursuant to 
Section 10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean 
Water Act, was provided for staff gages, tide gages, water recording devices, 
water quality testing and improvement devices, and similar scientific 
structures . 

Your work is authorized by this nationwide permit provided it is 
accomplished in strict accordance with the enclosed conditions and provided you 
receive a Section 401 water quality certification from the North Carolina 
Division of Environmental Management (NCDEM) and, in the coastal area, a 
consistency determination from the North Carolina Division of Coastal Management 
(NCDCM). You should contact Mr. John Dorney, telephone (919) 733-1786, 
regarding water quality certification, and Mr. Steve Benton, telephone (919) 
733-2293, regarding consistency determination. This nationwide permit does not 
relieve you of the responsibility to obtain other required State or local 
approval. 

This verification will be valid for two years from the date of this letter 
unless the nationwide authorization is modified, reissued or revoked. Also, 
this verification will remain valid for the two years if, during that period, 
the nationwide permit authorization is reissued without modification or the 
activity complies with any subsequent modification of the nationwide permit 
authorization. If during the two years, the nationwide permit authorization 
expires or is suspended or revoked, or is modified, such that the activity would 
no longer comply with the terms and conditions of the nationwide permit, 
activities which have commenced (i.e., are under construction) or are under 
contract to commence in reliance upon the nationwide permit will remain 
authorized provided the activity is completed within twelve months of the date 
of the nationwide permit's expiration, modification or revocation, unless 
discretionary authority has been exercised on a case-by-case basis to modify, 
suspend or revoke the authorization • 
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Questions or comments may be addressed to Mr. Jeffrey Richter, Wilmington 
Area Field Office, Regulatory Branch, telephone (910) 251-4636. 

Sincerely, 

Enclosure 

Copies Furnished (without enclosure): 

Mr. Steve Benton 
North Carolina Department of 

Environment, Health and 
Natural Resources 

Post Office Box 27687 
Raleigh, North Carolina 27611-7687 

Mr. John Dorney 
Division of Environmental Management 
North Carolina Department of 

Environment, Health and 
Natural Resources 

Post Office Box 29535 
Raleigh, North Carolina 27626-0535 

C. Robert Stroud 
Wilmington Regional Office 
North Carolina Division of 

Coastal Management 
127 Cardinal Drive Extension 
Wilmington, North Carolina 28405 
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GENERAL CONDITIONS 

1. Navigation.· No activity may cause more than a minimal adverse effect on 
navigation. 

2. Proper Maintenance. Any structure or fill authorized shall be properly 
maintained, including maintenance to ensure public safety. 

3. Erosion and Siltation Controls. Appropriate erosion and siltation controls 
must be used and maintained in effective operating condition during 
construction, and all exposed soil and other fills must be permanently 
stabilized at the earliest practicable date. 

4. Aquatic Life Movements. No activity may substantially disrupt the movement 
of those species of aquatic life indigenous to the waterbody, including those 
species which normally migrate through the area, unless the activity's primary 
purpose is to impound water. · 

s. Equipment. Heavy equipment working in wetlands must be placed on mats or 
other measures must be taken to minimize soil disturbance. 

6. Regional and Case-by-case Conditions. The activity must comply with any 
regional conditions which may have been added by the Division Engineer and any 
case specific conditions added by the Corps. 

7. Wild and Scenic Rivers. No activity may occur in a component of the 
National Wild and Scenic River System; or in a river officially designated by 
Congress as a "st~dy river" for possible inclusion in the system, while the 
river is in an official study status. Information on Wild and Scenic Rivers may 
be obtained from the National Park Service and the U.S. Forest Service. 

8. Tribal Rights. No activity or its operation may impair reserved tribal 
rights, including, but not limited to, reserved water rights and treaty fishing 
and hunting rights. 

9. Water Quality Certification. In certain states, an individual state water 
quality certification must be obtained or waived. 

10. Coastal Zone Management. In certain states, an individual state coastal 
zone ~anagement consistency concurrence must be obtained or waived. 

11. Endangered Species. No activity is authorized under any NWP which is 
likely to jeopardize the continued existence of a threatened or endangered 
species or a species proposed for such designation, as identified under the 
Federal Endangered Species Act, or which is likely to destroy or adversely 
modify the critical habitat of such species. Non-Federal permittees shall 
notify the District Engineer if any listed species or critical habitat might be 
affected or is in the vicinity of the project and shall not begin work on the 
activity until notified by the District Engineer that the requirements of 

CL7-GCWN 
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the Endangered Species Act have been satisfied and that the activity is 
authorized. Information on the location of threatened and endangered species 
can be obtained from the U.S. Fish and Wildlife Service and National Marine 
Fisheries Service. 

12. Historic Properties. No activity which may affect Historic Properties 
listed, or eligible for listing, in the National Register of Historic Places is 
authorized, until the District Engineer has complied with the provisions of 33 
CFR 325, Appendix c. The prospective permittee must notify the District 
Engineer if the authorized activity may affect any historic properties listed, 
determined to be eligible, or which the prospective permittee has reason to 
believe rray be eligible for listing on. the National Register of Historic Places, 
and shall not begin the activity until notified by the District Engineer that 
the requirements of ~he National Historic Preservation Act have been satisfied 
and that the activity is authorized. Information on the location and existence 
of historic resources can be obtained from the State Historic Preservation 
Office and the National Register of Historic Places (see 33 CFR 330.4(g)). 

13. Notification. 

a. Where required by the terms of the NWP, the prospective permittee must 
notify the District Engineer as early as possible and shall not begin the 
activity: 

(1) until notified by the District Engineer that the activity may proceed 
under the NWP with any special conditions imposed by the District or Division 
Engineer; or · 

(2) if notified by the District or Division Engineer that an individual 
permit is required; or 

(3) Unless 30 days have passed from the District Engineer's receipt of the 
notification and the prospective permittee has not received notice from the 
District or Division Engineer. Subsequently, the permittee's right to proceed 
under the NWP may be modified, suspended or revoked only in accordance with the 
procedure set forth in 33 CFR 330.S(d) (2). 

b .•. The..notification must be in writing and include the following 
information and any required fees: 

(1) Name, address and telephone number of the·prospective permittee; 

(2) Location of the proposed project; 
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(3) Brief description of the proposed project; the project's purpose; 
direct and indirect adverse environmental effects the project would cause; any 
other NWP(s), regional general permit(s) or individual permit(s) used or 
intended to be used to authorize any part of the proposed project or related 
activity; 

(4) Where required by the terms of the NWP, a delineation of affected 
special aquatic sites, including wetlands; and 

(5) A statement that the prospeqtive permittee has contacted; 

(a) The US~iS/NMFS regarding the presence of any Federally listed (or 
proposed for listing) endangered or threatened species or critical habitat in 
the permit area that may be affected by the proposed project; and any available 
information provided by those agencies. (The prospective permittee may contact 
Corps District Offices for USFWS/NMFS agency contacts and list of critical 
habitat.) 

(b) The SHPO regarding the presence of any historic properties in the 
permit area that may be affected by the proposed project; and the available 
information, if any provided by that agency. 

14. Water Supply ~ntakes. No discharge of dredged or fill material may occur 
in the proximity of a public water supply intake except where the discharge is 
repair of the public water supply intake structures or adjacent bank 
stabilization. 

15. Shellfish Production. No discharge of dredged or fill material may occur 
in areas of concentrated shellfish production, unless the discharge is directly 
related to a shellfish harvest activity authorized by nationwide permit. 

16. Suitable Material. No discharge of dredged or fill material may consist of 
unsuitable material (e.g., trash, debris, car bodies, etc.) and material 
discharged must be free from toxic pollutants in toxic amounts. 

17. Mitigation. Discharges of dredged or fill material into waters of the 
United States must be minimized or avoided to the maximum extent practicable at 
the project-·site (i.e., on-site), unless the District Engineer has approved a 
compensation mitigation plan for the specific regulated activity. 

18. Spawning Areas. Discharges in spawning areas during spawning seasons must 
be avoided to the maximum extent practicable. 

19. Obstructions of High Flows. To the maximum extent practicable, discharges 
must not permanently restrict or impede the passage of normal or expected high 
flows or cause the relocation of the water (unless the primary purpose of the 
fill is to impound waters) • 

20. Adverse Xmpacts from Impoundments. ~f the discharge creates an impoundment 
of water, adverse impacts on the aquatic system caused by.the accelerated 
passage of water and/or the restriction of its flow shall be minimized to the 
maximum extent practicable. 

21. Waterfowl Breeding Areas. Discharges into breeding areas for migratory 
waterfowl must be avoided to the maximum extent practicable • 

22. Removal of Temporary Fills. Any temporary fills must be removed in their 
entirety and the affected areas returned to their preexisting elevation. 
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NATIONWIDE CONDITION 

A 30-day notification to the District Engineer is required for discharges 
of 10 to 25 cubic yards for small weirs and flumes. 

REGIONAL CONDITION 

All weirs and flumes authorized by this nationwide permit must be removed 
immediately upon the completion of their intended use. Weirs and flumes are not 
allowed in areas identified by the North Carolina Division of Marine Fisheries 
(NCDMF) and/or the North Carolina Wildlife Resources Commission (NCWRC) as 
anadromous fish spawning areas. 

STATE CONSISTENCY CONDITION 

Should all or part of a proposed activity be located within an Area of 
Environmental Concern (AEC) as designated by the North Carolina Coastal 
Resources Commission, a Coastal Area Management Act (CAMA) permit is required 
from the North Carolina Division of Coastal Management (NCDCM). Should an 
activity within or potentially affecting an AEC be proposed by a Federal agency, 
a consistency determination pursuant to 15 CFR 930 must be provided to the NCDCM 
at least 90 days before the onset of the proposed activity. 

GENERAL CERTIFICATION CONDITIONS 

a. Established sediment and erosion control practices will be utilized to 
prevent violations of the appropriate turbidity water quality standard (50 NTU's 
in streams and rivers not designated as trout waters by the North Carolina 
Division of Environmental Management (NCDEM), 25 NTU's in all saltwater classes 
and all lakes and reservoirs and 10 NTU's in trout waters). 

b. Measures shall be taken to prevent live or fresh concrete from corning 
into contact with waters of the State until the concrete has hardened . 
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• WELL LOG DATABASE 

SOUTHERN WOOD PIEDMONT - WILMINGTON, NORTH CAROLINA FACILITY 

INST BORING SURFACE RISER BOTIOM WB..L RISER COORDINATES 

PLANT WB..L OAT lERM ELEV ELEV ELEV DEPTH DEPTH NORTHING EAS11NG 

WIL MW-6 09/05/85 20.00 3.40 5.07 -16.38 19.78 21.45 171759.04 2317555.49 

WIL MW-7 09/06/85 19.80 3.87 6.03 -15.65 19.52 21.68 171516.87 2317057.66 

WIL MW-8 09/09/85 19.20 4.16 6.80 -14.86 19.02 21.66 171308.46 2317048.69 

WIL MW-8A 10/01/92 51.00 4.12 6.43 -26.63 30.75 33.06 171307.81 2317034.99 

WIL MW-9 09/10/85 19.40 4.26 6.43 -14.96 19.22 21.39 171324.83 2317300.56 

WIL MW-10 02/18/92 13.00 3.63 7.41 -6.87 10.50 14.28 171060.33 2317416.43 

WIL MW-11 02/18/92 13.00 4.31 8.02 -6.19 10.50 14.21 170769.34 2317497.46 

WIL MW-11A 10/01/92 50.00 4.10 6.38 -29.79 33.89 36.17 170771.95 2317484.42 

WIL MW-118 10/31/93 46.00 4.13 6.26 -38.06 42.19 44.32 170762.69 2317489.76 

WIL MW-12 02/18/92 12.00 4.60 8.22 -5.90 10.50 14.12 170782.73 2317389.15 

WIL MW-13 02/18/92 12.00 3.31 6.97 -7.19 10.50 14.16 170721.30 2317066.52 

WIL MW-14 02/19/92 22.00 2.62 6.30 -13.38 16.00 19.68 170565.41 2317675.19 

WIL MW-14A 11/02/93 42.00 2.76 5.05 -28.39 31.15 33.44 170564.17 2317685.19 

WIL MW-15 02/19/92 13.00 3.26 7.07 -7.24 10.50 14.31 170641.86 2317249.76 

WIL MW-16 02/19/92 13.00 3.88 7.69 -6.62 10.50 14.31 170875.45 2317059.82 

WIL MW-17 02/19/92 15.00 3.86 7.65 -6.64 10.50 14.29 170899.08 2317118.35 

• WIL MW-18 10/07/92 14.00 4.26 6.61 -6.87 11.13 13.48 171744.30 2317083.05 

WIL MW-19 10/06/92 14.00 3.19 5.44 -9.68 12.87 15.12 170439.85 2317232.30 

WIL MW-19A 10/02/92 43.17 3.15 5.25 -28.02 31.17 33.27 170443.47 2317244.14 

WIL MW-20 10/07/92 14.00 3.17 5.44 -9.13 12.30 14.57 170921.86 2317799.93 

WIL MW-20A 11/08/93 42.00 3.10 5.23 -27.88 30.98 33.11 170913.19 2317797.41 

WIL MW-21 10/07/92 10.00 3.17 5.34 -3.62 6.79 8.96 171260.09 2317881.59 

WIL MW-22 10/07/92 14.00 3.02 5.26 -8.09 11.11 13.35 170728.25 2316945.44 

WIL MW-22A 11/02/93 42.00 3.07 5.32 -28.79 31.86 34.11 170726.23 2316955.36 

WIL MW-23 10/08/92 12.00 2.67 4.96 -6.39 9.06 11.35 170355.68 2316972.19 

WIL MW-24 10/05/92 12.00 3.58 5.79 -8.02 11.06 13.81 170245.75 2317388.60 

WIL MW-24R 11/12/93 14.00 3.77 5.98 -9.63 13.40 15.61 170242.09 2317324.15 

WIL MW-24A 11/01/93 42.00 3.64 5.81 -30.64 34.28 36.45 170240.18 2317313.97 

WIL MW-25 10/08/92 13.00 1.78 4.96 -10.27 12.05 15.23 170374.77 2317662.47 

WIL MW-26 10/05/92 18.00 2.48 4.91 -15.14 17.62 20.05 170529.26 2317951.33 

WIL MW-27 11/13/93 9.00 3.22 5.41 -1.90 5.12 7.31 171848.14 2317846.63 

WIL MW-28 11/10/93 14.00 2.97 5.18 -8.10 11.07 13.28 170473.09 2318157.25 

WIL MW-28A 11/10/93 40.00 3.26 5.47 -22.42 25.68 27.89 170465.44 2318161.94 

WIL MW-29 11/12/93 7.00 3.19 5.32 -4.04 7.23 9.36 169681.45 2317783.77 

WIL MW-29A 11/09/93 40.00 3.15 5.14 -35.83 38.98 40.97 169673.28 2317782.13 

WIL MW-30 11/12/93 10.00 4.07 6.26 -4.95 9.02 11.21 169874.49 2317618.08 

WIL SG*-Cape Fear 10/12/92 5.93 -0.73 171166.75 2316464.93 

WIL SG*-North 10/12/92 6.64 -0.02 171129.56 2318037.12 

~.-· WIL SG*-South 11/09/93 2.13 -1.20 170523.78 2318024.91 

• SG -= Staff Gauge 
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G- f£?E ENVIRONMENTAL lECHNOLOGY ENGINEERING, INC. TF;ST BORING LOG 
CONSULnNc DICINE!RS. SURVEYORS AND H"'ltlROCEOlOCISTS 

~:=;,;,=~ H"'ltlROCEOLOCIC SER\'ICES BORING NO. 8 2 

PROJECT: SOUTHERN WOOD PIEDMONNT - WILMINGTON NC. SHEET NO. , OF , 
CUENT: SOUTHERN WOOD PIEDMONT DAlE FlNISHED 2-19-92 JOB NO. 530 06-501 •• BORING CONTRACTOR:::.. ElE DRILLER C. AARON ELEVAllON 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON DAlE STARlED 2 19 92 

WELL ~~ 
SAMPLE 

CLASSIF1CA110N REMARKS 
CONSTRUCllON Q 

__ .. 
1ft et.OWS 

P£Rtf' 

.... . . . . j .... .... .... .... .... .... .... Water saturated - . . . . 
1 ss Medium to coarse brown SAND .... OVA = 0.0 . . . . 

CLAY PLUG 5 
.... .... .... .... - .... .... 

0~ 0~ 
.... .... 

zo 1=.-- ~~ f-
.... 

(/)~ 
.... 

No visual contamination ~r= &:no.. .... .... 2 ss Same as above 
~~ 

.... OVA= 0.0 .... 
~~-- 10 .... 1--
~t= .... 

1--.... 
~~-- .... 
~~--

..... .... 
~--~ .... . .... 1--.... .... 

3 
No visual contamination .... ss f-- OVA= 2.0 

15 :____ Brown to black PEAT with root 
fragments 

-
-

20 1---

• 1--
f--
f--
f---

~25 :____ 

:____ 

-
-
-

30 f--
1---
1---
r-
r-

35 1----

~ 

-
' -

-
f-4o 1---

1---
f--
1---
f--

f-.45 :____ 

• r-

'----

--: 
-

50 

H.53050182 

. - . -- --· ·--·-----
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONS\JL,HC ENGINeERS,. SURVEYORS ANt> tM>ROC£0LOCIS1S 

H"roROCEOLOCIC S£RVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-20-92 

BORING CONTRACTOR::- ETE DRILLER C. AARON 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

WELL i!: SAMPLE 

CONSTRUCllON ~~ .,._ ... ... ~ CLASSIFlCA liON 

.... .... .... .... .... .... . . . . .... 1- .... .... .... .... 1 

~ 

1---
1---

SS ~ Fine to medium brown SAND with small 
wood fragments at 4.5 feet 

s 

f-

CLAY PLUG 
I--

0~ .0~ 
10 

~~ r::r- ~~ --r= 
~~ 
~o-r= 
~f-
~o-r= r=r 15 
~---~ 

20 

25 

. 

30 

3S 

so 
H.530501B3 

.... .... .... ..... .... .... .... . . . . .... .... .... .... 2 .... .... .... .... .... .... .... .... .... .... .... .... .... .... 3 

1--­
~ 

f--
'--

ss 1----
1----
1----
1----

r---
ss r--

Same as above 

Oark brown to black PEAT with wood 
f-- fragments 

1---

-

1---
1---

-

T.EST BORING LOG 

BORING NO. B 3 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVA liON 
DATE STARTED 2-20-92 

REMARKS 

Water saturated 
OVA = 3.1 

No visual contamination 
OVA= 0.9 

No visual contamination 
OVA = 0.8 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL11NG ENGINEERS, SURVEYORS AND H"ttlROCEOLOGISTS 

H"ttlROCC:OLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT 
BORING CONTRACTOR:;;, ElE 
RIG USED MOBILE B-57 

WELL i!=t; SAMPLE 

CONSTRUCllON ~~ .,.._ ., ,... 111..0WS 
Pf]tf: 

~ .·.·.·.· -

DATE FINISHED 2-20-92 
DRILLER C. AARON 
INSPECTOR K. ANDERSON 

CLASSIFICA llON 

1- ..... 

t---+-5 

PLUGf-

1 SS '--- Fine to medium brown SAND with wood 
:- fragments 

H:530501B4 

.... .... .... . . . . 
0~ :::: 
~~ 1- :::: 2 
(/)C. .... 

10 •••• 

15 

f-

20 

25 

-
... 

30 

1-

3S 

45 

50 

. . . . .... 

.... .... .... . . . . 
.... 3 

1---

-
-

ss -
f-
f-

1---
f-

ss f-
-
~ 

-
-
-
1---
1----
f-
~ 

1---

-
-
1----

-
-
1----
f-
~ 

~ 

1----...___ 

-...__ 

--
f-

1---
1----
f-

1---
:_ 

:---

-
-
-

Same as above 

Dark brown to black PEAT with wood 
fragments 

TE;ST BORING LOG 

BORING NO. 
SHEET NO. 1 OF 1 

8 4 

JOB NO. 530-06-501 
ELEVAllON 
DATE STARTED 2-20-92 

REMARKS 

Visual creosote at top of hole 

No visual contamination 
OVA = 1.7 

No visual contamination 
OVA = 5.1 

Visual creosote in sand 
above PEAT 

OVA= 98.9 



I --- ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. TEST BORING LOG 
z::::===;r::;=~ 

~·r CONSVl.llNC ENGINEERS. SURVEYORS AND H'tOROC£0LOCISTS 
-~ H'tOROCEOLOCIC SER\t1CES BORING NO. B-5 

• 
PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC SHEET NO. 1 OF 1 
CUENT: SOUlHERN WOOD PIEDMONT DAlE FINISHED 2-20-92 JOB NO. 530-06 501 

BORING CONTRACTOR::::. ETE OR ILLER C. AARON ELEVA liON 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON DATE STARlED 2-20-92 

i5 
SAMPLE : 

WELL .... CLASSIRCA liON REMARKS 
CONSTRUCllON fu ~ ......... Q - BlOWS 

PER~ 

.... .... .... -. . . . Fine to medium brown SAND Water saturated .... , ss -.... No visual contomiation .... - .... ~ OVA = 54.3 .... 
CLAY PLUG 

. . . . ----.... .... ._ s .... f-.... .... .... ~ 
0~ 0~ .... 
zu ZU - .... -U)(E r=r= U)(E 

.... .... Same as above OVA·= 21.7 
f-f- .... 2 ss -l::t:: 

.... .... 
- .... -f-f- .... 

f=f= 
.... 

10 ·:::. -t=t= .... -.... -- .... - - .... -.... .... .... 3 ss .... .... 
Dark black to brown PEAT with wood No visual contamination .... 

15 1--- fragments OVA= 3.9 

--
- --
20 -• -

-
r---
-

2S ----
- -

30 r---
f-

-
--

JS -
-- .. 
1--- . 
f-

40 -----
-:•s -

• 1---
f-

-
50 -

H.5.3C50185 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNC ENCIN£ERS. SURVEYORS AND H'I'OROGEOLOCISTS 

mt>ROCEOLOC1C SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON. NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE ANI SHED 
BORING CONTRACTOR~~ ElE DRILLER 
RIG USEO MOBILE 8-57 INSPECTOR 

WELL i5 SAMPLE 

CONSTRUCTION ~~ _ .. '" ~ 

f-

1--

CLASSIACA TION 

SS 1----- Fine to mdedium brown SAND 

f­
f­
:...__ 

SSf-

2-20-923 
C. AARON 

K. ANDERSON 

1-- Dark brown to black PEAT with wood 
t--- fragments 

H.53050186 

:.. 

20 

25 

30 

35 

f-.4o 
1-
1-

45 

-

so 

t---
f-
:...__ 

-
-
r--
1-­
f--._ 
:...__ 

--
1---

r-­
f­
:...__ 

f---

-
-
t--­
f­
f­

f---
;--

-
r-­
r-­
r--
;--

-
-
t--­
r-­
r--
._ 
._ 
-

-

TEST BORING LOG 

BORING NO. 
SHEET NO. 1 OF 1 

8 6 

JOB NO. 530-06-501 
ELEVATION 
DAlE STARTED 2-20-92 

REMARKS 

Water saturated 
No visual contamination 
OVA = 1.7 

OVA = 1.0 
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TEST BORING RECORD 
.......-,_-~~~- Elevation of top of 

DllP'TH 
llLilV. l"llllT DII:SCRIPTIDH 

P"'C PiPe: 5.04' 
PllHC~ftl.TIOH•OLOWS PCft P'OOT 

0 S tO IS ZO 30 •o 10 10 t 

3. 4
6 H: ~ ~-F\::n.L::;;;.::=.= =o::..ar.::.::k:.::b::..rown--an-d_b_l_a_c_k_r : ::;~'!S:· :~ ... ••. .!r ~~~ ~~-CINDERS and silty fine to ~ ··~· 

medium SAND 

~:; . ~ 
.~:~.~ m~ 

_, c;4 

-6.54 

-11.54 

Fil:m to loose dark to light 
brownish-gray/grayish-brown 
fine to medium SAND with 
tracps of silt 

11.5~------------------------~ 

Soft to very soft dark brown 
PEAT and ORGANIC SILT with 
wood and root fragments 

-16.54 20.0 .,__ _______ ----------~ 
BORING TERMINATED 

11£l~~,r~r---+--+-'/-H•-4-~44-~ 
... .... v .... .... 

HH I . ... .. ~ :::: - ... . - ... . ... . .. . - ... . .... - .... .... .... .... .. - :::: - :::: - ... . .. - ... . - ·::: ... -. -· -· -· - .... - :::: ... =: 
.. -· ... - ... 

I 

• 

I"' -21.s4 
L 

r 
[ 

[ 

[ 

~ . . 

[ 

JOB NUMBER 

REMARKS: 
water level on 9-19-85 DRILLED BY _...,L._. • ...,.s~·-

1) t-7ash drilled with 10-inch LOGGED BY J.T.B. 
wing bit using a bentonite CHECKED BY C._A.S. 
and potable wa~er drilling fluid mixture 
to 4.8 feet: Wash drilled with 5 7/8-incn 
rotary bit using a bentonite and potable 
water drilling fluid mixture from 4.8 to 20.0 feet 

* 
BORING NUMBER MWe6 
DATE STARTED 9-4-85 

DATE COMPLETED 9-5-85 
HA-5276 

~iP - Wilmington 

2) Well developed en 9-10-SS 

'· 

·-
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f • 
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l . 
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TEST BORING RECORD n.. 
r--r----,.~~-- Elevation of top of PVC 

pipe: 6.07' 
~&H&T"ATIOH•aLOWS ~&" P'OOT 

OI:J'TH 0 
I:LI:V. I'I:I:T OI:ICfti~TIOH 

r~~ ~~ 
~~ * ~~~~~ 

4.16 

-0.84 

-5.84 

B·R ~~ILL: Brown slightly silty 
• I \fine SAND with cinders 

.:. ,. ~ ~ ~ 

~ ... ~ ~ 
Loose to firm brown slightly silty Oil! ~~ ljj: 

fine to medium SAND to fine to !" · .. 
mediu;n SAND with traces of silt 

... 

- ... ... = 
u.s~----------------------------~ ... 

... ... - ... 
-1o. 84 Soft to firm dark brown PEAT and 

ORGANJ:C SILT with wood and root 
fragments becoming predominantly 

. wood in last sample 

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

-15.84 20.0 1------------- ---------1 
BORING TERMINATED 

-··· ... - .. . - .. . ... - .. . ... - .. . ... = ::: 
- ··' ... - .. .. ~::: 

S 10 IS 20 JO 40 •o 10 100 

r~ 
• 

L. -2o.84 

L 
[ 

f ~ 

L 
F.l 
E 

r 
t 
L 

REMARKS: 
* Water level on 9-19-85 DRILLED BY _.::L.:..:.S~.--
1) Wash drilled with 10-inch LOGGED BY J.T.B. 

wing bit using a bentonite CHECKED BY 
C.A.S. 

and potable water drilling fluid mixture 
.to 4.5 f~et;w~sh drilled with 5 7/8-inch 
roller b1t us1ng a bentonite and potable 
water drilling fluid mixture from 4.5 to 20.0 feet 

2) Hell developed on 9-11-85 

BORING NUMBER 
DATE STARTED 

DATE COMPLETED 

JOB NUMBER 

MW-7 
9-4-85 
9-6-85 
HA-5276 

SWP - Wilmington 
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r· -

ELlEY. 

4.26 

-o. 74 

. TEST BORING RECOR& ~ ;... 

Dlri"TH ·• 
P'CCT ;'i DCSCRI~TIOH 

~-~ lFILL: Dark brown silty fine 
SAND with occasional coarse 
~and · 

Firm to loose dark brown to 
grayish-brown and brown slightly 
silty fine to medium SAND with 
traces of coarse sand 

7.4~----------------------------~ 

Buried log from 7.4 to 10.0 feet 

-5.74 10.0:------:-----

1-10.74 

Very soft to soft dark brown 
PEAT and ORGANIC SILT with wood 
and root fragments 

-15 74 20.0'~-----------~ 
BORING TERMINATED 

-2n 74 

REMARKS: * Water level on 9..:19-85 DRILLED BY __,L,_ • ..,s_. __ 
1) Wash drilled with 10-inch Wing LOGGED BY .J .T.B. 

bit using a bentonite and CHECKED BY C •. A .. S. 

potable water drilling fluid mixture to 
4.5 feet: wash drilled with 5 7/8-inch 
roller bit using a bentonite and potable water 
drilling fluid mixture from 4.5 to 20.0 feet 

2) Well developed on 9-11-85 

Elevation of top of 
PVC pipe: 6.75' 

~trHIET"ATION·•LOWS ~Cfl I'"OOT 
0 t 10 U Z0 JO •o 10 10 IOC 

• 

I 

BORING NUMBER 
DATE STARTED 

MW-8 
9-4-84 
9-9-85 

DATE COMPLETED----

JOB NUMBER 
HA-5276 

SWP - Wilmington 
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-~­==----== r :::::=w -------------
ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 

CONS\llllNG ENCINE'ERS, SURVEYORS ANO HYOROCEOLOCISTS 
H~ROCEOLOCIC SERVICES 

CLASSIFICATION 

Loose, yellowish brown SAND, fine to 
coarse, 57. cloy 

brownish gray SAND, fine to coarse 

Firm, brownish block organic rich silty 
~~~~ SAND, silt to medium, 10% small pebble, 
1-__;_-11 57. cloy, 57. organics 

Very loose, brown SAND, fine to coarse 

dark brown peaty CLAY, 30% 

loose, some as above, 40% wood 

dark brown peaty CLAY, 50% 

Loose, dark brown clayey PEAT, 35% clay 

loose, same as above 

Very loose, PEAT, Iorge wood chunk 
blocked shoe 

brown SAND, fine to coarse, well 
coarse 

same as above 

Very loose, brown SAND, fine to coarse, 
~--=--11 moderately sorted medium, trace granule, 
1---11 27. phosphate 

Dense, same as above 

TEST BORING LOG 

REMARKS 

recovery 
No odor 
OVA = 114 ppm 
1 8" recovery 
No odor 
oyA = 38.1 ppm 
8 recovery 
No odor 
OVA = 25.6 ppm 
8" recovery 
No odor 
OVf, = 38.6 ppm 
12 recovery 
No odor 
OYA = 32.7 ppm 
8 recovery 
No odor 
OVA = 28.4 ppm 
14" recovery 
No odor 
OVf, = 25.7 ppm 
12 recovery 
No odor 
OVf, = 20.8 ppm 
10 recovery 
No odor 
OVf. = 6.0 ppm 
18 recovery 
No odor 
OVf. = 14.3 ppm 
12 recovery 
No odor 
oyA = 3.9 ppm 
2 recovery 
No odor 
OVf. = 7.3 ppm 
10 recovery 
Very slight odor 
OVA = 78.6 ppm 
18" recovery 
Very slight odor 
OVA = 99.2 ppm 

1 ff' recovery 
No odor 
OVA = 53.7 ppm 

1 0" recovery 
No odor 
OVA = 42.6 ppm 

1 'L recovery 
No odor 
OVA = 9.5 ppm 

24" recovery 
No odor 
OVA = 2.5 ppm 

24" recovery 
No odor 
OVA = 1.1 Pfm 
TD = 51 fee 
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i. 

i . 
• • 
r. 
L 

l 
[ 
~ 
:':. ..... 

f ,:· ..;; 

!r• 

• b. 

r ..... 

* 

I:LI:V. 

4.46 

-0.54 

-5.54 

l-10.54 

'-15.54 

~20.54 

TEST BORING R=::~:- ;........ ~ 

.~ . DI:SC,.IPTION 

tl~~\FILL: Dark brown silty fine 
SAND with occasional coarse 
sand · 

Very firm to loose gray to 
grayish-brown fine to medium 
SAND w~th traces of silt 

12.5~--------------------------------~ 

Soft dark brown PEAT and ORGANIC 
SILT with root and wood fragments 

18.5~--------
Buried log from 18.5 to 20.0 feet 

20.0 ~------- ----------1 
BORING TERMINATED 

REMARKS: 
Water level on 9-19-85 DRILLED BY _..;;;L;.;;.·~5.=...•-

1) Wash drilled with 10-inch LOGGED BY 

wing bit using a bentonite CHECKED BY C.A.S. 

J.T.B • 

and potable water drilling fluid mixture 
to 4.5 feet; wash drilled with 5 7/8-inch 
roller bit using a bentonite and potable 
water drilling fluid mixture from 4.5 to 20.0 feet 

2) Well developed on 9-11-85 

Elevation of top of 
PVC pipe: 6.51' 

PI:NCT"ATION•8LOWS PC" P'OOT 
0 ' 10 IS ZO JO 00 00 10 IOO 

• 

' 
\ 

BORING NUMBER MW-9. 
DATE STARTED 9-5-85 
DATE COMPLETED 9-10-85 

HA-5276 
JOB NUMBER 

SWP - Wilmington 



~~~ ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. TEST BORING LOG 
~ § =- CONSULTING ENGINEERS. SURVEYORS AND HYOROGEOLOGISTS ------ HYDROGEOLOGIC S!R\1CES BORING NO. MW 10 

• 
PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC SHEET NO. 1 OF 1 

CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-18-92 JOB NO. 530-06-501 

BORING CONTRACTOR:!;- ETE DRILLER C. AARON ELEVATION 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON DATE STARTED 2-18-92 

WELL F' 
SAMPLE 

ti CLASSIFICA llON REMARKS 
CONSTRUCTION fJ ~--C> ... Tft BlOWS 

PERf:' 
- ... .... 
r .... -+--1-

.... .... 
1-1-

.... 1--.... .... 
1-o:x:: 1-I- o:x:: .... 

~6-'!.f 
.... 

zo 1-I- ~~ 1-
.... 

1 ss Black - ton fine to meduium SAND Saturated with water 
c(c( ..... 
(1)0.. 

1-1- (1)0.. .... 0-k OVA = 0.0 
5 

.... 1--.... 
1-I- .... .... -
1-1-

.... .... .... -1-1- .... .... 
1-1- .... 

04-2J .... 
1-1- 1-

.... 
2 ss Tan fine to medium SAND Saturated with water: .... 5o 

+--+--
.... OVA= 0.0 

10 ·::: • 1--..... 
'----.... ;,. .... .... 
1---.... Boring terminated at 13.0 ft. . . . . .... - Tan fine to medium SAND in u~per ~ortion OVA = 0.0 .... .... .... 3 ss of spoon; Dark brown to bloc PEA at 

15 r-- - bottom of spoon 

1--
1--
1---
1--

20 '-• -
~ -

1---
1---

25 1--
'-

~ 

-
- -
30 1--

1--
1---

1---
'----

35 -
-
f-- . 
1---
1---

roW 1---
1---

'-

f--

1---
~5 f--

• f---

f---
f--

r---
50 

H.5.3050110 
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--­~-------------- ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. ---------------------------- CONSUlllNG ENGINEERS. SURVEYORS AND HYDROCEOLOCISTS 
HYDROGEOLOGIC SER\1CES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-18-92 

BORING CONTRACTOR:~ ETE DRILLER C. AARON 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

SAMPLE WELL · ;; .... t--_,..::.:....:;,;;;....:=,..-~ 
CONSTRUCTlON ~!;!......., ... CLASSIFICA TlON 

T~ST BORING LOG 

BORING NO. MW 11 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATlON 
DATE STARTED 2-18-92 

REMARKS 

~~~~~o~ .. -.~.-4--+-~~------------------------;-----------------
J- .•• ••••• 

rnv 
1---

!-i-

0~ 
!-i-

zu '-I-<(<( 
(/)Q. --

--
,-r-

--
--
--
i-1-

0~ 
zu 
~ct 

5 ·:::. 

.... .... 
.... .... 

r :.·.·.· 
'---1-

J--..ll.....I.-.I..L---j 10 : : : : 

H.53050111 

15 

20 

25 

f-

30 

35 

<40 

45 

:so 

.... .... 
.... .... 

Hit concrete and other buried debris 
1 SS 1----u 

2 1\0-05 ss los=o= Brown-tan fine to medium SAND 

3 
02-02 Brown-tan fine to medium SAND 

ss 102-01 

Brown-tan fine to medium SAND in upper 
spoon; Encountered a dark brown to black 

4 SS 1----11 PEAT with roots at 15.0' 

1----
1----
1--- • 
1----

r----
r----
1----
1----
1---

-
-
-
1---

Saturated with Creosote i 
from 5 to 7 feet: OVA = 34. t 

Saturated with Creosote 
OVA = 38.1 

Sand unit saturated 
with Creosote; OVA = 69.8 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL liNG ENGINEERS, SURVEYORS AND HYOROGEOLOGISTS 

H-rt>ROGEOLOCIC SERVICES 

CLASSIFICATION 

brown SAND, fine to coarse, well 
medium 

brown SAND, fine to coarse, 57. 
At 3 feet visually stained soil. 

Very loose, brown SAND, fine to coarse, 
57. wood, 2" dark brown CLAY layer at 5 
feet. VisuallY. stained soil. 
Very loose, brown SAND. fine to coarse, 
trace wood, 8-inch dark brown peaty CLAY 

1----11 lense at 6 feet. Visually stained soil. 
Loose, brown SAND, fine to coarse, 57. 
wood, visually stained soils to 8.5' 
then 1 / 4" seams of stained soil 
Very loose, brown SAND, fine to coarse. 
Visually stained soils. 

Very loose, same as above to 1 3 feet, 
~-.:;:.-ll then dark brown peaty CLAY, 30% wood. 
I---ll Visually stained soils m sands, no 

visual staining in peaty clay. 
Very loose, dark brown PEAT, 207. clay 

loose, brownish black peaty CLAY, 
peat 

loose, same as above, 407. wood 

brownish black peaty CLAY, 

loose, same as above 

Loose, light brown SAND, very fine to 
medium, well sorted fine, 27. phosphate 

Loose, brown SAND, fine to granule, 
poorly sorted, 57. small pebble, 27. 
phosphate 

Firm, brown SAND, fine to granule to 44 
feet, then olive gray CLAY, 5% phosphate 

E~'11 and glauconite, fight and dry 

Dense, It gray shell mold 
LIMESTONE and SAND, alternating lenses 
of indurated cemented shell molds and 

~:;:~1 friable sand, silt to very coarse, 107. 
granule 

TEST BORING LOG 

REMARKS 

recovery 
No odor 
OVA = 124 ppm 
1 2" recovery 
Strong odor 
OVA = 877 
f!' recovery 
Strong odor 
OVf. = 89.1 ppm 
24 recovery 
Strong odor 
OVA= 153 ppm 
24" recovery 
Strong odor 
OVt- = 113 ppm 
12 recovery 
Strong odor 
ave- = 186 ppm 
10 recovery 
Strong odor 
OV~ = 131 
24 recovery 
Strong odor 
OVA = 66.2 ppm 
1 o· recovery 
Strong odor 
OVA = 98.1 ppm 
1 f5' recovery 
Strong odor 
oyA = 113 ppm 
3 recovery 

4" recovery 
Moderate odor 
ave- = 112 ppm 
24 recovery 
No odor 
ave- = 17.3 ppm 
24 recovery 
Very slight odor 
OVA = 34.3 ppm 
12" recovery 
Very slight odor 
OVA = 26.9 ppm 

12" recovery 
No odor 
OVA = 18.6 ppm 

1 2" recovery 
No odor 
OVA = 12.8 ppm 

24" recovery 
No odor 
OVA = 7.2 ppm 

14" recovery 
No odor 
OVA = 1 0.8 ppm 
TO = 50 feet 
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TEST BORING LOG J!!!!!!!!!!!!!! ~ J!!!!!!!!!!!!!! ----- ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
--~ ~=====----------------- CONSULllNG ENGINEERS, SURVEYORS AND HYOROGEOLOGISTS 

HYDROGEOLOGIC SERVICES BORING NO. MW-11B 

PROJECT: SOUTHERN WOOD PIEDMONT -WILMINGTON SHEET NO. 1 OF 1 
CLIENT: T.M. DAVIS DATE FINISHED 10-31-93 JOB NO. 12-53015.00 
BORING CONTRACTOR: ETE DRILLERLAYNE ENVIRONMENTAL ELEVAllON 4.13 
RIG USED ATV MUD ROTARY INSPECTOR G. KUNTZ DATE STARTED 10-26-93 

SAMPLE 
WELL ~~~~~~~--~ 

a.""' 
CONSTRUCllON ~~ .,__.,.., .... 

REMARKS CLASSIFICAllON 

~~~---r-r~O ~~~+---+----H----------------~~~--------------~~--------------------~ Loose, brown SAND, fine to coarse, well No odor 

1-
::> 
0 
0:: 
(.!) 

I­

CLAY 
1--

§? 
a. 

:::: 1 PH f----ll sorted medium, trace wood & organics OVA = 0.0 ppm 

Loose, brown SAND, fine to coarse, well 
2 PH r---- sorted medium, 5% wood 

f------

5 ::::::::- 3 SS I !=~ 
.·.·.·.· r----
.... 4 ss 5-7 

~ ~:-< 7-8 -
......... 5 ss 3 - 4 
-_- 4-5 

10 :-: :-: r----
........ 6 SS I S-6 

6-7 
f---

:::: 7 SS I 3 - 2 
-- 2-2 -

Loose, brown SAND, fine to coarse, 5% 
wood. Visual staining starting @ 5'. . 
Firm, brown SAND, fine to coarse, 15% 
wood, 6" dark brown PEAT tense. Visual 
staining. 
Loose, brown SAND, fine to coarse, 5% 
wood to 9', then peaty CLAY, 50% peat. 
Visually stained. 
Firm, brown SAND, fine to coarse. 
Visually stained. 

Slight odor 
OVA = 87.0 ppm 

14" recovery 
Strong odor 
OVA = 177 ppm 
1 4" recovery 
Strong odor 
OVA = 253 ppm 
1 4" recovery 
Strong odor 
OVA = 405 ppm 
14" recovery 
Strong odor 
OVA = 418 ppm 
24" recovery 
Strong odor 

f- 15 ~~-:~· 8 ss .....!..=.!_ 
::> •..• 1-2 

Very loose, same as above to 13 feet, 
then dark brown peaty CLAY, 50% peat. 
Visually stained in sands. 
Very loose, dark brown PEAT, 20% clay. 
8" sand tense. Visual staining in sancf. 

OVA = 187 ppm 
14" recovery 
Strong odor 

-

0 -~- -
0::: -- 2-3 
(.!) -:::- 9 ss 2=2 

1-,.-
r---- 10 

20 =-=· 
ss r-¥=.J_ 

1-4 
1---

-~- 11 ss r4=J-
1-2 

- _... r----
- 12 ss ~ 

1-3 
f------

1-1 
25 -=-·13 ss ~ 

f---

-~~~ 14 ss * 

Very loose, brownish black peaty CLAY, 
50% peat. Visual staining to 17'. 

Loose, same as above, 40% peat 

Pit casing to 20' 
Very loose, brownish black peaty CLAY, 
25% peat 

Very loose, brownish black peaty CLAY, 
25% peat 

Very loose, same as above, 35% peat 

Very loose, same to 27 feet, then dark 
brown SAND, fine to coarse, trace very 
coarse to granule 

OVA = 592 ppm 
18" recovery 
Strong odor 
OVA = 370 ppm 
16" recovery 
Strong odor 
oyA = 372 ppm 
4 recovery 
Slight odor 
OVA = 139 ppm 
24'' recovery 
Slight odor 
OVA = 78.7 ppm 
F5' recovery 
Slight odor 
OVf.. = 40.1 ppm 
24 recovery 
Slight odor 
OVA = 56.9- ppm 

30 ..... 
2-4 Firm, dark brown SAND, fine to medium, . . . . 15 ss ~----==--~ 

. . . . 8-9 well sorted 
12" recovery 
Very slight odor 
OVA = 65.6 ppm 

PLUG 

"c:l~ 
zo 
<(<( 
(f)Q. 

t--
1-

35 .. . t--
.... 16 ss ~ 
.. . . 3-7 

::::. t--

40 .... t-­
ss I 6-S 

8-7 
1-
9-15 

ss ~3-1J 

.... 17 

45 - 19 

50 

I---

ss r5-2t 
?2-2i 
f---

f-

-

Loose, brown SAND, fine to coarse, 
coarse dominant 

1 2" recovery 
No odor 
OVA = 58.6 ppm 

Firm, brown SAND, fine to granule, 1 0% 12" recovery 
granule to small pebble, poorly sorted, No odor 
to 41.5', then olive gray marine CLAY, OVA = 63.3 ppm 
5% phosphate and grauconite. Sheen appean d 
in drilling mud when hit top of clay .. 
Very stiff, olive gray CLAY, 10% 2~ recovery 
phosphate & glauconite, 1% mollusc Sh~ht odor 
fragments OVt;- = 78.4 ppm 
Hari:l, olive gray CLAY, 15% silt to very 24 recovery 
fine sand, 1 0%" phosphate and glauconite No odor 

OVA = 20.3 ppm 
TO = 46 feet 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS, SURVEYORS AND HYOROGEOLOCISTS 

HYDROGEOLOGIC SERVICES 

- WILMINGTON NC PROJECT: SOUTHERN WOOD PIEDMONT 
DATE FINISHED CUENT: SOUTHERN WOOD PIEDMONT 2-18-92 
DRILLER C. AARON 

RIG USED MOBILE B-57 INSPECTOR 
BORING CONTRACTOR:1 ETE 

K. ANDERSON 

SAMPLE 
WELL . ~~~~~~~r---~ 

CONSTRUCTION ~~ .,._, ... 
CLASSIFICATION 

o:.:: f- f-
zu 
<(<( 1-f-
(I)CI.. 1-1-

f-1-

f- f-
1-1-

+-+-
I-I-

H .5.3050 11 2 

. . . 
. 

. . 

10 ·:::. 

1 

J.--ss J!_-~ Brown-tan fine to medium well sorted 
06-0 SAND 
1--
1-­
~ 

~ 
2 ss o-1e 
~ 

1--
1----

Same os above except Sand is saturated 
with Creosote 

..... .3 SS ~ Same as above 
~9-2c 

20 

25 

30 

35 

~ 

45 

1-

50 

- Organic rich dark brown to black PEAT 
'---- with roots 
r--

-

--

-
;--

I--

r--
l-----:-

I--

r--

. 

TEST BORING LOG 

BORING NO. MW 12 

SHEET NO. 1 OF 1 
JOB NO. 5.30-06-501 
ELEVATION 
DATE STARTED 2-18-92 I 

REMARKS 

No visual Creosote 
OVA = 1.3.3 

OVA= 72.7 

OVA = 45.1 

I 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS. SURvEYoRS AND H'rDROCEOI.OCISTS 

H'rDROCEOLOCIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-18-92 
BORING CONTRACTOR::7- ETE DRILLER C. AARON 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

CLASSIFlCA llON 
SAMPLE 

WELL ~~·~~~~~r---~ 
CONSTRUCllON ~~ .,...._ .., 

~~-

1-r­
~1-

f-.r­
~~­

'-I-
-;--

-'--

--
1--i-

PL~G 
1-

o:.::: 
Z<J 5 
(jj~ 

.... .. .... .... ... .... .. .. .. ... .. .. .... .. .. 
····· .... ... .. ·• ..... . . . . .. .. .. .. .. .. .. 

~ .... 
~-..LL....Lr---LI---1 10 :-:·:·:· 

1-

H.5.3050 11.3 

15 

20 

25 

30 

35 

.w 

45 

50 

.... .... 

;----

-
SS 

1
03-0 Brown-ton fine to medium SAND 

1 01-0 
1---

1---

2 ss P5~~1 Same as above ..___ 

3 SS 1-- Dark brown to balck organic rich PEAT 

1--

-

1--
1--

-

1--

. 

TEST BORING LOG 

BORING NO. MW-1.3 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVAllON 
DATE STARTED 2-18-92 

REMARKS 

Visual Creosote 
encountered in borehole 
immediately upon drilling 
OVA = 102.0 

No visual Creosote~ 
OVA = 47.8 

No visual Creosote 
OVA = 3.0 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG DICINEU{S. SURVEYORS ANt> tmlROCEOLOGISTS 

HYDROGEOLOGIC S!RVIa:s 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DAlE FlNISHED 2-19-92 

BORING CONlRACTOR: .~·ETE .. DRILLER C. AARON 
RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

SAMPLE 
W£~ ~~~-r~~~~ 

CONSlRUCllON ~~ .,._, ... 

- -
CLAY PLUG 
1-- -

------
0~ --
~~ --
(/)Q. --

r- -
'- -
-
f--'-

f---
f---

.... .... 
1 .. .. . . . . .. .... ... .... 2 .... .... .... .... 

5 
.... 

3 .... .... .... .... ... 
4 .... 

:·:.: 
-:-:- 5 

10 --

.-:-:..J 6 
'--­--_-
~--- 7 
~---

~-- 8 
15 ~---

1--..U..--'-.1..1.---f- f- -
f---- 9 
f---­
f----­
:----'10 

ftC BU!WS 
PER It' 

ss 2-5 
'6=5 ______;_ 

ss 9-5 
4=3 -

ss 2-2 
I 4-3 
f--

ss 3-3 
r:HO -

ss --
ss --
ss 

f--

ss -
-

ss --
ss -

-

CLASSIACA llON 

Dark brown-black Fill material 

Brown-tan fine to medium SAND 

Same as above 

Same as above 

Black-brown organic rich PEAT with roots 

Same as above with large wood fragments 
throughout 

Black PEAT with brown-orange wood 
fragment at end of spoon 

Black-brown PEAT with root fragments 

No sample retrieved 

Black-brown PEAT with root fragments 

TEST BORING LOG 

BORING NO. MW 14 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVAllON 
DAlE STARTED 2-19-92 

REMARKS 

OVA= 0.0 

Visual Creosote 
OVA= 0.0 

Visual Creosote 
OVA = 19.3 

Visual Creosote 
OVA = 34.7 

Visual Creosote 
OVA = 27.1 
Visual Creosote 
OVA = 9.6 

Visual Creosote 
OVA= 25.3 

Visual Creosote 
OVA = 19.4 

No visual Creosote 
OVA = 8.0 

20_-_-

---- 11 
f-:".7. 

ss Black-brown PEAT to approximately 21.5 No visual Creosote 
ft bgs; Brown-tan med1um to coarse SAND OVA = 5.2 ._ below peat 

--
25 -
- -

-
-

- -
30 --
- -

-
-

35 -
-
-
r---
f--

r---
:---

-
- -

-
-

f--

-
-

so -
H:53050114 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL liNG ENGINEERS, SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT -WILMINGTON 
CLIENT: T.M. DAVIS DATE FINISHED 11-2-93 
BORING CONTRACTOR: ETE DRILLERLAYNE ENVIRONMENTAL 
RIG USED ATV MUD ROTARY INSPECTOR G. KUNTZ 

SAMPLE 
WELL ~~r-~~~.---~ 

CONSTRUC110N f!i~ 0 .,__, ... 
CLASSIFICA 110N 

TEST BORING LOG 

BORING NO. MW 14A 

SHEET NO. 1 OF 1 
JOB NO. 12-53015.00 
ELEVA"TlON 2.76 
DATE STARTED 10-27-93 

REMARKS 

r-.-.----.-.--ro ~~~+---~---»~----~----~~~~~--------------~~--~----------------~ ·:::. Loose, brown SAND, fine to coarse, No odor 

--

r­
CLAY 
r-

. . . . 1 PH - coarse dominant, fill, trace granule OVA = 26.1 ppm 

5 ~· .. :: 

-
2 PH-

t----
3 SS I 2-B 

1-3 
t----

2-1 
4 ss~ 

~ _-_ 5 
f­

ss 1-1 
1-1 

-

1- 10 ----
::> -
0 -
c::: 
(.!) 

.... 

6 ss 

7 ss 

8 ss 

9 ss 

J=l.. 
1-1 

f---
1-1 
1-1 

1-1 
3-5 

f---
1-1 
1-3 

r---- 10 2-2 
ss 2-4 

20r'-=-=· r--r:-!..- 11 
!:-_-...... 

ss 3-1 
1-2 

PLUG - 12 ss 2 - 2 
r- 3-5 

25 .... 13 ss 3 - 2 
.... 2-3 

:~·:: 14 ss 4 - 5 
. ... 5-6 

30 .... 

.... 15 ss 2- 1 

... . 3-5 

35 .... 

....... 16 ss 3- 6 
........ 6-6 

Loose, brown SAND, very fine to coarse, 
medium dominant. Visual staining @ 3'. 

Very loose, brown SAND and PEAT, 50% 
peat, 3" wood fragment. Visual staining. 

Very loose, brown SAND, fine to coarse 
to 7.5', then dark brown CLAY. Visual 
staining in sand. 
Very soft, dark brown CLAY to 8.5', then 
dark brown PEAT 

Very soft, dark brown clayey PEAT, 30% 
clay 

Very soft, dark brown peaty CLAY, 50% 
peat 

Firm, dark brown peaty CLAY, 35% peat 

Pit casing to 16' 
Soft, brownish black peaty CLAY, 25% 
peat 

Firm, same as above. Slight sheen in 
drilling mud. 

Soft, same as above. Sheen in drilling 
mud. 

Firm, brownish black peaty CLAY, 50% 
peat. Little visual staining. 

Loose, brown SAND, fine to coarse, 5% 
very coarse, trace wood. 

Firm, same as above. 

Loose, brown SAND, fine to granule, 5% 
granule to small pebble 

Firm, brown SAND, fine to coarse, well 
sorted medium 

40 .... 
3-7 Firm, same sand as above to 40.5', then 

r-_-_ 17 SS 
6

_
8 

olive gray CLAY 
r--

45 

50 

Strong odor 
OVA = 94.3 ppm 

0' recovery 
Strong odor 
OVA = 88.3 ppm 
1 4" recovery 
Strong odor 
OVA = 149 ppm 
1 8" recovery 
Moderate odor 
OVA = 85.3 ppm 
24" recovery 
Slight odor 
OVA = 89.5 ppm 
24" recovery 
Very slight odor 
OVA = B2.8 ppm 
18" recovery 
Very slight odor 
OVA = 65.1 
4" recovery 
Moderate odor 
oyA = 116 ppm 
4 recovery . 
Moderate odor 
OVA = 88.1 ppm 
2" recovery 
Moderate odor 
OVA = 107 ppm 
18" recovery 
Moderate odor 
OVA = 137 ppm 
1 8" recovery 
Moderate odor 
OVA = 447 ppm 
18" recovery 
Moderate odor 
OVA = 69.4 ppm 

1 8" recovery 
Slight odor 
OVA = 62.0 ppm 

12" recovery 
Slight odor 
OVA = 28.5 ppm 

24' recovery 
Slight odor 
OVA = 27.6 ppm 
TD = 42' . 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULnNC DICINEERS. SURVEYORS AND tMlROCEOLOCISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
2-19-92 CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 
C. AARON BORING CONTRACTOR:;h ETE DRILLER 

K. ANDERSON RIG USED MOBILE B-57 INSPECTOR 

WELL 
CONSTRUCTION 

P[[Tr 

I-+-
t-1-
1-1-

0!>:::: 1-1- 0!>:::: 
zu 
~ct 

zu f-1-<< 
UlQ.. 1-1-

1-1-
f-f-

f-f-
1-1-

0 

1-

5 

.... ... .. .... .... ... .... .. .. .... .... ... .... .. .. .. .. .. ... ... 

.... .... .... .... .... .... 
t-t-~--U.-l..-U.-~ 10 :-:·:·:· 

H.530501 15 

15 

20 

25 

1-

30 

35 

40 

45 

50 

-
-

1 
~ 

ss 1-1 
4-4 ---

2 ss ...__ __ ___. 

CLASSIFICATION 

Fine to medium, loose to very loos~ 
brown SAND 

Fine to medium, brown SAND 

Fine to medium, brown SAND in upper 
3 ss t---Il spoon; Dark brown to black PEAT with 

root fragments in lower part of spoon 
1---
f---

t--

1---

1---

1---

f..--

-

. 

TEST BORING LOG 

BORING NO. MW 15 

SHEET NO. 1 OF 2 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-19-92 

REMARKS 

Visual oil· 
diesel fu~l odor 
OVA == 58.3 

No visual oil; 
OVA == 15.6 

No visual oil 
OVA = 5.4 



--- ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. TEST BORING LOG I 
====----~ 
~-=-~ 

I 

==== E :: 
CONS\JLnNC ENGINEERS, SURVEYORS AND HYOROCEOLOCISTS I 

HYDROGEOLOGIC SERVICES BORING NO. MW 16 

• 
PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC SHEET NO. 1 OF 1 

CUENT: SOUTHERN WOOD PIEDMONT DATE ANISHED 2-19-92 JOB NO. 530-06-501 

BORING CONTRACTOR:,;· ETE DRILLER C. AARON ELEVATION 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON DATE STARTED 2-19-92 

WELL ;!: 
SAMPLE 

l;j CLASSIACA TION REMARKS 
CONSTRUCTION !h ~ ......... 0 ... - BlOWS 

PER ft' 

PLUG .... 
- .... f-····· -,- .... --- .... f--.... .... --- r"" 

.... -J .... Fine to medium, brown SAND Saturated with diesel fuel 
0~ -- 0~ .... ss -zu zu .... 1 OVA= 104 
<(<( ~~ 

.... 
(I) a. r- f- 5 

.... .... t---

- f- .... .... f-- !-
.... .... 

- i-
.... f--.... .... 

f-- '- .... 
to brown SAND with some wood Little odor .... Medium tan 

- -- f. 
.... 2 ss .........- fragments OVA = 42.6 .... .... - !- 10 ·:::: -..... .... -..... 

Same as above Slight diesel .... - odor .... .... OVA = .32.5 .... i---.... .... .... .... .3 ss f-- Dark brown to black PEAT contact at 15.0 
15 

.... ---- ft. 

-
-
-
-

20 -

• r-----------
25 -
- -

-
-

-
30 i---

,.........-

--
-

35 -
-
-

' i---

i---

40 ------
--

45 -

• f--

'"--

-
>-

50 - -
H.5.3050 11 6 
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---- ====== ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. ----====== - ------------- CONSULllNG ENGINEERS, SURVEYORS AND H'\'OROGEOLOCISTS 

H'\'OROGEOI.OCIC SE:RVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 

INSPECTOR K. ANDERSON 

2-19-92 CUENT: SOUTHERN WOOD PIEDMONT 
BORING CONTRACTOR::~· ETE 

DATE FINISHED 
DRILLER 

RIG USED MOBILE 8-57 

C. AARON 

SAMPLE 
WELL ~~~~~~~~--~ 

CONSTRUCTION ~~ __., .... 
CLASSIFICATION 

TEST BORit-JG LOG 

BORING NO. MW 17 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-19-92 : 

REMARKS 

~~~--~~~IUG~O ~.~.~ .• ~-t---r----~----------------------------------i-----------------------~ ~LAY 

1-1-
1-1-

0~ 1-1-
zu 1-1-
~~ 1-1-

H-
f-f-
'---

'--'--
1-1-

0~ 
zu 
~~ 

..... 

. . . . . 1 

5 

1- :::: 2 
!-1-

1--..U.....I-U....--l 10 :· :-:· :: 

15 
4 

20 

25 

30 

35 

50 

H.53050117 

-
1--
1--

ss 10-2 
I 2-2 
1--
'-

-
-

ss 2-2 
I 2-2 
1--
1--
~ 

,_ 

ss -
-ss 
1--
I---
f---

-
I--
f--
I--
I---

1--
I----
~ 

--
1--
1--
1--

-
~ 

--
1--
I---

1--
1--
I---

-
f--
f--
I--
f--
f-

~ 

Fine to medium brown SAND with wood 
fragment at bottom of spoon 

Wood fragments in upper portion of spoon 
with a fine to medium brown SAND in 
bottom of spoon 

Fine to medium brown SAND 

Dark Brown PEAT with root fragments 

Saturated with diesel 
fuel: OVA = 118 

Diesel fuel odor 
OVA == 57.1 

Saturated with 
diesel fuel; 
OVA = 72.3 

No visual oil 
OVA = 39.1 
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PROJECT: SOUTHERN WOOD 
CUENT: CHUCK DAVIS 
BORING CONlRACTOR: :~· ETE 
RIG USED AlV MUD ROTARY 

ENVIRONMENTAL TECHNOLOGY E!'JGINEERING, INC. 
CONSUL liNG ENGINEERS. SURVEYORS AND tmlROGEOLOCISTS 

HYDROGEOLOGIC SERVICES 

PIEDMONT -WILMINGTON 
DATE FINISHED 10-7-92 
DRILLER T. COPPIN 
INSPECTOR G. KUNTZ 

SAMPLE 
WELL ~~~~~~T---41 

CONSlRUCllON ~~ .,._, ,.. 

~ == ~~ == == == == == o::.::: 5 == Z<.> == c:s~ == == -= =f= 

. 

. . 
. 

. 
1 

. . 2 . . 

. 
3 

. 
4 

. 5 
=t= 
t== t--

10 •••• 

:::: 6 

..... 7 

----
15 

20 

25 

30 

35 

-40 

-45 

50 

H:530MW18 

- BLOWS 
PERt:' 

ss 0-0 
I 0-0 
r----

ss 4-4 
~-0-1.J -

ss 3-2 
3::2 -

ss 4-5 
6=7 -

ss 6-12 
~-2-fC 

ss 4-6 
1
5-11 
~ 

ss 6-8 
1
10-9 
f--

-
f--

~ 

~ 

-
-
-
-
-
-
-
-
-
-
-
~ 

f--
f--
f--

r-
f--

-
f--
f--

-
-
-
~ 

~ 

r------------1 

-
---; 

CLASSIFICA llON 

Very loose, brown SAND, fine to medium, 
57. coarse to granule 

Loose, brown SAND, fine to coarse, 57. 
granule, poorly sorted 

Very loose, brown SAND, fine to coarse, 
coarse dominant, 207. very coarse . 

Loose, same as above, 357. very coarse to 
granule, 27. small pebble 

Firm, brown pebbly SAND, fine to coarse, 
307. granule to small pebble 

Loose, brown SAND, fine to coarse, 
medium dominant 

Loose, brown pebbly SAND, very fine to 
coarse, 30% granule to small pebble to 
13.5 feet, then dark brown clayey PEAT, 
307. clay 

TEST BORING LOG 

BORING NO. MW 18 

SHEET NO. 1 OF 1 
JOB NO. 530-06-503 
ELEVAllON 
DAlE STARTED 

REMARKS 

1 4" recovery 
No odor 
OVA = 30 ppm 
1 8" recovery 
Slight diesel odor 
OVA = 35.3 ppm 
14" recovery 
No odor 
OVA = 27.9 ppm 
1 8" recovery 
Slight diesel odor 
OVf:. = 20.6 ppm 
12 recovery 
No odor 
OVA = 9.9 ppm 
1 8" recovery 
No odor 
OVf:. = 6.6 ppm 
24 recovery 
No odor 
OVA = 5.1 ppm 
TO = 14 feet 

4.26 
10-6-92 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
coNSULnNc ENGINEERS. suRVEYoRs AND lf1t>ROGEOLOGISTS 

Very loose, dark brown 
coarse, 5~ granule 

Loose, brown SAND, fine to coarse, 
poorly sorted 

Loose, brown SAND, fine to medium, well 
sorted medium 

Loose, brown SAND, fine to coarse, 
poorly sorted 

Loose, same as above, 10~ wood 

Very loose, same as above, 20% wood. 
Visually stained soil 1 1 .5 to 12 feet. 

loose, brownish black clayey PEAT, 
clay 

TEST BORING LOG 

REMARKS 

recovery 
No odor 
OVP.. = 201 ppm 
18"' recovery 
No odor 
ovt;. = 276 ppm 
12 recovery 
No odor 
OVA = 92.4 ppm 
18" recovery 
No odor 
OVA = 69.6 ppm 
24• recovery 
Slight odor 
ove- == 183 ppm 
24 recovery 
Strong odor 
OVA == 210 ppm 
1 8"' recovery 
Moderate odor 
OVA = 45.6 fPm 
TO == 14 fee 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL11NG ENClNEERS, SURVEYORS AND HYt>ROCEOLoctSTS 

HYt>ROGEOLoctC SER\1CES 

CLASSIFICA liON 

brown SAND, fine to coarse 

Loose, brown pebbly SAND, fine to 
coarse, 257. small pebble 

SAND, fine to coarse, 57. 

loose, same as above 

Very loose, some as above to 11.5 feet, 
then l-inch dark brown cloy lense 

t----tl followed by some send to 12 feet 
Very loose, brownish block clayey PEAT, 
257. cloy 

loose, brownish block peaty CLAY, 
peat 

loose, some as above, 507. wood 

dark brown peaty CLAY, 307. 

same as above to 25 feet, 
SAND, fine to coarse, poorly 

Loose, light brown SAND, fine to coarse, 
well sorted medium 

Very loose, brown SAND, fine to granule, 
moderately sorted medium, 27. pllosphate 

Firm, olive gray CLAY, 57. phosphate and 
"-"-~~~ glauconite, tight and dry 

,- --11 

Firm, same as above, 107. phosphate and 
glauconite 

Very dense, light gray sandy 
shell mold LIMESTONE, 357. sand 

TEST BORING LOG 

REMARKS 

recovery 
o odor 

OVA = 214 ppm 
f!' recovery 
No odor 
OVA= 290 ppm 

1 f) recovery 
No odor 
OV!; = 89.5 ppm 
12'" recovery 

,Slight odor 

\ ,\1.. ~ 

OV!; = 185 ppm 
1 8"' recovery 
Visual creosote 11.5' to 12' 
OVA = 210 ppm 
1 f!' recovery 
.Moderate odor 
OVA = 42.3 ppm 
24" recovery 
No odor 
OVA = 19.0 ppm 
1 f!' recovery 
No odor 
OVf:. = 10.1 ppm 
14 recovery 
No odor 
OVA = 8.6 ppm 
No recovery 

12" recovery 
No odor 
OVf:. = 11.9 ppm 
24 recovery 
No odor 
OVA = 8.6 ppm 

1 Z' recovery 
No odor 
OVA = 9.8 ppm 

12• recovery 
No odor 
OVA = 4.6 ppm 

24• recovery 
No odor 
OVf:. = 4.9 ppm 
24 recovery 
No odor 
oyA = 5.2 ppm 
2 recovery 
No odor 
OVA= 3.1 Pfm 
TO = 43 fee 2 inches 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL11NG ENCtNEERS. SURVEYORS ANO HYOROCEOLOGISTS 

SAND, ·fine to coarse, 

Very loose, same as above 

Loose, same as above 

Very loose, brown SAND, very fine to 
medium, 107. coarse, 1/4• dark gray clay 
lense at 1 0 feet 
Very loose, brownish gray silty SAND, 
silt to medium, .357. silt, 10% clay, 
1-inch dark gray lense at 11.5 feet 
Very loose, brownish black peaty CLAY, 
257. wood 

TEST BORING LOG 

BORING NO • 

REMARKS 

recovery 
ught odor 

OVft. = 120 ppm 
24 recovery 
Very slight odor 
OVA = 66.0 ppm 
1 f5' recovery v# slight odor 
OV. = 106 ppm 
1 recovery 
No odor 
OVA = 43.5 ppm 
14" recovery 
No odor 
OVA = 57.1 ppm 
2rf" recovery 
No odor 
OVft. = 9.8 ppm 
24 recovery 
Very slight odor 
OVA = 15.7 ppm 
TO = 14 feet 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL llNG ENGINEERS, SURVEYORS AND H'tDROGEOLOGISTS 

H'l't>ROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT -WILMINGTON 
CLIENT: T.M. DAVIS 
BORING CONTRACTOR: ETE 
RIG USED ATV MUD ROTARY 

WELL ~~-
SAMPLE 

a_W 
CONSTRUCTION ~~ llliGMT ... 1"11"1: BLOWS 

PER fl" 
0 

I r- -- PH - .... 1 .... 
0 ••• .... 
0 ••• 2 PH . . . . 
• • 0 • 

• • 0 0 .... 2-1 
5 

. . . . 
3 ss • 0 •• 

1-2 .... 
• • 0 0 ..... 

3-2 0 ••• 

4 ss ~ ~ 0 ••• 2-5 a. a. ..... .... .... 4-5 
~ ~ 

0 ••• 

5 ss . :._:..:.: 5-4 
1- 1- 10 :::> :::> -_-_ 3-5 0 0 ,._ 6 ss 0: 0: -- 5-2 Cl ~ 

(!) --_- -
a. 2-4 -- 7 ss 

2-2 'i:-.1 ---
=-=- 8 ss 2-2 

15 - 1-1 - '--- -.- --- 2-1 - 9 ss 1=3 ----- -,... 3-4 
10 ss 

3-3 --
20 - ---- 2-2 -.- 11 ss 2-4 r- - --

CLAY PLUG --- t----
- 12 ss 3-7 

r- - - 5-5 ..... -• • • 0 ...... 
25 .... -

EE ..... 
13 ss 6-3 

0~ t=~ 0~ ••• 0 3=5 
~~ ~~ ~~ 

.... 
t----

=~ 
.... 

Ina. Ina. ..... 
~~ ••• 0 t----
=~ 

.... .... 
~~ .... t----
=~ 

.... 

~~ 30 
..... 

t----.... 3-4 .... 14 ss 
4-8 • 0 •• 

••• 0 -.... 
• • • 0 .... -. . . . . . . . -• 0 ••• . . . . 

35 ..... t----.... 
5-6 ••• 0 

15 ss 
.... 6-7 -..... . . . . . . . . . -..... .... t----. . . . . 
. . . . 

40 ..... t----.... 3-4 ..... 
16 ss ~ --- -

-
-

45 -
t----
~ 

f--

f--

50 f--

DATE FINISHED 11-8-93 
DRILLERLAYNE ENVIRONMENTAL 
INSPECTOR G. KUNTZ 

CLASSIFICA TlON 

Very loose, 
then brown 
dominant 

black clayey PEAT to 1', 
SAND, fine to coarse, coarse 

Very loose, brown SAND, fine to coarse 

Very loose, brown SAND, fine to coarse 

Loose, brown SAND, fine to coarse to 
7.5', then brownish gray sandy SILT, 30% 
very fine to fine sand, 5% cloy, trace 
mica, multiple 1/4" lignite laminae 
Loose, same to 9.5', then brownish black 
peaty CLAY, 40% peat 
Loose, dark brown peaty CLAY, 30% peat 

Very loose, brownish black PEAT and CLAY 

Very loose, dark brown peaty CLAY, 30% 
peat 
Pit casing to 16' 
Grout in spoon 

Grout in spoon 

Firm, dark brown peaty CLAY, 25% peat 

Loose, brownish black PEAT to 23.5', 
then brown SAND, fine to coarse, coarse 
dominant 

Loose, dark brown SAND, fine to very 
coarse, 1 0% very coarse, 5% wood 

Firm, brown SAND, fine to coarse 

Firm, whitish brown SAND, fine to 
coarse, z• gray clay lense at 36' 

Firm, brown SAND, fine to granule, 25% 
very coarse to granule to 41', then 
olive gray CLAY, 10% glauconite and 
phosphate 

TEST BORING LOG 

BORING NO. MW-20A 

SHEET NO. 1 OF 1 
JOB NO. 12-53015.00 
ELEVATION 3.10 
DATE STARTED 10-29-9.3 

REMARKS 

No odor 
OVA = 75.8 ppm 

No odor 
OVA = 35.4 ppm 

14" recovery 
No odor 
OVA = 131 ppm 
1 8" recovery 
No odor 
OVf:. = 225 ppm 
24 recovery 
No odor 
OVA = 190 ppm 
20" recovery 
No odor 
OVf:. = 236 ppm 
12 recovery 
No odor 
OVf:. = 164 ppm 
18 recovery 
No odor 
OVA = 121 ppm 
No recovery 

No recovery 

4" recovery 
No odor 
OVA = 24.3 ppm 
1 8" recovery 
No odor 
OVA = 33.0 ppm 

18" recovery 
No odor 
OVA = 35.4 ppm 

1 0" recovery 
No odor 
OVA = 42.4 ppm 

f5' recovery 
No odor 
OVA = 47.1 ppm 

1 f!i' recovery 
No odor 
OVA = 41.1 ppm 
TO = 42' 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS. SURVEYORS AND HYDROGEOLOGISTS 

Loose, brown SAND, fine to coarse, 
coarse dominant 

Very_ loose, brown SAND, fine to coarse, 
medium dominant 

Loose, same to 7', then 4• dark gray 
t-:::-~;1 clay lense, then peaty ClAY, 307. wood 

Very loose, brownish black peaty ClAY, 
307. wood 

TEST BORING LOG 

BORING NO . 

No odor 
OVA = 43.2 ppm 
18" recovery 
No odor 
OVA = 86.6 ppm 
12" recovery 
No odor 
OVf. == 52.6 ppm 
24 recovery 
No odor 
OVf. = 20.6 ppm 
24 recovery 
No odor 
OVA = 1 0.8 ppm 
TD= 10 feet 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL liNG ENGINEERS, SURVEYORS AND H'l'OROC'EOLOGISTS 

H'l'OROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT-WILMINTON 
CUENT: CHUCK DAVIS 
BORING CONTRACTOR{'' ETE 
RIG USED ATV MUD ROTARY 

SAMPLE 
WELL ~~·~~~~=r--~1 

ful:l CONSTRUCTION 0 ... .,.._ ... 1'« 

!5 ~ 0 
a:: 
e, 

Ill 1-- Ill 

CLAY ~ z 
f--- ~ 

H:5.30MW22 

1-
~ 
0 
~f-

PLUG 
5 

.... .... 
.... .... .... .... .... .... .... .... 

.... .... 

BLOWS 
PER ft' 

. 5-4 
1 ss 6-5 

2 ss 5_ 6 
6-4 

f----
3 SS I 

4- 2 
4-3 

4 SS I 4- 2 
6-9 
~ 

10 ••.• 

5 ss 4 - 3 
4-4 

f----

15 

20 

-
25 

30 

35 

so 

.... 6 
t===== ~--= f--=--- 7 
~---

ss I 
2- 3 
6-7 
~ 

ss~ 
1-2 
~ 

~ 

f---­
f­

f-

1-­

f­

f­

f----

-f----
1-

~ 

f----
1-

1--

1-

DATE FINISHED 10-7-92 
DRILLER T. COPPIN 
INSPECTOR G. KUNTZ 

CLASSIFICATION 

Loose, block organic rich SAND, silt to 
coarse, 207. clay, 157. plant and wood 
material to 1.5' then brown SAND 
Loose, brown SAND, fine to coarse 

Very loose, some as above 

Loose, brown SAND, fine to coarse, well 
sorted medium 

Very loose, same as above 

Loose, brown SAND, fine to coarse, 
poorly sorted, few 1/2• dark brown cloy 
lenses at 11.5' 
Very loose, brownish block clayey PEAT, 
357. cloy 

TEST BORING LOG 

BORING NO. MW-22 

SHEET NO. 1 OF 1 
JOB NO. 530-06-503 
ELEVATION 3.02 
DATE STARTED 10-7-92 

REMARKS 

1f3' recovery 
Slight diesel odor 
OVA = 109 ppm 
24• recovery 
Creosote stained soil at 3' 
OVf:. = 87.7 ppm 
14 recovery 
Creosote stained soils 
OVf:. = 107 ppm 
24 recovery 
Creosote stained soils 
OVA = 157 ppm 
2o" recovery 
Creosote stained soils to 9' 
OVA = 75.6 ppm 
1 a- recovery 
Moderate odor 
OVA = 84.7 ppm 
24• recovery 
Slight creosote odor 
OVA == 25.5 ppm 
TO = 14 feet 



. I 

• 

• 

• 

~~~ ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. TEST BORING LOG ----------------------------------------- CONSUL llNG ENGINEERS, SURVEYORS AND HYDROGEOLOGISTS 
HYDROGEOLOGIC SERVICES BORING NO. MW-22A 

PROJECT: SOUTHERN WOOD PIEDMONT-WILMINGTON SHEET NO. 1 OF 1 
CLIENT: T.M. DAVIS DATE FINISHED 11-3-93 JOB NO. 12-53015.00 
BORING CONTRACTOR: ETE 
RIG USED ATV MUD ROTARY 

WELL 
CONSTRUC1lON 

DRILLERLAYNE ENVIRONMENTAL 
INSPECTOR G. KUNTZ 

CLASSIFICA1lON 

ELEVATION 3.07 
DATE STARTED 10-29-93 

REMARKS 

r-.-.---.-.--ro r-~--+---r----ff~----~~~----~~~~~----------~~77~--~~----------_, 
·:::. Loose, dark brown SAND, fine to coarse. Slight diesel odor 

• 
u u 
> > c.. c.. 

'io 'io 
1- 1-
:::::> :::::> 
0 0 
0: 0: 
(.!) §Z (.!) 

c.. 

1'J 

...__ f-

-
CLAY PLUG 
-

·:::. 1 PH 1-----t Diesel staining. OVA = 32.9 ppm 

5 
.... 

2 PH 1-----t 

3 ss 

4 ss 

2-3 
3-8 
3-2 
2-4 

5 ss 3 - 6 
4-5 10 ..... 

6 ss 2 - 4 
3-3 

~----

1-==-= 7 ss 
r-_-_ 

1-1 
2-1 

151---_ 8 ss 
1--

1-1 
1-2 

1--~-

~---~ 9 ss 
r--

1-1 
1-2 

1--,....-
~----- 10 ss 3-4 

20~-=-
1--
~--!...- 11 ss 

4-6 

6-5 
2-1 

r_-....... 
r-_-_ 12 ss 
1-.-
.... 

3-5 
5-5 

25 .... 13 ss 2- 3 
2-4 

:::: 14 ss 4- 5 
4-6 

30 ..... 

.... 15 ss 3 - 5 

. . .. 5-4 

35 .... 
.... 16 ss 6- 5 
........ 5-3 

40 ..... 

45 

50 

.... '17 ss 3 - 7 

. ... 7-9 

Loose, brown SAND, fine to coarse, trace Strong odor 
granule. Vi~ual staining. OVA = 32.5 ppm 

Firm, grayish brown SAND, very fine to 24" recovery 
very coarse. Multiple 1/ 4" visually Strong odor 
stamed seams. OVA = 63.4 ppm 
Loose, brown SAND, very fine to very 18" recovery 
coarse Moderate odor 

Loose, brown SAND, fine to coarse 

Loose, ·same, two 1 /f!' clayey SAND 
laminae 

Very soft, brownish black clayey PEAT, 
25% clay 

Very soft, brownish black peaty CLAY, 
45% peat 
Pit casing to 16' 
Very soft, brownish black peaty CLAY, 
25% peat 

Grout in spoon 

Grout in spoon 

Loose, brownish block peaty CLAY 

Loose, brown peaty SAND, fine to coarse, 
30% Iorge wood fragments 

Loose, brown SAND, medium to coarse, 
well sorted coarse 

OVA = 58.6 ppm 
1 t' recovery 
Slight odor 
OVA = 25.2 ppm 
14'' recovery 
Slight odor 
OVA = 63.5 ppm 
24'' recovery 
Very slight odor 
OVA = 88.4 ppm 
1 g• recovery 
No odor 
oyA = 86.2 ppm 
4 recovery 
Very slight odor 
OVA = 68.4 ppm 
No recovery 

No recovery 

12" recovery 
No odor 
OVA = 49.3 ppm 
ff' recovery 
No odor 
OVA = 108 ppm 
18" recovery 
Slight odor 
OVA = 189 ppm 

Loose, brown SAND, medium to coarse, 1 0% 14" recovery 
very ecorse Very slight odor 

OVA = 159 ppm 

Loose, brown SAND, medium to coarse, 30% 
very coarse to small pebble 

Firm, brown pebbly SAND, medium to 
coarse, 30% very coarse to small pebble. 
Small pebble laminae between 41' and 
41'4", then sharp contact to olive gray 
CLAY at 42' 

14" recovery 
No odor 
OVA = 165 ppm 

24" recovery 
No odor 
OVA = 105 ppm 
TD = 42' 



•• 

• 

• 

---~ =-------­~ w.t:::!= ----------------
ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 

CONSULllNG ENGINEERs, SURVEYORS AND H'YOROGEOLOCISTS 

CLASSIFICA llON 

Very loose, brownish black PEAT to 
then brown SAND, fine to coarse, 57. 
granule, wood fragment blocked shoe 
Very loose, browntsh gray SAND, silt to 
coarse, 207. cloy 

~--=---=-~• Very loose, brownish gray CLAY to 5', 
then brown SAND, fine to coarse, well 
sorted coarse 

f-=.......:....-lt Very loose, same as above 

V~ry_ loose, same as above to 9', then 
PEAT, 207. cloy 

Very loose, brownish black clayey PEAT, 
.-=--::..-lt 35 7. clay 

TEST BORING LOG 

slight odor 
= 12.2 ppm 
recovery 

odor 
OVA = 12.7 ppm 
20" recovery 
No odor 
OVf:. = 14.6 ppm 
24 recovery 
No odor 
OVA = 16.2 ppm 
14" recovery 
No odor 
OVA = 16.2 ppm 
18" recovery 
No odor 
OVA =13.4 prm 
TO = 12 fee 



• 

• 

• 

---==~== ~----====· = ====== ------

WELL 
CONSTRUCTION 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS, SURVEYORS AND HYDROCEOLOGISTS 

HYDROGEOLOGIC Sf:RVICES 

Loose, dark brown with 
to coarse, 1 0~ clay, 1 0~ 
small pebble 
Loose, light brown SAND, fine to coarse, 
5~ clay, trace small pebble 

Very loose, light grayish brown SAND, 
very fine to medium, 5% heavy minerals 

loose, brown SAND, fine to coarse 

loose, same as above 

loose, same as above to 1 1 .5 feet, 
brownish black clayey PEAT, .35~ 

TEST BORING LOG 

REMARKS 

recovery 
No odor 
OVA = 36.2 ppm 
1 8" recovery 
No odor 
OVf. = 47.1 ppm 
12 recovery 
No odor 
OVA = 52.9 ppm 
1 Z' recovery 
Very slight odor 
OVA = 105 ppm 
fJ' recovery 
Very slight odor 
OVA = 71.3 ppm 
1 8" recovery 
Very slight odor 
OVA = 104 ppm 
TO = 12 feet 



• 

• 

• 

~~~ -------------~====== -------
ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 

CONSUL liNG ENGINEERS, SURVEYORS AND HYDROGEOLOCISlS 

TEST BORING LOG 

------ HYDROGEOLOGIC SERVICES BORING NO. MW 24A 

PROJECT: SOUTHERN WOOD PIEDMONT -WILMINGTON SHEET NO. 1 OF 1 
CLIENT: T.M. DAVIS DATE FINISHED 1 1-1 -93 JOB NO. 12-53015.00 
BORING CONTRACTOR: ETE DRILLERLAYNE ENVIRONMENTAL ELEVATION 3.64 
RIG USED ATV MUD ROTARY INSPECTOR G. KUNTZ DATE STARTED 10-28-93 

SAMPLE 
WELL ~~~-,--~--r---~ 

a.W 
CONSTRUCllON ~~.,......, ... CLASSIFICA llON REMARKS 

r-~~--~~-+o r.-.. -.;--t---r----~-----------------------------------;------------------------~ 
Very loose, brown SAND, fine to coarse No odor 

(.) 
> a. 

• 1.0 

1-
::::> 
0 
0:: 
c.:> (.) 

> a. 

~ 
'----

t--

CLAY 
t--

0~ 
~E 
~~ 

~~ §~ tna. ;::::::E;: 
~~ ;::::::E:; 
~E::: 
~~ 
E~ 

(.) 

> a. 

• 1.0 

1-
::::> 
0 
0:::: 
(.!) 

1--

.... 
· ·· · 1 PH 1---! 

2 PH 1---! 

5 ::::. 3 ss 2- 2 
1-2 

:::: 4 ss 2 - 3 
t'.-:-. 3-4 
I--

t":' 7. 5 ss 4- 5 
5-8 

10 .... -
2-3 

-:-:-:-: 6 ss 2=2 
1-::::-:::.- 7 ss 3 - 4 
1-_;;-_ 4-2 
1-- -

15~::::-::::-- 8 ss ~ 
1-- 3-5 
~--:::::-:::: 
1-_-~ 9 ss 2- 4 
1-_-_ 4-3 
1-r 
'-- 10 

20 -_-.. 
1--

t-::::!...:::: 11 
1-_-.... 
1-- 12 
1-_..._ 
r--

ss 

ss 

ss 

2-8 
8-9 

-
1-1 

--;-=;--
-

1-1 
1=3 
-

Very loose, same as above 

Very loose, brown SAND, fine to coarse, 
multiple 1/4" to 1/8'' brown clay laminae 
Loose, brown SAND as above to 7', then 
dark gray CLAY to 7.5', then brown SAND, 
fine to coarse. Visual in lower .. sand. 
Firm, dark gray CLAY with 1;4 wood 
laminae to 9', then brown SAND, fine to 
coarse, 1 /8" coarse grained sand 
laminae. Visual staining in wood laminae 
and in lower sand. 
Very loose, brown SAND, fine to coarse 
to 12', few 1 I 4" clay laminae 
Loo:>e, brownish black peaty CLAY, 30% 
peat 

Loose, brownish black peaty CLAY, 30% 
peat 

No recovery. Grout in spoon. Blow counts 
suggest PEAT. 

Same as above 

Very loose, dark brown peaty CLAY, 25% 
wood fragments 

Very loose, dark brown peaty CLAY, 25% 
wood 

1---f-.25 1'----. 13 ss 3-4 
8-11 

Firm, some as above 

PLUG 

0~ 

~~ 
tna. 

1-­
r--=--
-- 14 ss 2-2 

4-7 
-
-

Firm, same to 27', then sharp contact to 
brown SAND, fine to coarse, 5% very 
coarse, 5% wood 

30 ..... -
Firm, brown SAND, fine to coarse, trace 
very coarse to granule 15 ss 2-4 

6-8 -

·:::: 16 ss 3 - 4 
4-6 

-

Loose, brown SAND, very fine to medium, 
20% silt 

40····· -
6-8 Firm, brown SAND, fine to very coarse, 

45 

50 

r-- 17 SS 8 _ 10 5% small pebble to 40.5', then sharp 
1--_:- contact to olive gray CLAY, 5% phosphate 

and glauconite, · 2'% mollusc shells 

-

OVA = 129 ppm 

Slight odor 
OVA = 148 ppm 
H20 at 3' 
14" recovery 
Slight odor 
OVA = 204 ppm 
24" recovery 
Moderate odor 
OVA = 199 ppm 
24" recovery 
Strong odor 
OVA = 308 ppm 
1 2" recovery 
Moderate odor 
OVA = 191 ppm 
1 8" recovery 
Slight odor 
OVA = 207 ppm 
1 0" recovery 
Very slight odor 
OVA = 175 ppm 
Pit casing to 16' 

f5' recovery 
No odor 
OVA = 58.4 ppm 
1 8" recovery 
No odor 
OVA = 31.8 ppm 
18" recovery 
No odor 
OVA = 52.3 ppm 
1 6" recovery 
No odor 
OVA = 54.0 ppm 

1 8" recovery 
No odor 
OVA = 45.3 ppm 

1 8" recovery 
No odor 
OVA = 31.6 ppm 

24" recovery 
No odor 
OVA = 1 1 .8 ppm 
TO = 42' 



ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL 11NG ENGlNEERS, SURVEYORS AND H'ttlROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

TEST BORING. LOG 

BORING NO. MW-24R 

PROJECT: SOUTHERN WOOD PIEDMONT -WILMINGTON SHEET NO. 1 OF 1 

• 

CLIENT: T.M. DAVIS DATE FINISHED 11-12-93 JOB NO. 12-53015.00 
. ~B~O~R~IN~G~C~O~N~TR~AC~T~O~R~:~E~TE~-------------------r.D~R~IL~LE~R~LA~~~N~E~E~N~VI~R~O~N~M~E~NT~AL~~E~LE~V~A~~~O~N~--~=-~~3~.=77~ 

RIG USED ATV MUD ROTARY INSPECTOR G. KUNTZ DATE STARTED 11-12-93 

• 

• 

WELL i!:l-f---rS.;;..A-,M_P--'L::;;;E,_ __ -1 
a.W 

CONSTRUC~ON ~~ ,_...., ... CLASSIFICA110N 

0 .... .... 
I .... 

1- 1-
1 PH 

f--;l Very loose, brown SAND, fine to very 
coarse, 1 0% very coarse 

:::::> - :::::> 
0 0 
0:: ~ 0:: 
(!) (!) 

a... 

CLAY "" PLUG 
5 

-

E~ 
0~ 1=:::::::: 0~ 
ZU §~ ZU 
<(<( 

~~ 
<(<( 10 V>O... V>O... 

EE 
~~ ::;::::::::::::;: 
E~ 
~~ 

15 

20 

25 

30 

35 

40 

45 

50 

.... . . . . 
• 0. 0 .... 
• 0 •• .... 
• • 0 0 .... 
••• 0 .• 0. .... .... 

r--,_-_-
• 0. 0 ..... 
0. 0. 
••• 0 

0 ••• 

• 0. 0 .... 
0. 0. .... .... .... .. 0. 

• 0 •• .... 
0 •• 0 ..... 
---

-
2 PH-

2-1 
3 ss 2-1 

-
1-3 

4 ss 2-2 
-

5 ss~ 3-4 
-

6 ss 3- 4 
2-2 
t--
2-2 

7 ss 3-3 
t--

t--

1-

f­

f-

f-

f-

f-

f-

f-

f-

f-

f-

f-

f-

f-

f-

Very loose, grayish brown SAND, fine to 
coarse 

Very loose, grayish brown SAND, fine to 
coarse to 5.5', then brownish block CLAY 

Very loose, some CLAY to 7', then brown 
SAND, fine to coarse. Visual staining 
beginning in sand at 7'. 
Loose, brown SAND, fine to coarse. 
No visual. 

Very loose, grayish brown SAND, fine to 
coarse. No visual. 

Loose, grayish brown SAND, fine to 
coarse to 13', then sharp contact to 
brownish block, clayey, PEAT. Visual 
staining in SAND, no visual in peat. 

REMARKS 

Slight odor 
OVA = 2212 ppm 

Slight odor 
OVA = 767 ppm 

24" recovery 
Slight odor 
OVA, = 570 ppm 
18 recovery 
Moderate odor 
OVA= 682 ppm 
f!' recovery 
Moderate odor 
OVf.. = 699 ppm 
24 recovery 
Moderate odor 
OVf.. = 640 ppm 
24 recovery 
Moderate odor 
OVA = 463 ppm 
TO = 14' 



• 

• 

• 

WELL 
CON~CTION ,...,-•·-·-• 

CLAY 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULnNG ENGINEERS. SURVEYORS AND HYDROCEOLOGISTS 

H'tt>ROCEOLOG1C SERVICES 

CLASSIFICATION 

Borehole was hand augered because well 
,___ .. , location is within a wetland area. 

Rel'resentative samples were not obtained 
during the augering process because the 
loose nature of the sediments prevented 
sample retrival. 

Sediments encountered are believed to be 
marsh mud to 2 feet, then loose brown 
sand to 13 feet, then the peat unit was 
encountered. The well was hand pushed 
to 13 feet using a well point and was 
constructed using a natural filter pack . 

TEST BORING LOG 

REMARKS 



• 

• 

• 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNC ENGINEERS, SURVEYORS AND H'I'OROC'EOLOC1STS 

HYOROC'EOLOC1C SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT -WILMINGTON 
CUENT: CHUCK DAVIS 
BORING CONTRACTOR:·~ ETE 
RIG USED ATV MUD ROTARY 

WELL ~~~~S~A~M~P~LE;---~ 
futl CONSTRUCTION c ... ..__ .. 

1- _y_ 
::l 
0 a:: 
0 _J 

w w 
ti - (ll 

CLAY tl) 
w _. - z 
~ 
tl) . 
N 

H.530MW26 

PLUG 

o::.::: 
zu 
~< 
ti)C.. 

.... .... 

.... .... 
5 ·:::. 

10 .••• 

15 •••• 

c:.:: 
-:-:. 

20 

25 

30 

35 

50 

1 ss~ 6-5 
~ 

2 ss~ 6-6 -3-3 
3 ss 2=3 
~ ,_, 

4 ss -o=t 
-

5 ss r-J..=J.-6-7 
1---
4-4 6 SS I 
7

_
8 

f-----
7 ss I 3- 7 

~ 
8 ss -¥-=J.­
~ 

9 ss~ 9-8 -
-
-
-
-
-
-
-

-

-
-
-

-
-
-
-
-
-
-
-

-
-

DATE FINISHED 10-5-92 
DRILLER T. COPPIN 
INSPECTOR G. KUNTZ 

CLASSIFICATION 

Loose, brown SAND, . fine to coarse, 
poorly sorted 

Loose, brown SAND, silt to coarse, well 
sorted medium 

Very loose, brown SAND, very fine to 
coarse, poorly sorted 

Very loose, some as above 

Loose, some as above 

Loose, some as above 

Loose, dark brown SAND, medium to 
coarse, 10% wood, wood blocked shoe 

Very loose, no recovery, pebble blocked 
shoe 

Loose, dark blackish brown clayey PEAT 
grading to peaty CLAY, interval between 
16' and 17 visually stained with 
creosote, no staining below 1 7' 

TEST BORING LOG 

BORING NO. MW 26 

SHEET NO. 1 OF 1 
JOB NO. 530-06-503 
ELEVATION 2.48 
DATE STARTED 10-5-92 i 

REMARKS 

1 f!' recovery 
No odor 
OVA = 13.5 ppm 
1 f!' recovery 
No odor 
oyA = 14.6 ppm 
8 recovery 
No odor 
OVA = 14.7 ppm 
1 rr recovery 
Very slight odor 
OVA = 15.1 ppm 
14• recovery 

· Creosote stained soil 
OVA = 140 ppm 
10' recovery 
Creosote stained soil 
OVf:. = 206 ppm 
14 recovery 
Creosote stained soil 
OVA = 2.36 ppm 
Creosote stomed soils 

1 f!' recovery 
Strong odor 
OVA = 110 ppm 
TO = 18 feet 



I I 

• 

• 

• 

PROJECT: SOUTHERN WOOD 
CLIENT: T.M. DAVIS 
BORING CONTRACTOR: ETE 
RIG USED ATV MUD ROTARY 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS, SURVEYORS AND HYDROGEOLOGISlS 

H'tDROGEOI..OGIC SERVICES 

PIEDMONT -WILMINGTON 
DATE FINISHED 11-13-93 
DRILLER LAYNE ENVIRONMENTAL 
INSPECTOR G. KUNTZ 

WELL ~ ..... 
SAMPLE 

a.W CLASSIFICATION CONSTRUCTION ~~ .........., .. ..... BLOWS 
PERff' -_A' ~ 1-'L Uli_ 0 .... Very loose, dark brown SAND, fine to 

~ ~ 
.... .... 1 PH ~ranule, 10% very coarse to granule. 

~ ~ 
• 0 •• 

• 0 0. iesel staineg. . 
0~ ~ ~ 0~ ••• 0 

2 PH ery loose, rown SAND, fme to ve~ • 0 •• 

~~ = E ~~ 
.... coarse, 5% very coarse. Little diese ~ ~ • 0 •• 

2-1 Uln. .... staining. ~ t::::::: ••• 0 3 ss ~ ~ - 1-1 Very loose, some to 4.5' then 9rayish 
~ ~ 5 -- brown peaty CLAY, 25% peat. D1esel .... 

• • 0. 1-1 staining to 3.5' . 0. 0. 4 ss ,...-_- 2-1 Very loose, brown SAND, fine to very ,...-_-
2-1 

coarse, 5% very coarse, diesel stained 
-- to 6', then dark gray CLAY. No staining 

f-_-_ 5 ss 
f-- 2-1 in cloy. 

Very loose, CLAY as above, 10% peat 
10 

-
-

15 

20 

-

25 

30 

35 

40 

t-
f--

f--

45 

~ 

f--

t-
50 -

TEST BORING LOG 

BORING NO. MW-27 

SHEET NO. 1 OF 1 
JOB NO. 12-53015.00 
ELEVATION 3.22 
DATE STARTED 11-13-93 

REMARKS 

Moderate odor 
OVA = 411 ppm 

S~ht diesel odor 
0 = 834 ppm 
20" recovery 
Ve~ slight odor 
OV. = 1577 ppm 
24' recovery 
VefJ.. slight odor 
OV. = 1237 ppm 
18" recovery 
VefJ.. slight odor 
OV. = 417 ppm 
TO= 9' 



• 

• 

• 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL 11NG ENGINEERS, SURVEYORS AND I-IYDROGEOLOGISTS 

HYDROGEOlOGIC SER._.,CES 

PROJECT: SOUTHERN WOOD PIEDMONT -WILMINGTON 
CLIENT: T.M. DAVIS DATE FINISHED 11-10-93 
BORING CONTRACTOR: ETE DRILLERLAYNE ENVIRONMENTAL 
RIG USED ATV MUD ROTARY INSPECTOR G. KUNTZ 

~ 1---~S~A~M~P~L~Er---~l WELL Fl-fJW CONSTRUCllON 0~ ,__ ... 

0 .... 
• • 0 0 

1 1- 1- • 00. 

::J ::::> .... 
0 0 

• • 0. 

•• 0. 

0::: 0::: ••• 0 

t!l §2 t!l • 0 •• 2 . . . . 
f.- a. . . . . .... .... 
CLAY ~ PLUG 5 

••• 0 

3 .... 
..... 

f.- .... 
••• 0 ..... 
••• 0 4 

• 0 •• 

• 0 •• 

EE .... 
~~ 

.... 
0~ 0~ .... 5 
~~ ~~ ~~ 

.... 
••• 0 

I= I= 10 ..... (/)Q. 
~~ 

(/)Q. ..... 
6 ~~ •• 0. 

••• 0. 

!:::::~ .... 
~~ ..... .... EE ..... 7 --t--

15 

20 

25 

30 

35 

40 

45 

50 

CLASSIFICA 11 ON 

Loose, blackish brown SAND, fine to 
PH ~ coarse, poorly sorted, 15% organics 

- Loose, brown SAND, fine to coarse 
PH<----" 

-
ss~ 

.3-4 -
ss~ 

2-.3 
~ 

ss~ 3-5 
f-

ss I 2- 1 
3-2 

Loose, greyish brown SAND, silt to 
coarse, 5% clay 

Loose, dark brown SAND, fine to coarse, 
10% clay, scattered brick fragments 

Loose, same as above 

Loose, brown SAND, silt to coarse, well 
sorted medium, brick fragments 

Ss 
~ Loose, brown SAND, silt to granule, 5% 
'3-2 granule, 5% silt ond cloy, trace small 
f- fo large pebble to 1.3.5 , then PEAT, 20% 

clay 
1----

f­

f­

f-

1----

1----

f-

f-

f-

f-

f-

f-

TEST BORING LOG 

BORING NO. MW 28 

SHEET NO. 1 OF 1 
JOB NO. 12-53015.00 
ELEVATION 
DATE STARTED 

REMARKS 

No odor 
OVA = 1285 ppm 

No odor 
OVA = 2630 ppm 

18" recovery 
No odor 
OVA, = 801 ppm 
18 recovery 
No odor 
OVA, = 512 ppm 
24 recovery 
No odor 
OVA, = 556 ppm 
18 recovery 
No odor 
OVA = 306 ppm 
24" recovery 
No odor 
OVA = .362 ppm 
m = 14' 

2.97 
11-10-93 



• 

• 
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PROJECT: SOUTHERN WOOD 
CLIENT: T.M. DAVIS 
BORING CONTRACTOR: ETE 
RIG USED ATV MUD ROTARY 

WELL 
CONSTRUCTION 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL llNG ENGINEERS, SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PIEDMONT -WILMINGTON 
DATE FINISHED 11-10-93 
DRILLER LAYNE ENVIRONMENTAL 
INSPECTOR G. KUNTZ 

,_ BLOWS 
PER Er 

CLASSIFICATION 

TEST BORING LOG 

BORING NO. MW 28A 

SHEET NO. 1 OF 1 
JOB NO. 12-53015.00 
ELEVATION 3.26 
DATE STARTED 11-9-93 

REMARKS 

r-~~--~~-+o r-~--+---~---H------------------------------------4-----------------------~ 

-
CLAY -

EE 
~== §~ 
~== 

1--

PLUG 

·:::. 1 PH 
r---- Loose, blackish brown SAND, fine to 

coarse, poorly sorted, 15% organics 
r----

5 ·.·::. 

10 ·:::. 

r--
15 ~-:-:: 

r--f-:!...: 
r--f-__ _ 

r-,.-

Loose, brown SAND, fine to coarse 
2 PH r----

1"-

3 SS I 2- 3 
3-4 

4 ss 3 - 2 
2-3 
f-

5 ss 1- 3 
3-5 

6 ss 2- 1 
3-2 

7 ss 2- 1 
3-2 

8 ss 2 - 1 
2-3 

9 ss 2 - 3 
2-4 

Loose, grayish brown SAND, silt to 
coarse, 5% clay 

Loose, dark brown SAND, fine to coarse, 
10% clay, scattered brick fragments 

Loose, same as above 

Loose, brown SAND, silt to coarse, well 
sorted medium, brick fragments 

Loose, brown SAND, silt to granule, 5% 
granule, 5% silt and clay, trace small 
fo Iorge pebble to 13.5 , then PEAT, 20% 
clay 
Loose, blackish brown peaty CLAY. 25% 
peat 
Loose, same as above, 6" diameter wood 
fragment between 17.5' and 18' 

Loose, brown to black SAND, fine to 
coarse, medium dominant, 15% peat 

§~ 
~~ .:.:_:_: 11 ss 5-4 

Loose, brown to black SAND, fine to 
coarse, medium dominant 

~g .... 
1---...=;;~=~=-----+25 . . . . 12 ss 3 - 4 

,-- 4-5 
Loose, same to 25', then sharp contact 
to gray CLAY, wood fragments at contact 

f-_-_ 13 ss 4- 5 
.... 3-8 

:::: 14 ss 
30 .... 

6-9 
1-1~ 

.... 15 ss 0-1!: 
123-3~ 

::::. 16 ss 8 - 8 
.... 9-5 

35 :::: 17 ss 3 - 7 
:::: 7-8 

18 ss 

.... 19 ss 
40 .... 

r--

45 

50 

6-5 
9-10 

8-7 
7-16 

Firm, gray CLAY to 27', then gradational 
contact to gray silty SAND, silf to 
medium, 30% silt, 5% phosphate grains, 
fining downward 
Firm, greenish gray silty SAND, silt to 
medium, 30% s1lt, 5% phosP.hate 
Very dense, greenish gray silty SAND, 
silt to medium, 25% silt, 5% phosphate 

Firm, grayish brown SAND, very fine to 
coarse 

Firm, brown SAND, very fine to coarse 

Firm, brown SAND, very fine to coarse 

Firm, same SAND to 40', then greenish 
gray silty CLAY 

No odor 
OVA = 1285 ppm 

No odor 
OVA = 2630 ppm 

1 8" recovery 
No odor 
OVA = 801 ppm 
18" recovery 
No odor 
OVA = 512 ppm 
24" recovery 
No odor 
OVA = 556 ppm 
18" recovery 
No odor 
OVA = 306 ppm 
24" recovery 
No odor 
OVA = 362 ppm 
24" recovery 
No odor 
OVA = 296 ppm 
24" recovery 
No odor 
OVA = 232 ppm 
Pit casing to 18' 

1 2" recovery 
No odor 
OVA = 244 ppm 
20" recovery 
No odor 
OVA = 337 ppm 
24" recovery 

·No odor 
OVA = 274 ppm 
24" recovery 
No odor 
OVA = 267 ppm 
24" recovery 
No odor 
OVA = 123 ppm 
18" recovery 
Very slight odor 
OVA = 290 ppm 
1 2" recovery 
No odor 
OVA = 84.1 ppm 
1 6" recovery 
No odor 
OVA = 162 ppm 
12" recovery 
No odor 
OVA = 137 ppm 
24" recovery 
No odor 
OVA = 181 ppm 
TO = 40' 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 

CONSULllNG ENGINEERS, SURVEYORS AND HYDROGEOLOCISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT -WILMINGTON 
CLIENT: T.M. DAVIS DATE FINISHED 11-12-93 
BORING CONTRACTOR: ETE DRILLERLAYNE ENVIRONMENTAL 
RIG USED ATV MUD ROTARY INSPECTOR G. KUNTZ 

SAMPLE 
WELL ~~~~~~~r---~ 

CONSTRUCTION ~IZ .,._. ... CLASSIFICATION 

0 

CLAY - r:-.-:-. 1 PH 
Ve~ loose, blackish brown or~anic SAND 

PLUG •• 0 • an PEAT to 1', then brown AND, fine to - .. .... very coarse, medium dominant 
~ ~ 

.... .... 
Very loose, brown SAND, very fine to § ~ .... 2 PH .... coarse, fine dominant 0~ ~ ~ 0~ 0 •• 0 .... zo E ::::::=: zo • 0 •• 2-2 Loose, light ~ra~ SAND, silt to medium, <<C ~ ~ <(<( 

5 
.... 

3 ss (/)Q_ 
~ ~ 

(/)Q_ .... 
3-3 fine domman , 0% silt to 5.5', then 

• 00. 

E ~ r-_-_ dark brown CLAY, 20% peat 
E E r-- 4 ss 2-4 Very loose, dark brown CLAY, 20% peat r---- 2-1 

'-_-_ 
2-1 Very loose, large wood fragment blocked -_-_ 5 ss 1-3 shoe. --

10 -- -

-
15 -

-
20 

-
25 

-
30 

-

35 

40 

45 

50 

TEST BORING LOG 

BORING NO. MW-29 

SHEET NO. 1 OF 1 
JOB NO. 12-53015.00 
ELEVATION 3.19 
DATE STARTED 11-12-93 

REMARKS 

No odor 
OVA = 210 ppm 

No odor 
OVA = 183 ppm 

12" recovery 
No odor 
OVA = 111 ppm 
18" recovery 
No odor 
O,YA = 133 ppm 
4 recovery 
No odor 
OVA = 53.2 ppm 
TO = 10' 
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~~~ --------------------------------------------
PROJECT: SOUTHERN WOOD 
CLIENT: T.M. DAVIS 
BORING CONTRACTOR: ETE 
RIG USED ATV MUD ROTARY 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS, SURVEYORS ANO H'YOROCEOI..OGISlS 

HYDROGEOLOGIC SERVICES 

PIEDMONT -WILMINGTON 
DATE FINISHED 11 -9-93 
DRILLERLAYNE ENVIRONMENTAL 
INSPECTOR G. KUNTZ 

SAMPLE 
WELL ~~r-~--~--r---~ 

a_W 
CONSTRUCllON ~~ .,_...,. .. CLASSIFICAllON 

TEST BORING LOG 

BORING NO. MW 29A 

SHEET NO. 1 OF 1 
JOB NO. 12-53015.00 
ELEVAllON 3.15 
DATE STARTED 10-30-93 

REMARKS 

r-~~--~~-+o r-~--+---r----*------------------------------------4------------------------4 

1-
:::::> 
0 
0:: 
<.:) 

-
CLAY 
-

-

~.":'". 1 PH 1----i 

5 ·:::. 

f-­

2 PH 1---~ 

3 ss 2- 2 
3-3 

r---=- 2-4 
r-:-:::: 4 ss 2-1 
r-_-_ 
f-- 2-1 
f---- 5 ss 1-3 

10 r---=-
r-_-_ 
f--f-__ _ 

6 ss 1- r-_-_ 
:::::> r-_-_ 

2-1 
1-3 

~ 15 r-- 2-2 
7 ss 2-4 <.:) r-_-_ 

PLUG 

0~ 
Z(.) 
<(<( 
(1)0... 

r--f-__ _ 

r-_-_ 

-
8 ss 2- 1 

1-2 

~-: 9 ss 3- 2 
20~'-___ 1-2 

r- - 3-1 '--=-- 1 0 ss 1--"------i 
I 1-2 
r-::::-:: 
.... 12 ss 2 - 4 
. ... 4-3 

251'-..,.._-. 13 ss 2 - 4 

.... 3-5 

:::: 14 ss 4- 3 
.... 3-7 
:::: -

30r--

r--=- 15 ss 
f--
r--: :-
r::..:. 16 ss 

3-4 
4-5 

2-3 
1-3 

35 :::: 17 ss 4 - 5 
-- 3-5 

!:"::- . . 
. . . . 18 ss 6 - 5 
. . .. 3-1 

r-_-_ 
f-- 19 SS I 3 - 7 

40f-___ ~ 

45 

50 

-
-
-
f­

f-

f­

f-

1---

1---

Very loose, blackish brown organic SAND 
and PEAT to 1 ', then brown SAND, fine to 
very coarse, medium dominant 
Very loose, brown SAND, very fine to 
coarse, fine dominant 

Loose, lic;Jht gray SAND, silt to medium, 
fine domrnant, 20% silt to 5.5', then 
dark brown CLAY, 20% peat 
Very loose, dark brown CLAY, 20% peat 

Very loose, large wood fragment blocked 
shoe 

Grout in spoon. No recovery. 

Loose, dark gray CLAY, 10% peat 

Very loose, dark gray CLAY, 5% peat 

Very loose, dark grayish brown peaty 
CLAY, 25% peat 

Very loose, same as above 

Loose, same to 22.5', then sharp contact 
to dark brown SAND, silt to medium, 15% 
peat 
Loose, alternating peaty CLAY, 25% peat 
and brown SAND, fine to coarse to 25', 
then brown SAND fine to coarse 
Loose, brown SAND, fine to coarse, 
medium dominant 

Loose, brownish black peaty CLAY, 25% 
peat 

Very loose, brownish black clayey SAND, 
silt to medium, 25% clay, 5% peat to 
33.5' then brown SAND, fine to granule, 
1 0% very coarse to qranule 
Loose, crown pebbly SAND, fine to 
granule, 25% granule to small pebble, 
1/ 4' gray clay laminae at 35.5' 
Very loose, brown SAND, fine to granule, 
5% granule alternating with a dark brown 
silty SAND, 25% silt, 20% peat 
Firm, brown SAND to 38', then olive gray 
marine silty CLAY, 25% silt 

No odor 
OVA = 210 ppm 

No odor 
OVA = 183 ppm 

1 Z' recovery 
No odor 
OVA = 111 ppm 
18" recovery 
No odor 
O,YA = 133 ppm 
4 recovery 
No odor 
OVA = 53.2 ppm 
Pit casing to 1 0' 

18" recovery 
No odor 
OVA = 32.7 ppm 
24" recovery 
No odor 
OVA = 40.7 ppm 
24" recovery 
No odor 
OVA = 37.8 ppm 
12" recovery 
No odor 
OVA = 44.5 ppm 
20" recovery 
No odor 
OVA = 49.5 ppm 
18" recovery 
No odor 
OVA = 46.8 ppm 
14' recovery 
No odor 
OVA = 45.9 ppm 

18" recovery 
No odor 
OVA = 46.0 ppm 
20" recovery 
Very slight odor 
OVA = 49.4 ppm 

1 5" recovery 
Very slight odor 
ovr,. = :>0.6 ppm 
24' recovery 
Moderate odor 
OVA, = 53.4 ppm 
24 recovery 
No odor 
OVA = 57.6 ppm 
TO = 40' 
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~~~ ------------------------------------------------
ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 

CONSUL liNG ENGINEERS, SURVEYORS AND HYDROCEOLOGISTS 
HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT -WILMINGTON 
CLIENT: T.M. DAVIS DATE FINISHED 11-12-93 
BORING CONTRACTOR: ETE DRILLERLAYNE ENVIRONMENTAL 
RIG USED ATV MUD ROTARY INSPECTOR G. KUNTZ 

SAMPLE 
WELL ~ t-1------,..---,.----..---1 

CONSTRUCTION ~~ U1HI1.IIIIT ... 
CLASSIFICATION 

TEST BORING LOG 

BORING NO. MW 30 

SHEET NO. 1 OF 1 
JOB NO. 12-53015.00 
ELEVATION 4.07 
DATE STARTED 11-12-93 

REMARKS 

r-~~-~~-+0 r--1--+---r----*~--~----~--~~~~--~----------~~--~-----------------1 !5 · · · · Very loose, brown SAND, fine to very No odor !5 
0 

1c&Y .I. -
~ 

E::==: 
~~ 

0~ == 
~~ ~~ ~~ UlC... :::=::E:=: 

~~ :::::t= 
~~~H~ E= 

~ .:.:_:_:: 1 PH f- coarse, coarse dominant OVA = 320 ppm 

PLUG :::: f- Very loose. brown SAND. fine to coarse No odor 

0~ 
5 

~~ 
UlC... 

to 

15 

20 

25 

30 

35 

40 

45 

50 

· · · · 2 PH t-- OVA = 357 ppm 

.. 
r-_-_ 3 ss 

.. 
... 
.. 4 ss 
.. 

... 5 ss - -f-_-_. 

.. 

2-1 
1-3 -
2-4 
4-3 -
2-4 
4-3 

f-

f-

f-

1"-

f-

-
-
-
f-

-
-
-
1-----

-
-
-
-
f-

1"-

Very loose, brown SAND, very fine to 
coarse, few 1 /8" clay laminae 

Loose, brown SAND, fine to coarse, thin 
organic laminae 

Loose, same as above to 9', then sharp 
contact to brownish black peaty CLAY, 
25% peat 

24" recovery 
No odor 
OVA, = 345 ppm 
20 recovery 
No odor 
ovt;. = 296 ppm 
24 recovery 
Moderate odor 
OVA = 380 ppm 
TO = 10' 
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PHASE Ill GROUNDWATER ELEVATION MEASUREMENT SUMMARY 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

WELL I RISER ELEVATION I DATE I DEPTH TO WATER I GROUNDWATER ELEVATION! 
MW-6 5.07 11/16/93 2.87 2.20 

11/19/93 2.93 2.14 
11/19/93. 2.94 2.13 
11/19/93 2.92 2.15 

MW-7 6.03 11/16/93 4.30 1.73 
11/19/93 4.32 1.71 
11/19/93 4.30 1.73 
11/19/93 4.20 1.83 

MW-8 6.80 11/16/93 4.70 2.10 
11/19/93 4.95 1.85 
11/19/93 4.74 2.06 
11/19/93 4.70 2.10 

MW-8A 6.43 11/16/93 4.52 1.91 
11/19/93 4.26 2.17 
11/19/93 3.87 2.56 
11/19/93 3.73 2.70 

MW-9 6.43 11/16/93 4.22 2.21 
11/19/93 4.35 2.08 
11/19/93 4.29 2.14 
11/19/93 4.25 2.18 

MW-10 7.41 11/16/93 5.05 2.36 
11/19/93 5.15 2.26 
11/19/93 5.13 2.28 
11/19/93 5.12 2.29 

MW-11 8.02 11/16/93 5.66 2.36 
11/19/93 5.71 2.31 
11/19/93 5.69 2.33 
11JJ9/93 5.67 2.35 

MW-11A 6.38 11/16/93 4.39 1.99 
11/19/93 4.28 2.10 
11/19/93 4.23 2.15 
11/19/93 4.16 2.22 

MW-118 6.26 11/16/93 4.23 2.03 
11/19/93 4.16 2.10 
11/19/93 4.11 2.15 
11/19/93 4.04 2 22 

MW-12 8.22 11/16/93 5.60 2.62 
11/19/93 5.89 2.33 
11/19/93 5.84 2.38 
11/19/93 5.83 2.39 

MW-13 6.97 11/16/93 4.97 2.00 
11/19/93 4.96 2.01 
11/19/93 4.90 2.07 
11/19/93 4.88 2.09 
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PHASE Ill GROUNDWATER ELEVATION MEASUREMENT SUMMARY 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

WELL I RISER ELEVATION I DATE I DEPTH TO WATER I GROUNDWATER ELEVATION I 
MW-14 6.30 11/16/93 4.75 1.55 

11/19/93 4.90 1.40 
11/19/93 4.82 1.48 
11/19/93 4.81 1.49 

MW-14A 5.05 11/16/93 3.26 1.79 
11/19/93 3.19 1.86 
11/19/93 3.21 1.84 
11/19/93 3.19 1.86 

MW-15 7.07 11/16/93 4.73 2.34 
11/19/93 4.84 2.23 
11/19/93 4.69 . 2.38 
11/19/93 4.79 2.28 

MW-16 7.69 11/16/93 5.64 2.05 
11/19/93 5.71 1.98 
11/19/93 5.54 2.15 
11/19/93 5.65 2.04 

MW-17 7.65 11/16/93 5.53 2.12 
11/19/93 5.60 2.05 
11/19/93 5.47 2.18 
11/19/93 5.60 2.05 

MW-18 6.61 11/16/93 4.80 1.81 
11/19/93 4.81 1.80 
11/19/93 4.73 1.88 
11/19/93 4.54 2.07 

MW-19 5.44 11/16/93 3.24 2.20 
11/19/93 3.18 2.26 
11/19/93 3.17 2.27 
11/19/93 3.14 2.30 

MW-19A 5.25 11/16/93 3.28 1.97 
11/19/93 3.14 2.11 
11/19/93 3.13 2.12 
11/19/93 3.04 2.21 

MW-20 5.44 11/16/93 3.44 2.00 
11/19/93 3.59 1.85 
11/19/93 3.56 1.88 
11/19/93 3 58 1 86 

MW-20A 5.23 11/16/93 3.15 2.08 
11/19/93 3.08 2.15 
11/19/93 3.08 2.15 
11/19/93 3.05 2.18 

MW-21 5.34 11/16/93 3.82 1.52 
11/19/93 3.89 1.45 
11/19/93 3.89 1.45 
11/19/93 3.89 1.45 
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PHASE Ill GROUNDWATER ELEVATION MEASUREMENT SUMMARY 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

WELL I RISER ELEVATION I DATE I DEPTH TO WATER I GROUNDWATER ELEVATION I 
MW-22 5.26 11/16/93 3.75 1.51 

11/19/93 3.64 1.62 
11/19/93 3.10 2.16 
11/19/93 3.15 2.11 

MW-22A 5.32 11/16/93 3.37 1.95 
11/19/93 3.18 2.14 
11/19/93 3.09 2.23 
11/19/93 3.05 2.27 

MW-23 4.96 11/16/93 2.86 2.10 
11/19/93 2.81 2.15 
11/19/93 2.86 2.10 
11119/93 2.80 2.16 

MW-24 5.98 11/16/93 3.71 2.27 
11/19/93 3.78 2.20 
11/19/93 3.74 2.24 
11/19/93 3.71 2.27 

MW-24A 5.81 11/16/93 3.88 1.93 
11/19/93 3.75 2.06 
11/19/93 3.76 2.05 
11/19/93 3.67 2.14 

MW-25 4.96 11/16/93 2.17 2.79 
11/19/93 3.04 1.92 
11/19/93 2.93 2.03 
11/19/93 2.89 2.07 

MW-26 4.91 11/16/93 4.14 0.77 
11/19/93 4.70 0.21 
11/19/93 4.62 0.29 
11/19/93 4.73 0.18 

MW-27 5.41 11/16/93 2.41 3.00 
11/19/93 2.46 2.95 
11/19/93 2.47 2.94 
11/19/93 2.46 2.95 

MW-28 5.18 11/16/93 4.35 0.83 
11/19/93 4.38 0.80 
11/19/93 4.33 0.85 
11/19/93 432 0.86 

MW-28A 5.47 11/16/93 4.12 1.35 
11/19/93 4.01 1.46 
11/19/93 4.06 1.41 
11119193 4.02 1.45 

MW-29 5.32 11/16/93 4.29 1.03 
11/19/93 4.34 0.98 
11/19/93 4.36 0.96 
11/19/93 4.36 0.96 
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I WELL 
MW-29A 

MW-30 

Staff Gauge 
Cape Fear 

Staff Gauge 

PHASE Ill GROUNDWATER LEVEL MEASUREMENT SUMMARY 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

I RISER ELEVATION I DATE I DEPTH TO WATER I GROUNDWATER ELEVATION! 
5.14 11/16/93 3.41 1.73 

11/19/93 3.32 1.82 
11/19/93 3.35 1.79 
11/19/93 3.31 1.83 

6.26 11/16/93 4.44 1.82 
11/19/93 4.51 1.75. 
11/19/93 4.51 1.75 
11/19/93 4.51 1.75 

5.93 11/16/93 -0.1 -0.83 
11/19/93 1.13 0.40 
11/19/93 4.38 3.65 
11/19/93 5.0 4.27 

6.64 11/16/93 0.24 0.22 
North Channel 11/19/93 0.35 0.33 

11/19/93 0.26 0.24 
11/19/93 0.26 0.24 

Staff Gauge 2.13 11/16/93 0.2 -1.18 
South Channel 11/19/93 1.67 0.47 

11/19/93 1.04 -0.16 
11l19/93 1.21 0.01 

NOTE: Top of Staff Gauge at Cape Fear and North Channel is 6.66 
Top of Staff Gauge at South Channel is 3.33 
Cape Fear River Elevation = 5.93-(6.66-Depth to water) 
North Channel Elevation= 6.64-(6.66-Depth to water) 
South Channel Elevation = 2.13- (3.33-Depth to water) 
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PHASE Ill VERTICAL HYDRAULIC GRADiENT SUMMARY TABLE 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

WELL GW B.EVAllON GW B.EVAllON MID SCREEN B.EV. MID SCREEN B.EV. 
PAIR DATE llDE UPPER AQUIFER LOWER AQUIFER UPPER AQUIFER LOWER AQUIFER 

MW-8/MW-8A 11/93 Low 2.10 1.91 -9.86 -24.13 

1/4 1.85 2.17 -9.86 -24.13 

3/4 2.06 2.56 -9.86 -24.13 

Hioh 2.10 2.70 -9.86 -24.13 

MW-11/MW-11A 11/93 Low 2.36 1.99 -1.19 -27.29 

1/4 2.31 2.10 -1.19 -27.29 

3/4 2.33 2.15 -1.19 -27.29 

High 2.35 2.22 -1.19 -27.29 

MW-14/MW-14A 11/93 Low 1.55 1.79 -8.38 -25.89 

1/4 1.40 1.86 -8.38 -25.89 

3/4 1.48 1.84 -8.38 -25.89 

HiQh 1.49 1.86 -8.38 -25.89 

MW-19/MW-19A 11/93 Low 2.20 1.97 -7.18 -25.52 

1/4 2.26 2.11 -7.18 -25.52 

3/4 2.27 2.12 -7.18 -25.52 

High 2.30 2.21 -7.18 -25.52 

MW-20/MW-20A 11/93 Low 2.00 2.08 -6.63 -25.38 

1/4 1.85 2.15 -6.63 -25.38 

3/4 1.88 2.15 -6.63 -25.38 

Hioh 1.86 2.18 -6.63 -25.38 
MW-22/MW-22A 11/93 Low 1.51 1.95 -10.59 -26.29 

1/4 1.62 2.14 -10.59 -26.29 

3/4 2.16 2.23 -10.59 -26.29 

Hioh 2.11 2.27 -10.59 -26.29 

MW-24/MW-24A 11/93 Low 2.27 1.93 -7.13 -28.14 

1/4 2.20 2.06 -7.13 -28.14 

3/4 2.24 2.05 -7.13 -28.14 

Hioh 2.27 2.14 -7.13 -28.14 

MW-28/MW-28A 11/93 Low 0.83 1.35 -5.60 -19.92 

1/4 0.80 1.46 -5.60 -19.92 

3/4 0.85 1.41 -5.60 -19.92 

Hi~:~h 0.86 1.45 -5.60 -19.92 

MW-29/MW-29A 11/93 Low 1.03 1.73 -1.54 -33.33 

1/4 0.98 1.82 -1.54 -33.33 

3/4 0.96 1.79 -1.54 -33.33 

High 0.96 1.83 -1.54 -33.33 

NOTE: Vertical Hydraulic = Upper Aquifer Elevation - Lower Aquifer Elevation 

Gradient Upper Aquifer Mid Screen Elevation - Lower Aquifer Mid Screen Elevation 

- Upward Vertical Hydraulic Gradient 

+ Downward Vertical Hydraulic Gradient 

All Measurements in Feet 

Vertical Hydraulic Gradient in ftJft 

VERT. HYDRAULIC 
GRADIENT 

+0.013 

-0.022 

-0.035 

-0.042 

+0.014 

+0.008 

+0.007 

+0.005 

-0.014 

-0.026 
-0.021 

-0.021 

+0.013 

+0.008 

+0.008 

+0.005 

-0.004 

-0.016 

-0.014 

-0.017 
-0.028 

-0.033 

-0.004 

-0.010 

+O.o16 

+0.007 

+0.009 

+0.006 

-0.036 

-0.046 

-0.039 

-0.041 

-0.022 

-0.026 

-0.026 

-0.027 
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SITE-SPECIFIC SOIL SAMPLE LIST 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORm CAROLINA 

Arsenic 
Copper 

METALS 

SEMI-VOLATILES 

Acenaphthene 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Bis(2-chloroethyl)ether 
4-chloro-3-methylphenol . 
Chrysene 
2,4-dimethylphenol 
Fluoranthene 
Naphthalene 
Phenanthrene 
Tetrachlorophenol 
2,4, 6-trichlorophenol 

Benzene 
Bromomethane 
Chlorobenzene 
2-chloroethylvinylether 
Cis-1 ,3-dichloropropene 

VOLATILES 

1 ,2-dibromomethane (Edb) 
1 , 1-dichloroethane 
1, 1-dichloroethene 
1 ,2-dichloropropane 
Fl uorotrichloromethane 
Methyl-T-Butyl Ether (Mtbe) 
I, 1 ,2,2-tetrachloroethane 
Trans-1 ,2-dichloroethene 
1, 1 ,2-trichloroethane 
Vinyl Chloride 

Chromium 

Anthracene 
Benzo( a)pyrene 
Benzo(k)fluoranthene 
Carbazole 
2-chlorophenol 
Dibenzo(a,h)anthracene 
2,4-dinitrophenol 
lndeno(l ,2,3-cd)pyrene 
Pentachlorophenol 
Phenol 
2,4,5-trichlorophenol 

Bromodichloromethane 
Carbon Tetrachloride 
Chloroethane 
Chloromethane 
Dibromochloromethane 
Dichlorodifluoromethane 
1 ,2-dichloroethane 
Dichloromethane 
Ethyl benzene 
M/P-Xylene 
0-Xylene 
Toluene 
1, 1, !-trichloroethane 
Trichloroethene 



I 

• 

• Soil Sample Collection Summary Sheets 

• 



I 

SOIL SAMPLE COLLECTION SHEET 

• Project Number: 12-53015.00 Date: -------------------------------- 11/19/93 

Sampled By: Time: 10:50 --------------------------------- ----------------Kuntz 

Sampling Point Identification: SS-1 OA -----------------------------------------------
Site Name/City/County: SWP-Wilmington 

Weather Conditions: Clear 65 

Sample Type: Soil 

Sampling Method: Stainless spoon and stainless steel hand auger 

Splits/Spikes/Duplicates: 

Sampling Containers: (Number/Size[fype) 1 /500mi/G; 2/250mi/G 

Appearance of Sample: 

.Reason for Sampling: 

Dark Brown Sand. No odor or visual staining 

Phase Ill Assessment 

Lab Performing Analysis: Savannah Labs 

Respiratory Protection: None 

• 



•• 

SOIL SAMPLE COLLECTION SHEET 

• 
Project Number: ___:_:12=--___:_:53-=-0=-1:....:5:..:...0=-0=--------------Date: 11/19/93 

Sampled By: Kuntz Time: 11 :30 
~~=----------------- ------------

Site Name/City/County: SWP-Wilmington 

Weather Conditions: Clear 65 

Sample Type: Soil 

Sampling Method: Stainless spoon and stainless steel hand auger 

Splits/Spikes/Duplicates: 

Sampling Containers: (Number/Size/Type) 4/500mi/G 

Appearance of Sample: 

.Reason for Sampling: 

Lab Performing Analysis: 

Respiratory Protection: 

• 

Brown sand and clay 

Phase Ill Assessment 

Savannah Labs 

None 



• 

· . 

• Phase ID Soil Sample Parameter Summary Table 

• 



• 

• 

• 

PHASE Ill SOIL SAMPLE PARAMETER SUMMARY TABLE 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

I SEMIVOL.ATILES I 
Bis (2-ChloroethyQ ether 

Naphthalene 

Acenaphthene 

Phenanthrene 

Anthracene 

Fluoranthene 

Chrysene 

Benzo(a)Anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a) pyrene 

lndeno(1,2,3- cd) pyrene 

Dibenz(a,h)anthracene 

2-Chlorophenol 

Phenol 

2,4,- Dimethylphenol 

2,4,6-Trlchlorophenol 

4-Chloro-3-methylphenol 

2,4-Dinitrophenol 

Pentachlorophenol 

2,4,5-Trichlorophenol 

Carbazole 

Tetrachlorophenols 

NOTE: All unrts m mg/kg dw 
DL = Laboratory Detection Umit 
R = Laboratory Analytical Result 

OL* I R* II 
0.33 NO 

0.33 NO 

0.33 3.3 

0.33 NO 

0.33 NO 

0.33 15.0 

0.33 9.0 

0.33 7.3 

0.33 6.0 

0.33 2.1 

0.33 2.6 

0.33 NO 

0.33 ND 

0.33 NO 

0.33 ND 

0.33 ND 

0.33 ND 

0.33 NO 

1.70 ND 

1.70 NO 

1.70 NO 

0.33 NO 

1.70 NO 

SS-10A 
VOLATILES I OL* I R* II METALS 

Chloromethane 0.01 NO Arsenic 

Bromomethane 0.01 NO Chromium 

Vinyl Chloride 0.01 NO Copper 

Chloroethane 0.01 NO 

Methylene Chloride 0.005 NO %Solids 

1,1 - Dichloroethene 0.005 NO 

1,1-Dichloroethane 0.005 NO 

Trans -1.2- Dichloroethylene 0.005 NO 

1,2-Dichloroethane 0.005 NO 

1, 1,1 -Trichloroethane 0.005 NO 

Carbon Tetrachloride 0.005 NO 

Bromodichlorometha ne 0.005 NO 

1,1,2,2-Tetrachloroethane 0.005 ND 

1.2-Dichloropropane 0.005 NO 

Trichloroethene 0.005 NO 

Dibromochloromethane 0.005 NO 

1.1.2-Trichloroethane 0.005 NO 

Benzene 0.005 NO 

Cis -1,3-Dichloropropene 0.005 NO 

2-Chloroethylvinyl Ether 0.05 NO 

Toluene 0.005 NO 

Chlorobenzene 0.005 NO 

Ethylbenzene 0.005 NO 

o-Xylene 0.005 NO 

m&p-Xylene 0.005 NO 

1,2-Dibromoethane 0.005 NO 

Methyl-Tert- Butyl- Ether 0.05 NO 

Fluorotrichloromethane 0.005 ND 

Dichlorodifluoromethane 0.005 NO 

I OL* I R* I 
1.0 13.0 

1.0 38.0 

2.5 34.0 

24.0 

-
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• 

·-

• Phase ill Roll-Off Composite TCLP Analysis Summary Table 

• 



• 

• 

• 

PHASE Ill SOIL SAMPLE PARAMETER SUMMARY TABLE 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

ROLLOFF - TCLP ANALYSIS 

!PARAMETER I DL* 

Arsenic 0.20 

Chromium 0.05 

Lead 0.20 

Mercury 0.02 

Benzene 0.02 

Methyl ethyl ketone 0.05 

Cresol (ortho) 0.05 

Cresol m & p 0.05 

Hexachlorobenzene 0.05 

Pentachlorophenol 0.25 

Pyridine 1.00 

2,4,5-Trichlorophenol 0.05 

2,4,6-Trichlorophenol 0.05 
NOTE: All units 1n mg/1 
DL = Laboratory Detection Limit 
R = Laboratory Analytical Result 

I R* 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

I 



•• 

• Phase ill Soil Sample Laboratory Analytical Data and QA/QC 

• 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 102 LaRoche Avenue • Savlinnah, GA 31404 • (9~~~ nf~~52-0165 

J1\N 0 6 1994 
LOG NO: S3-46613 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) ENVIRONMENTAL AFFAIHS 
P.O. Box 5477, I-ss and Sigsbee ~a. 
Spartanburg, SC 29304 

REPORT OF RESULTS 

_ Received: 20 NOV 93 

Project: Wilmington 
Sampled By: Client 

Page 1 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

46613-1· SS-10A (# 11504) 11-19-93 

PARAMETER 

Semivolatile Organics (8270) 
bis(2-Chloroethyl)ether, mg/kg dw 
Naphthalene, mg/kg dw 

•

Acenaphthene, mg/kg dw 
Phenanthrene, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 
Chrysene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b)fluoranthene, mg/kg dw 
Benzo(k)fluoranthene, mg/kg dw 
Benzo(a)pyrene, mg/kg dw 
Indeno(1,2,3-cd)pyrene, mg/kg dw 
Dibenz(a,h)anthracene, mg/kg dw 
2-Chlorophenol, mg/kg dw 
Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
2,4,6-Trichlorophenol, mg/kg dw 
4-Chloro-3-methylphenol, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
2,4,5-Trichlorophenol, mg/kg dw 
Carbazole, mg/kg dw 
Tetrachlorophenols, mg/kg dw 

46613-1 

ND 
ND 

3.3 
ND 
ND 
15 

9.0 
7.3 
6.0 
2.1 
2.6 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

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

• 
Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savli'nnah, GA 31404 • (912~54-7858 • Fax (912) 352-0165 

. D I?/?~ fi\\l} ~ Gm~ 
~~~ t:l ~Ji; 

Received: 20 NOV 93 

LOG NO: S3-46613 

• 

• 

Ms. Sandra Watson JAN 0 6 1994 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee ~~ . 
Spartanburg, sc 29304 tiWIRONMEN IAL h11 '''".:' 

REPORT OF RESULTS 

Project: Wilmington 
Sampled By: Client 

Page 2 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

46613-1 SS-10A (# 11504) 11-19-93 

PARAMETER 

Volatiles by GC/MS 
Chloromethane, mg/kg dw 
Bromomethane, mg/kg dw 
Vinyl Chloride, mg/kg dw 
Chloroethane, mg/kg dw 
Methylene Chloride (Dichloromethane), 
1,1-Dichloroethene, mg/kg dw 
1,1-Dichloroethane, mg/kg dw 
Trans-1,2-Dichloroethylene, mg/kg dw 
1,2-Dichloroethane, mg/kg dw 
1,1,1-Trichloroethane, mg/kg dw 
Carbon Tetrachloride, mg/kg dw 
Bromodichloromethane, mg/kg dw 
1,1,2,2-Tetrachloroethane, mg/kg dw 
1,2-Dichloropropane, mg/kg dw 
Trichloroethene, mg/kg dw 
Dibromochlorornethane, mg/kg dw 
1,1,2-Trichloroethane, mg/kg dw 
Benzene, mg/kg dw 
Cis-1,3-Dichloropropene, mg/kg dw 
2-Chloroethylvinyl Ether, mg/kg dw 
Toluene, mg/kg dw 
Chlorobenzene, rng/kg dw 
Ethylbenzene, mg/kg dw 

mg/kg dw 

46613-1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102laRoche Avenue • Savlinnah, GA 31404 "ffi)lf~~r.fFt?fr~2J 352-0165 
LOG NO: S3-46613 . ~~~~u~~@ 

JAN O 0 1994 Received: 20 NOV 93 
Ms. Sandra Watson 
Southern Wood Piedmont (WI) 

P.O. Box 5477, I-85 and Sigst_Tl\flft~NMENTAL AFrAII<~ 
Spartanburg, SC 29304 

REPORT OF RESULTS 

Project: Wilmington 
Sampled By: Client 

Page 3 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

46613-1 SS-10A (# 11504) 11-19-93 

PARAMETER 

a-Xylene, mg/kg dw 
m&p-Xylene, mg/kg dw 
1,2-Dibromoethane (EDB) , mg/kg dw 
Methyl-Tert-Butyl-Ether (MTBE), mg/kg dw 

•

Fluorotrichloromethane, mg/kg dw 
Dichlorodifluoromethane, mg/kg dw 

Arsenic (7060), mg/kg dw 

• 

Chromium (6010), mg/kg dw 
Copper (6010), mg/kg dw 
Percent Solids, % 

46613-1 

ND 
ND 
ND 
ND 
ND 
ND 
13 
38 
34 
24 

Laboratory-locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



I I 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102laRoche Avenue • Sa~nnah, GA 31404 ·~.W~r7-S~~ml1 ) 352..()165 
· ~~ ~-• ._~ L1 \J h:' \ I 

~ -- ~ ~ LOG NO: S3-46613 

JAN 0 6 1994 Received: 20 NOV 93 
Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsl[e{+VtRONMENTAL A1:rA\"~ 
Spartanburg, sc 29304 

REPORT OF RESULTS 

Project: Wilmington 
Sampled By: Client 

Page 4 

LOG NO SAMPLE DESCRIPTION, SOLID OR SEMISOLID SAMPLES DATE SAMPLED· 

46613-2 Rolloff (# 11483) 11-19-93 

PARAMETER 

Arsenic (TCLP), mg/1 
Chromium (TCLP), mg/1 
Lead (TCLP), mg/1 
Mercury (TCLP- 7470), mg/1 

46613-2 

•

Benzene (TCLP), mg/1 
Methyl ethyl ketone (TCLP), mg/1 
Cresol (ortho) (TCLP), mg/1 
Cresol m & p (TCLP), mg/1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

• 

Hexachlorobenzene (TCLP), mg/1 
Pentachlorophenol (TCLP), mg/1 
Pyridine (TCLP), mg/1 
2,4,5-Trichlorophenol (TCLP), mg/1 
2,4,6-Trichlorophenol (TCLP), mg/1 

Laboratory-locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL . 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

.· 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (~fP.'~:fflP~~~~1r/ 352-0165 

. ~[!,~~lltf ~l!j LOG NO: S3-46613 

Ms. Sandra Watson 
JAN 0 B 1994 Received: 20 NOV 93 

Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsb~t(WIWNfvlEtfi"AL IW• n\1\~ 
Spartanburg, SC 29304 · 

REPORT OF RESULTS 

Project: Wilmington 
Sampled By: Client 

Page 5 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID DATE SAMPLED 

46613-3 Rolloff (# 11483) Matrix Spike % Rec. 11-19-93 

PARAMETER 

Arsenic (TCLP) 
Chromium (TCLP) 
Lead (TCLP) 
Mercury (TCLP - 7470) 

~enzene (TCLP) 
~~ethyl ethyl ketone (TCLP) 

Cresol (ortho) (TCLP) 

• 

Cresol m & p (TCLP) 
Hexachlorobenzene (TCLP) 
Pentachlorophenol (TCLP) 
Pyridine (TCLP) 
2,4,5-Trichlorophenol (TCLP) 
2,4,6-Trichlorophenol (TCLP) 

46613-3 

----------
99 % 
83 % 
88 % 
89 % 
88 % 
60 % 
94 % 

79 % 
56 % 
11 % 

66 % 

----------

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 
102 LaRoche Avenue • Savannah, GA 31404 ·~~~~~~;F.r~:l~;~j> 352-0165 

LOG NO: S3-46613 . ~~~~~l!d ~t~ 
JAN 0 6 1994 Received: 20 NOV 93 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477 I I-as and Sigs~vmoNMENTAL ArrAil\::; 
Spartanburg, sc 29304 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

46613-4 Method Blank Extraction Fluid 

PARAMETER 

Arsenic (TCLP), mg/1 
Chromium (TCLP), mg/1 
Lead (TCLP), mg/1 
Mercury (TCLP- 7470), mg/1. 

•

enzene (TCLP), mg/1 
ethyl ethyl ketone (TCLP), mg/1 

Cresol (ortho) (TCLP), mg/1 
Cresol m & p (TCLP), mg/1 
Hexachlorobenzene (TCLP), mg/1 
Pentachlorophenol (TCLP), mg/1 
Pyridine (TCLP), mg/1 
2,4,5-Trichlorophenol (TCLP), mg/1 
2,4,6-Trichlorophenol (TCLP), mg/1 

• 

46613-4 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Project: Wilmington 
Sampled By: Client 

Page 6 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 
5t02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-785~ • Fm:c

1
.(912) 352-0165 r;'\f?. ~ p q .n 'r·• .. 1 

. ~~~!?~~tf ~~ 
Ms. Sandra Watson JAN 0 6 1994 
Southern Wood Piedmont (WI) 

P.O. Box 5477, I·85 and Sigs~~VI~BNMENTAL Aft-All\~ 
Spartanburg, SC 29304 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

Detection Limits 46613·5 
46613-6 
46613-7 
46613-8 
46613-9 

Accuracy (mean % recovery) 
Precision (% RPD) 
Analyst Initials 
EPA Method Numbers 

PARAMETER 

•

Semivolatile Organics (8270) 
bis(2-Chloroethyl)ether, mg/kg dw 

. Naphthalene, mg/kg dw 
Acenaphthene, mg/kg dw 
Phenanthrene, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 
Chrysene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b)fluoranthene, mg/kg dw 
Benzo(k)fluoranthene, mg/kg dw 
Benzo(a)pyrene, mg/kg dw 
Indeno(l,2,3-cd)pyrene, mg/kg dw 
Dibenz(a,h)anthracene, mg/kg dw 
2-Chlorophenol, rng/kg dw 
Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
2,4,6-Trichlorophenol, mg/kg dw 
4-Chloro-3-methylphenol, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
2,4,5-Trichlorophenol, mg/kg dw 
Tetrachlorophenols, mg/kg dw 
Carbazole, mg/kg dw 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
1.7 
1.7 
1.7 
1.7 

0.33 

76 \-
70 % 

92 % 

96 % 

46613-7 

3.9 % 
5.7 % 

4.3 % 

5.1 % 

LOG NO: S3-46613 

Received: 20 NOV 93 

Project: Wilmington 
Sampled By: Client 

Page 7 

46613-8 46613-9 

BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 

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

• 
Laboratory Jocaflons In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savallnah, GA 31404 • (9BJ.f.r~ Mil'~ ft\?~152-0165 
~~;~ttucr ~ltj LOG NO: S3-46613 

Ms. Sandra Watson 
JAN O S l994 Received: 20 NOV 93 

Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and SigsbeeEN~IRONMENTAL A1-rAi1\~ 
Spartanburg, SC 29304 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

46613-5 Detection Limits 
46613-6 Accuracy (mean % recovery) 
46613-7 Precision (% RPD) 
46613-8 Analyst Initials 
46613-9 EPA Method Numbers 

PARAMETER 46613-5 46613-6 46613-7 
' 

•~olatiles by GC/MS 
Chloromethane, mg/kg dw 
Bromomethane, mg/kg dw 

0.010 
0.010 
0.010 
0.010 

• 

Vinyl Chloride, mg/kg dw 
Chloroethane, mg/kg dw 
Methylene Chloride 

(Dichloromethane), mg/kg dw 
1,1-Dichloroethene, mg/kg dw 
1,1-Dichloroethane, mg/kg dw 
Trans-1,2-Dichloroethylene, 

mg/kg dw 
1,2-Dichloroethane, mg/kg dw 
1,1,1-Trichloroethane, mg/kg dw 
Carbon Tetrachloride, mg/kg dw 
Bromodichloromethane, mg/kg dw 
1,1,2,2-Tetrachloroethane, 

mg/kg dw 
1,2-Dichloropropane, mg/kg dw 
Trichloroethene, mg/kg dw 
Dibromochloromethane, mg/kg dw 

0.0050 

0.0050 
0.0050 
0.0050 

0.0050 
0.0050 
0.0050 
0.0050 
0.0050 

0.0050 
0.0050 
0.0050 

132 % 0.76 %-

134 % 1.5% 

Project: Wilmington 
Sampled By: Client 

Page ·a 

----------------------
46613-B 46613-9 

---------- ----------
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 

TCS 8240 
TCS 8240 
TCS 8240 

TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 

TCS 8240 
TCS 8240 
TCS 8240 

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

Laboratory· locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savgimah, GA 3140~ • (912) 354-7858 • F~x <7.!?~_?52-0165 

~d?~ W n . ..r1 ~r ~~ 40 
.) • 0 !.1 u J J~ 

~LP . ': 
Ms. Sandra Watson JAN 0 6 1994 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
spartanburg, sc 29304 ENVIRONMENTAL 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

46613-5 Detection Limits 
46613-6 Accuracy (mean % recovery) 
46613-7 Precision (% RPD) 
46613-8 Analyst Initials 
46613-9 EPA Method Numbers 

PARAMETER 46613-5 46613-6 46613-7 

• 

1,1,2-Trichloroethane, mg/kg 
Benzene, mg/kg dw 
Cis-1,3-Dichloropropene, 

dw 0.0050 
0.0050 
0.0050 

125 % 0.76 % 

• 

mg/kg dw 
2-Chloroethylvinyl Ether, 
mg/kg dw 

Toluene, mg/kg dw 
Ch1orobenzene, mg/kg dw 

'Ethylbenzene, mg/kg dw 
m&p-Xylene, mg/kg dw 
a-Xylene, mg/kg dw 
Methyl-Tert-Butyl-Ether 

(MTBE), mg/kg dw 
Fluorotrichloromethane, mg/kg 
1,2-Dibromoethane (EDB) 
mg/kg dw 

Dichlorodifluoromethane, 
mg/kg dw 

Arsenic (7060), mg/kg dw 
Chromium (6010), mg/kg dw 
Copper (6010), mg/kg dw 
Arsenic (TCLP), mg/1 

0.050 

0.0050 
0.0050 
0.0050 
0.0050 
0.0050 

0.050 

dw 0.0050 
0.0050 

0.0050 

1.0 
1.0 
2.5 

• 0.20 

----------

132 % 
134 % 

126 % 
100 % 
102 % 

94 % 

----------

0.76 % 
0.75 % 

4.0 % 
1.0 % 

0.98 % 
3.2 % 

----------

LOG NO: S3-46613 

Received: 20 NOV 93 

Project: Wilmington 
Sampled By: Client 

Page 9 

----------------------
46613-8 46613-9 

---------- ----------
TCS 8240 
TCS 8240 
TCS 8240 

TCS 8240 

TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 

TCS 8240 
TCS 8240 

TCS 8240 

LR 7060 
SD 6010 
SD 6010 
DM 6010 

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

Laboratory-locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 102 LaRoche Avenue • Savannah, GA 31404 ·L~lfP1(&~-r.~a. .e,.li<\f(91g) 352-0165 

. · ~~!;tUtu ~!ill LOG NO: S3-46613 

Ms. Sandra Watson 
JAN 0 6 1994 

Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsb~~\JUWNMENTAL AftAii<~ 
Spartanburg, SC 29304 

REPORT OF RESULTS 

LOG NO SAMPLE DESC~IPTION , QC REPORT FOR SOLID/SEMISOLID 

46613-5 Detection Limits 
46613-6 Accuracy (mean % recovery) 
46613-7 Precision (% RPD) 
46613-B Analyst Initials 
46613-9 EPA Method Numbers 

PARAMETER 46613-5 

•

hromium (TCLP) , mg/1 
ead (TCLP), mg/1 

Mercury (TCLP- 7470), mg/1 
Benzene (TCLP), mg/1 

0.050 
0.20 

0.020 
0.020 
0.050 
0.050 
0.050 
0.050 
0.25 

Methyl ethyl ketone (TCLP), mg/1 
Cresol (ortho) (TCLP), mg/1 
Cresol m & p (TCLP), mg/1 
Hexachlorobenzene (TCLP), mg/1 
Pentachlorophenol (TCLP), mg/1 
Pyridine (TCLP), mg/1 
2,4,5-Trichlorophenol (TCLP), 
2,4,6-Trichlorophenol (TCLP), 

1.0 
mg/1 0.050 
mg/1 0.050 

• 

46613-6 46613-7 

---------- ----------
94 % 5.3 % 
97 % 4.1 % 

112 % 11 % 

118 % 1.7 % 

70 % 7.1 % 

Received: 20 NOV 93 

Project: Wilmington 
Sampled By: Client 

Page 10 

----------------------
46613-8 46613-9 

---------- ----------
DM 6010 
DM 6010 
BB 7470 
KA 8240 

KA 8240 
RB 8270 
RB 8270 
RB 8270 
RB 8270 
RB 8270 
RB 8270 
RB 8270 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LOG NO 

46613-10 
46613-11 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) ENVIRONMENT 1\l 
P.O. Box 5477, I-85 and Sigsbee Ro. 
Spartanburg, SC 29304 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

Date Extracted 
Date Analyzed 

LOG NO: S3-46613 

Received: 20 NOV 93 

Project: Wilmington 
Sampled By: Client 

Page 11 

PARAMETER 46613-10 46613-11 

Semivolatile Organics (8270) 
bis(2-Chloroethyl)ether 
Naphthalene 

• 

Acenaphthene 
Phenanthrene 
Anthracene 
Fluoranthene 

• 

Chrysene 
Benzo(a)Anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
2-Chlorophenol 
Phenol 
2,4-Dimethylphenol 
2,4,6-Trichlorophenol 
4-Chloro-3-methylphenol 
2,4-Dinitrophenol 
Pentachlorophenol 
2,4,5-Trichlorophenol 
Carbazole 
Tetrachlorophenols 

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

11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 

"11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 

----------

11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 
11.29.93 

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

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

102 LaRoche Avenue • GA 31404 • (912) 354-7858 • Fax (912) 352.Q165 

LOG NO 

46613-10 
46613-11 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 

WJ~~~UWI§:\1'1 
~~~ ~ 

JAN 0 6 1994 

P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 ENViRONMENTAl 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

Date Extracted 
Date .Analyzed 

LOG NO: S3-46613 

Received: 20 NOV 93 

Project: Wilmington 
Sampled By: Client 

Page 12 

PARAMETER 46613-10 46613-11 

Volatiles by GC/MS 
Chloromethane 
Bromomethane 

• 

Vinyl Chloride 
Chloroethane 
Methylene Chloride (Dichloromethane) 
1,1-Dichloroethene 
1,1-Dichloroethane 
Trans-1,2-Dichloroethylene 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 

• 

Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethylvinyl Ether 
Toluene 
Chlorobenzene 

12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 

Laboratory•locatlons In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savannah, GA 3140~ • (912) 354·7858 • Fax (912) ~2-0165 

· . ~~~~rrwrn:~ 

LOG NO 

46613-10 
46613-11 

Ms. Sandra Watson JAN 0 6 1994 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. . 
spartanburg, sc 29304 ENVIRONMEN1AL AFfAI•\:, 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

Date Extracted 
Date Analyzed 

LOG NO: S3-46613 

Received: 20 NOV 93 

Project: Wilmington 
Sampled By: Client 

Page 13 

PARAMETER 46613-10 46613-11 

Ethylbenzene 
m&p-Xylene 
a-Xylene 

• 

1,2-Dibromoethane (EDB) 
Methyl-Tert-Butyl-Ether 
Dichlorodifluoromethane 
Fluorotrichloromethane 

(MTBE) 

• 

Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Arsenic (TCLP) 
Chromium (TCLP) 
Lead (TCLP) 
Mercury (TCLP - 7470) 
Benzene (TCLP) 
Methyl ethyl ketone (TCLP) 
Cresol (ortho) (TCLP) 
Cresol m & p (TCLP) 
Hexachlorobenzene (TCLP) 
Pentachlorophenol (TCLP) 
Pyridine (TCLP) 
2,4,5-Trichlorophenol (TCLP) 
2,4,6-Trichlorophenol (TCLP) 

12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 

12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.04.93 
12.05.93 
12.05.93 
12.01.93 
12.01.93 
12.01.93 
11.30.93 
12.12.93 
12.12.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 
12.02.93 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savannah, GA 314~ • (912) 354-7858 • Fax (912) 352-0165 

• 

• 

Ms. Sandra Watson 

~~@~UW@:W 
Southern Wood Piedmont (WI) JAN 0 6 1994 
P.O. Box 5477, I-BS and Sigsbee Rd. 

spartanburg, sc 2 93°4 ENVIRONMENTAl AhAII~~ 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

46613-12 Report Completion Date 

PARAMETER 

Date Reported 

Methods: EPA SW-846 
ND = Not Detected 

8--w-~ 
J. W. Andrews, Ph. D . 

46613-12 

12.30.93 

Final Page Of Report 

LOG NO: S3-46613 

Received: 20 NOV 93 

Project: Wilmington 
Sampled By: Client 

Page 14 
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S L .NNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

~AL YSIS REQUEST AND CHAIN OF CUSTODY RECORD 

D. NUMBER 

UENT NAME 

05181 

MATRIX I 
TYPE 

• .k'f 5102 LaRoche Avenue, Savannah, GA 31404 'o 2846 Industrial Plaza Drive, Tallahassee, Fl32301 
D 414 Southwest 12th Avenue, Deerfield Beach, Fl33442 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, Fl33634 

REQUIRED ANALYSES 

JTELEPHONEJFAX NO. _..J_ 
"""\" 'i'o~-C\S7-(9"Z..? 0 ;s 

hl'c Grov..O. _4A£..,. LYol. _q\~-? .. ~'lfd~ ;s I! ~ ~ v 
LIENT ADDRESS ~ CITY, STATE:, ZIP CODE ~ ~~ ~ ~ ~ r ~ /_ ... q:_ .. 

,..,, f :<\~~~ \../ "'') 
44S"' P\stttt'A&u.r~:o~\... K..C. ~ .. ~.Stt..qo72 ~~ ~ # # ... U \ q,. tl 

Phone: (912) 7858 
Phone: (904) 87 ~994 
Phone: (305) 421 400 
Phone: (205) 66~ 633 
Phone: (813) 885- 427 

I PI f>E t 

• 
(912) 352.()165 
(904) 87S.9504 

Fax (305) 421·2584 
Fax (205) 66~696 
Fax (813) 885-7049 

OF \ 

~ 

'~ STANDARD TAT 

D EXPEDITED TAT • 
A.MPLER(S)N;~(~ ~~ -L ~~ENT~JECiMANAGER 1..1! ~~ ~~ 0 0 ,;;J \,)VJd?.. 
)IL..~Al(u.r.~ ~""\U.. l~_I 0~ \(t ,..-\"'2 ~~~ 0 ~ ~'1'..) ").LV REPORTDUEDATE 

-g/AMPLING SA~PLE IDENTIFI~ATION ~~ ~ /1---' ~'----·~~~~ ~"='= =-:::-:::-=-----~=-==-----~ ----
DATE TIME NUMBER OF CONTAINERS SUBMITTED ...;'J-/ *SUBJECT TO RUSH FEES 

l-11-<\~ to'so 5~-\0A 1 . 

·--!'---" 

"~ \ t.LP ~ \ \<....) te<th'- C....ts\ 
A(I-;~\L 

DATE TIME 

~CEIVEU BY. (SifiNATlt~) \ J._.. ~f{ATI! I' TIME ~ LINOUISHED BY: (SirrN.J-fURE)J DATE TIME RECEIVED BY: (SIGNATURE) 

1 j!{Q htM \\ ~'t\,...u '''~·~" 7'·-~ Ll!r\Q 1w R, r l.G:JD '~~\g] \t'.)& 
DATE TIME =-

..... ··· .... , ... 



I"IOV 1e '93 

~Arsenic 
'\Copper 

SEMI-VOLATILES. 

~· 

.. 

.Acenaphthene 
DcllZ!J(a)anthracenc 
lknu:>(b)fluoraalhene 
l3fs(2-ehloroethyl)el.htr . 
4-chloro-3-methylphenol. 
Chryi!Cne . ~ ,. 
2,4-dimc.thylphenoJ. ~ ;:. 
fluoranthcne · 
Naphthalene 
~=thrcne 
Te~orophenoD 

• . 2;4,6-lricblorophenol 

Denzenc 
Bromomethane · 
Chlorobenzene 
2~hloroethylvlnylether · 
Chloromethan~ 
Dibromochloromcthane 
Dlcblorodifluorometh:me 
1 ,2-dichloroethine 
Dichloronrethane 
Ethyl benzene: 
MIP-Xylene 
0-Xylcnc 
Toluene 
1, l,l·trichloroethane 
TrichloroeUtcne 

,. , 
.. · . •:.• 

I 

. : ~ . 

.. . . . . . . 

Anthra~ne 
Den:ro(a)pyrene 
nenzo(k)fluora.qthenc 
~ 
~no I 
Dibenxo(a,h)antlu:acene 

. 2,4-dlnJtropbenol 
Indeno(1,2,3·cd)pyrene 
Pentachlorophenol 
llbenol 
2,4,5-hichJorophenol 

Bromodichloromethanc 

. . 

. . 

. .. . .. 
' . i . 

.. 

r .... • : . . 

· . 

... 

.. . ... 

. . . 
. . . 

Carbon Telrachlorldc . • · . . . .. 
Chloroethanc ! . · · .. 

MT(3G • l : • 
ci&-1,3-dlchloropropeno : :' . 
1,2-dibromomethane (Edb) ! . 
l,l·dlchloroel.hane , . 
1,1-dichloroetllcne I 
l,2~1chloropropanc : · · :: : 
Fluorotrlchlorometbanc :. ·· 
Methyl·T-l3utyl Ether (Mtbe) . · . ·· · 
1,1,2,2·tcttachloroethane . · .. · • 
'ftans-1 ,2-dichlorocthene j . ·. · 
1,1,2-trichloroe!banc . l·. 
Vinyl Chloride ! : · · · 

I 

1· ... 
:. . . .. 
: : ... 
j. p:. ·• -
,, . .. . . . 
: .. :: .. . . · .. 

~ 
:. . 
I . ··: 

I ... . . 



• 

• Wilmington Site-Specific Groundwater Constituent List 

• 



• 

• 

• 

SITE-SPECIFIC GROUNDWATER SAMPLE LIST 
SOUfHERN WOOD PIEDMONf FACILITY 

WILMINGTON, NORTH CAROLINA 

Arsenic 
Copper 

METALS 

SEMI-VOLATILES 

Acenaphthene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Bis(2-chloroethyl)ether 
4-chloro-3-methylphenol 
Chrysene 
2,4-dimethylphenol 
Fluoranthene 
Naphthalene 
Phenanthrene 
Tetrachlorophenol 
2,4,6-trichlorophenol 

Benzene 
Bromomethane 
Chlorobenzene 
2-chloroethylvinylether 
Cis-1 ,3-dichloropropene 

VOLATILES 

1 ,2-dibromomethane (Edb) 
1, 1-dichloroethane 
1, 1-dichloroethene 
1, 2-dichloropropane 
Fluorotrichloromethane 
Methy1-T-Butyl Ether (Mtbe) 
1, 1 ,2,2-tetrachloroethane 
Trans-1 ,2-dichloroethene 
1, 1 ,2-trichloroethane 
Vinyl Chloride 

Chromium 

Anthracene 
Benzo(a)pyrene 
Benzo(k)fluoranthene 
Carbazole 
2-chlorophenol 
Dibenzo( a, h )anthracene 
2,4-dinitrophenol 
lndeno( 1 ,2,3-cd)pyrene 
Pentachlorophenol 
Phenol 
2,4,5-trichlorophenol 

Bromodichloromethane 
Carbon Tetrachloride 
Chloroethane 
Chloromethane 
Dibromochloromethane 
Dichlorodifluoromethane 
1 ,2-dichloroethane 
Dichloromethane 
Ethyl benzene 
M/P-Xylene 
0-Xylene 
Toluene 
1, 1, }-trichloroethane 
Trichloroethene 



I -.1 

• 

• Groundwater Sample Collection. Summary Sheets 

• 



A/~ = ·= 
· .;.~ViroGroup 

Air • Water • Soi I 
TECHNOLOGY 

SITE NAME/CITY/COUNTY: SWP - Wilmington 

ETE Division 
PO Box 1867 

• 
1445 Pisgah Church Rd. 
Lexington, SC 29072 
(803) 957-6270 

SAMPLED BY: ...:...K:=.un~tz::....=.&.::::Le::=a:.~:.Ph:..:::a::..:rt'-------- WEATHER: Overcast 50 to 75 

AQUEOUS SAMPLE 
COLLECTION 
SUJ\IMARY SHEET 

• 
• 

PROJECTNUMBER: _1~2~-~53~0~15~·=00~-------------------

SAMPLE TYPE: -'G=..:.r.::.;ou:..:.n:.::d.:..:.w=..:at:::.:er ________ _ 

SAMPLING METHOD: ....:Ba=ile:..:r _____________ -:--~=-=-=~ SPLITS/SPIKES/DUPLICATES: 
6/40ML/GW/TFE; 1/250ML/P 

SAMPLING CONTAINERS: (NUMBER/SIZE/TYPE) 2/L/A: 2/250mi/P: 4/1L/AGW/TFE REASON FOR SAMPLING: Phase Ill Assessment 
SV, voc. Cu, As, Cr 

PARAMETERS REQUESTED: TPH Diesel, TPH Gas LAB Performing Analysis: Say?nna_!J__!,,_a~---·-- _ RESPIRATORY PROTECTION: None 

(TOC) (TOC) (GAL) 
SAMPLE WELL WATER PURGE SAMPLE VOLUME {C) PPM 
NUMBER DATE TIME DEPTH LEVEL METHOD APPEARANCE PURGED TEMP. COND. nH REMARKS 

MW-6 11-17-93 14:20 21.74 2.87 Bailer S.T. Brown 3.07 20 420 6.2 0.2 pptd Salinity 

3.07 20 750 6.2 

II 3.07 20 740 6.2 

MW-7 11-17-93 15:10 21.88 4.30 II S.T. Brown 2.86 19 690 6.0 3.8 pptd Salinity 

2.86 20 >2000 6.1 

2.86 20 >2000 6.1 

MW-8 11-17-93 15:40 21.98 4.70 II S.T. Brown 2.76 19 370 6.0 0.01 pptd Salinity 
j 2.76 20 420 6.0 

I .. 

I 2.76 21 460 5.9 

II MW-BA 111-17-93 
15:20 33.18 4.52 II Clear 4.59 19 310 7.2 o pptd Salinity 

4.59 19 340 6.7 

4.59 21 330 6.4 



• • • 
(TO C) (TO C) (GAL) 

SAMPLE WELL WATER PURGE SAMPLE VOLUME (C) PPM 
NUMBER DATE TIME DEPTH LEVEL METHOD APPEARANCE PURGED TEMP. COND. oH REMARKS 

MW-9 11-17-93 15.50 21.71 4.22 Bailer Clear 2.80 19 380 6.1 0.1 pptd Salinity 

2.80 19 380 6.0 

2.80 20 410 6.1 

MW-10 11-17-93 16:00 14.39 5.05 
... 

Clear 1.49 18 310 7.0 0.1 pptd Salinity 

1.49 18 330 7.1 

1.49 19 340 6.6 

MW-11 11-16-93 13.71 5.66 No Sample Collected 

0.01' Heavy Product 

MW-11A 11-18-93 15:15 36.47 4.39 Bailer S.T. Brown 5.13 19 190 7.1 Slight Odor 

5.13 19 230 6.9 o pptd Salinity 

5.13 19 220 7.2 

MW-11B 11-18-93 8:45 44.32 4.23 " S.T. Brown 6.41 21 220 9.3 o pptd Salinity 

6.41 21 220 10.2 

6.41 20 200 9.6 

MW-12 11-18-93 15:40 13.91 5.60 • S.T. Brown 1.33 21 60 7.5 Trace Heavy Product 

1.33 20 60 7.2 o pptd Salinity 
1.33 20 80 7.1 Trace Ught Sheen 

Moderate Odor 

MW-13 11-18-93 16:00 14.20 4.97 II T. Black 1.47 20 590 7.0 Strong Diesel Odor 

Slioht Creosote Odor 

1.47 19 680 6.7 Trace Ught Sheen 

1.47 19 780 6.6 0.5 pptd Salinity 



• • • 
(TOC) (TOC) (GAL) 

SAMPLE WELL WATER PURGE SAMPLE VOLUME (C) PPM 
NUMBER DATE TIME DEPTH LEVEL METHOD APPEARANCE PURGED TEMP. COND. DH REMARKS 

MW-14 11-16-93 17.88 4.75 No Sample Collected 

0.41' Heavy Product 

MW-14A 11-18-93 15:25 33.44 3.26 Bailer S.T. Brown 4.83 22 200 6.7 Moderate Odor 

4.83 20 230 6.5 o pptd Salinity 

4.83 20 220 6.5 

MW-15 11-18-93 14:20 14.02 4.73 • Clear 1.49 21 510 6.9 Slight Diesel Odor 

1.49 20 560 6.5 0.2 pptd Salinity 

1.49 20 570 6.5 

MW-16 11-18-93 16:20 14.32 5.64 • S.T. Brown 1.39 20 420 6.9 Moderate Diesel Odor 

1.39 20 360 6.9 Trace Ught Sheen 

1.39 20 300 6.8 0.2 pptd Salinity 

MW-17 11-18-93 16:10 14.64 5.53 • S.T. Brown 1.46 20 380 6.9 Moderate Diesel Odor 

1.46 20 370 6.5 Trace Ught Sheen 

1.46 19 270 6.7 0.2 pptd Salinity 

MW-18 11-17-93 14:50 13.62 4.80 • V.T. Rust 1.41 20 >2000 7.0 4.0 pptd Salinity 

1.41 20 >2000 6.9 

1.41 20 >2000 6.8 

MW-19 11-18-93 14:50 15.24 3.24 • Clear 1.92 20 680 6.4 Slight Odor 

1.92 20 750 6.6 0.1 pptd Salinity 

1.92 20 860 6.6 

MW-19A 11-18-93 9:10 33.61 3.28 • Clear 4.85 19 290 7.0 Sulphur Odor 

4.85 19 320 6.9 

4.85 19 290 6.9 



• • • 
(TO C) (TO C) (GAL) 

SAMPLE WELL WATER PURGE SAMPLE VOLUME (C) PPM 
NUMBER DATE TIME DEPTH LEVEL METHOD APPEARANCE PURGED TEMP. COND. a:tH REMARKS 

MW-20 11-18-93 8:30 14.66 3.44 Bailer S.T. Brown 1.80 20 1220 6.4 Very Slight Odor 

1.80 21 1040 6.2 0.9 pptd Salinity 

1.80 21 1040 6.2 

MW-20A 11-17-93 16:15 33.11 3.15 • Clear 4.79 19 290 6.9 o pptd Salinity 

4.79 18 290 7.1 

4.79 18 260 7.1 

MW-21 11-17-93 16:30 9.92 3.82 • S.T. Brown 0.98 18 430 6.5 0.2 pptd Salinity 

0.98 18 430 6.3 

0.98 18 410 6.3 

MW-22 11-16-93 13.76 3.75 0.23' Heavy Product 

No Sample Collected 

MW-22A 11-18-93 14:05 34.11 3.37 Bailer Clear 4.92 20 230 6.3 o pptd Salinity 

4.92 19 270 6.4 

4.92 19 240 6.4 

MW-23 11-17-93 16:40 11.84 2.86 • S.T. Brown 1.44 19 1350 6.2 1 pptd Salinity 

1.44 19 1240 6.3 

1.44 19 1160 6.4 

MW-24 11-18-93 15:05 15.61 3.71 . T. Brown 1.90 19 1200 6.0 Slight Odor 

1.90 19 1150 6.1 0.8 pptd Salinity 

1.90 19 1140 6.2 

MW-24A 11-17-93 16:50 36.45 3.88 • Clear 5.21 18 320 6.8 Sulphur Odor 

5.21 18 320 6.9 0.1 pptd Salinity 

5.21 18 270 6.9 



• • • 
(TO C) (TO C) (GAL) 

SAMPLE WELL WATER PURGE SAMPLE VOLUME (C) PPM 
NUMBER DATE TIME DEPTI-i LEVEL MErnOD APPEARANCE PURGED TEMP. COND. DH REMARKS 

MW-25 11-18-93 8:15 14.91 2.17 Bailer T. Brown 2.04 20 700 6.2 0.7 pptd Salinity 

0.96 19 no 6.0 Dry3Gallons 

Slight Odor 

MW-26 11-16-93 20.54 4.14 5.24' Heavy Product 

No Sample Collected 

MW-27 11-18-93 14:25 7.31 2.41 Bailer S.T. Brown 0.78 20 400 6.4 V. Slight Diesel Odor 

0.78 19 410 6.4 0.1 pptd Salinity 

0.78 19 420 6.5 

MW-28 11-18-93 15:40 13.28 4.35 • S.T. Brown 1.43 18 1470 7.3 Slight Odor 

1.43 18 1960 6.9 
§~~c""\ 

TraceUght~ 

1.43 18 1890 6.9 1.5 pptd Salinity 

MW-28A 11-18-93 13:50 27.89 4.12 • Clear 3.80 19 190 7.5 o pptd Salinity 

3.80 18 280 9.1 

3.80 18 250 8.5 

MW-29 11-18-93 7:20 9.36 4.29 • S.T. Yellow 0.81 18 >2000 5.8 Sulphur Odor 

0.81 18 >2000 6.0 2.0 pptd Salinity 

0.81 18 >2000 6.0 ' 

MW-29A 11-18-93 7:40 40.97 3.41 • Clear 6.01 19 320 7.2 Slight Odor 

6.01 19 260 9.3 0.2 pptd Salinity 

6.01 19 300 8.3 

MW-30 11-18-93 8:00 11.21 4.44 • S.T. Brown 1.08 19 350 7.1 0.1 pptd Salinity 

1.08 19 650 6.6 

1.08 19 890 6.4 



I I 

• 

·-

• Phase TII Groundwater Salinity Summary Table 

• 



•• 

• 

• 

PHASE Ill GROUNDWATER SALINITY SUMMARY TABLE 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

WELL DATE SALINITY 
6 11-16-93 200 
7 11-16-93 3800 
8 11-16-93 100 

SA 11-16-93 0 
9 11-16-93 100 
10 11-16-93 100 
11 11-16-93 NA 

11A 11-16-93 0 
118 11-16-93 0 
12 11-16-93 0 
13 11-16-93 500 
14 11-16-93 NA 

14A 11-16-93 0 
15 11-16-93 200 
16 11-16-93 200 
17 11-16-93 200 
18 11-16-93 4000 
19 11-16-93 100 

19A 11-16-93 0 
20 11-16-93 900 

20A 11-16-93 0 
21 11-16-93 200 
22 11-16-93 . NA 

22A 11-16-93 200 
23 11-16-93 1000 
24 11-16-93 800 

24A 11-16-93 100 
25 11-16-93 700 
26 11-16-93 NA 
27 11-16-93 100 
28 11-16-93 1500 

28A 11-16-93 0 
29 11-16-93 2000 

29A 11-16-93 200 
30 11-16-93 100 

NA - Salinity not collected 
Salinity measurements are in parts per million (ppm) . 



• 
·.·: 

• Phase ill Groundwater Parameter Summary Table - Metals 

• 



• 

!METALS I DL* I 
Arsenic 0.01 

Arsenic (Dissolved) 0.01 

Chromium 0,01 

Chromium (Dissolved) 0.01 

Copper 0.025 
Copper (Dissolved) 0.025 

• 
PHASE Ill GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

METALS 

MW-6 I MW-7 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

I MW-8 I MW-8A I MW-9 I MW-10 I MW-11A I MW-118 I 
NO NO 0.049 . 0.05 NO NO 
NO NO NO NO NO ND 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 

MW-12 I MW-13 I 
0.029 0.049 

NO ND 
0.024 0.04 

NO NO 
0.043 0.058 

NO NO 

!METALS I DL* I MW-14A I MW-15 I MW-16 I MW-17 I MW-18 I MW-19 I MW-19A I MW-20 I MW-20A I MW-21 I 
Arsenic 0.01 NO 
Arsenic (Dissolved) 0.01 NO 
Chromium 0.01 NO 
Chromium (Dissolved) 0.01 NO 
Copper 0.025 NO 
Copper (Dissolved) 0.025 NO 

I METALS I DL* I MW-22A I 
Arsenic 0.01 

Arsenic (Dissolved) 0.01 

Chromium 0.01 

Chromium (Dissolved) 0.01 

Copper 0.025 

Copper_(Dissolvedl 0.025 

NOTE: DL = Laboratory Detection Umit 

All units In mg/1. 

NO 
NO 
NO 
NO 
NO 
NO 

0.088 NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

MW-23 I MW-24 

NO NO 
NO NO 
NO 0,01 

NO NO 
NO NO 
NO NO 

0.023 0.016 NO NO NO NO 0.019 
NO NO NO NO NO NO NO 

0.012 4.6 NO NO NO NO 0.016 

NO NO NO NO NO NO NO 
0.025 0.05 NO NO NO NO NO 

NO NO NO NO NO NO NO 

I MW-24A I MW-25 I MW-27 I MW-28 I MW-28A I MW-29 I MW-29A I 
NO NO 0.014 NO NO NO NO 
NO NO NO NO NO NO NO 
NO 0.011 NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO ND ND NO NO 
NO NO NO ND NO NO NO 

• 

MW-30 I 
NO 
NO 

0.024 

NO 
NO 
NO 



I 

•• 

• Phase ill Groundwater Parameter Summary Table- Semi-Volatiles 

• 



• • 
PHASE Ill GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

SEMI-VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

I SEMI-VOLATILES I OL* I MW-6 I MW-7 I MW-8 I MW-8A I MW-9 I MW-10 I MW-11A I MW-11B I MW-121 MW-131 

Acenaphthene 0.01 

Anthracene 0.01 

Benzo(a)Anthracene 0.01 

Benzo(a) Pyrene 0.01 

Benzo(b) Fluoranthene 0.01 

Benzo(k) Fluoranthene 0.01 

8is(2- Chloroethyl) Ether 0.01 

Carbazole 0.01 

4-Chloro-3-Methylphenol 0.01 

2- Chlorophenol 0.01 

Chrysene 0.01 

Dibenz(a,h)Anthracene 0.01 

2,4- Dimethylphenol 0.01 

2,4- Dinitrophenol 0.05 

Fluoranthene 0.01 

lndeno(1,2,3-Cd)Pyrene 0.01 

Napthalene 0.01 

Pentachlorophenol 0.05 

Phenanthrene 0.01 

Phenol 0.01 

Tetrachlorophenols 0.05 

2,4,5-Trichlorophenol 0.01 

2,4,6-Trlchlorophenol 0.01 

NOTE: DL = Laboratory Detection Limit 

All units In mg/1. 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO NO NO 0.076 0.081 0.77 0.8 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO 0.21 0.22 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO 0.31 0.3 

NO NO NO NO NO NO NO NO 

NO NO NO NO 0.31 NO 3.1 3.1 

NO NO NO NO NO NO NO NO 

NO NO NO NO 0.047 0.039 0.74 0.77 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

• 



• • 
PHASE Ill GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

SEMI-VOLATILES 

I SEMI-VOLATILES I OL* I MW-14A I 
Acenaphthene 0.01 

Anthracene 0.01 

Benzo(a)Anthracene 0.01 

Benzo(a) Pyrena 0.01 

Benzo(b) Fluoranthene 0.01 

Benzo(k) Fluoranthene 0.01 

Bls(2-Chloroethyl) Ether 0.01 

Carbazole 0.01 

4-Chloro-3-Methylphenol 0.01 

2-Chlorophenol 0.01 

Chrysene 0.01 

Oibenz(a,h)Anthracene 0.01 

2,4- Olmethylphenol 0.01 

2,4-0inltrophenol 0.05 

Fluoranthene 0.01 

lndeno(1 ,2,3-Cd) Pyrena 0.01 

Napthalene 0.01 

Pentachlorophenol 0.05 

Phenanthrene 0.01 

Phenol 0.01 

Tetrachlorophenols 0.05 

2,4,5-Trfchlorophenol 0.01 

2,4,6-Trlchlorophenol 0.01 

NOTE: OL.= Laboratory Detection Limit 

All units In mg/1. 

0.41 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

3.3 

NO 

NO 

NO 

NO 

NO 

NO 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

MW-15 I MW-16 I MW-17 I MW-18 I MW-19 

0.074 NO 0.016 NO 0.27 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO 0.01 NO NO 

NO NO NO NO NO 

0.055 NO NO NO 0.29 

NO NO NO NO NO 

0.015 NO 0.017 NO 0.077 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

I MW-19A I 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

• 
MW-20 I MW-20A I MW-21 I 

0.014 NP NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO· NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 



• • 
PHASE Ill GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

SEMI-VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

• 
I SEMI-VOLATILES I DL* I MW-22A I MW-231 MW-24 I MW-24A I MW-25 I MW-27 I MW-28 I MW-28A I MW-291 MW-29~ MW-30 I 
Acenaphthene 0.01 

Anthracene 0.01 

Benzo(a)Anthracene 0.01 

Benzo(a)Pyrene 0.01 

Benzo(b) Fluoranthene 0.01 

Benzo(k) Fluoranthene 0.01 

Bis(2- Chloroethyl) Ether 0.01 

Carbazole 0,01 

4-Chloro-3-Methylphenol 0.01 

2-Chlorophenol 0.01 

Chrysene 0.01 

Oibenz(a, h) Anthracene 0.01 

2,4-Dimethylphenol 0.01 

2,4- Dinitrophenol 0.05 

Fluoranthene 0.01 

lndeno(1 ,2,3-Cd)Pyrene 0.01 

Napthalene 0.01 

Pentachlorophenol 0.05 

Phenanthrene 0.01 

Phenol 0.01 

Tetrachlorophenols 0.05 

2,4,5-Trlchlorophenol 0.01 

2,4,6-Trlchlorophenol 0.01 

NOTE: OL = Laboratory Detection Umlt 

All units In mg/1. 

0.012 NO 0.29 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

0.018 NO 0.29 

NO NO NO 

NO NO 0.068 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO 0.043 NO 0.012 NO NO 0.54 0.04 

NO 0.025 NO NO NO NO NO 0.026 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO 0.019 0.013 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO 0.034 NO NO NO NO NO 0.016 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO 0.062 NO 0.021 NO NO NO 0.058 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

• 



• 

• Phase ill Groundwater Parameter Summary Table - Volatiles 

• 



• • 
PHASE Ill GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

• 
jVOLATILES I DL* I MW-6 I MW-7 I MW-8 I MW-8A I MW-9 I MW-10 I MW-11A I MW-118 I MW-121 MW-131 

Benzene 0,005 

Bromodichloroethane 0.005 

Bromomethane 0.01 

Carbon Tetrachloride 0.005 

Chlorobenzene 0.005 

Chloroethane 0.01 

2-Chloroethylvlnyl Ether 0.005 

Chloromethane 0.01 

Cis -.1,3- Dlchloropropene 0.005 

Dlbromochloromethane 0.005 

1,2-Dibromomethane 0.005 

Dlchlorodifluoromethane 0.005 

1 ,1 - Dlchloroethane 0.005 

1,2-Dlchforoethane 0.005 

1 , 1 - Oichforoethene 0.005 

Dlchloromethane 0.005 

1,2-Dichloropropane 0.005 

Ethyl Benzene 0.005 

Fluorotrlchloromethane 0.005 

M/P-Xyfene 0.005 

Methyl-T- Butyl Ether (Mtbe) 0.05 

o-Xytene 0.005 

1 ,1,2,2-Tetrachloroethane 0.005 

Toluene 0.005 

Trans -1.2- Olchloroethylene 0.005 

1 ,1,1-Trichloroethane 0.005 

1,1,2-Trichloroethane 0.005 

Trlchl oroethene 0.005 

Vlnvl Chloride 0.01 
NOTE: DL = Laboratory Detection Limit 

All units In mg/1 

NO NO 

NO NO 

NO NO 

NO NO 

NO ND 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO ND 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

ND NO 

NO NO 

NO NO NO NO NO NO NO 0.046 

NO NO NO NO NO NO NO NO 

NO NO NO NO ND NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO ND 

NO NO NO NO NO NO NO ND 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO ND NO NO ND NO NO 

NO NO NO NO NO NO NO NO 

NO NO ND NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO 0.026 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO 0.011 0.014 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO 0.0066 0,013 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO 0.0074 NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 



• • 
PHASE Ill GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

!voLATILES I OL* I MW-14A I MW-151 MW-16 I MW-17 I MW-18 I MW--19 

Benzene 0.005 

Bromodichloroethane 0.005 

Bromomethane 0.01 

Carbon Tetrachloride 0.005 

Chlorobenzene 0.005 

Chi oroethane 0.01 

2-Ctioroethylvlnyl Ether 0.005 

Chloromethane 0.01 

Cis -1,3- Olchloropropene 0.005 

Oibromochloromethane 0.005 

1,2-0ibromomethane 0.005 

Olchlorodifluoromethane 0.005 

1,1 -Oichloroethane 0.005 

1,2 -Oichloroethane 0.005 

1,1-0ichloroethene 0.005 

Dlchloromethane 0.005 

1,2-Dichloropropane 0.005 

Ethyl Benzene 0.005 

Fluorotrlchloromethane 0.005 

M/P-Xylene 0.005 

Methyl-T- Butyl Ether (Mtbe) 0.05 

o-Xylene 0.005 

1,1,2.2-Tetrachloroethane 0.005 

Toluene 0.005 

Trans-1.2- Olchloroethylene 0.005 

1,1,1-Trichloroethane 0.005 

1,1,2-Trichloroethane 0.005 

Trlchl oroethene 0.005 

Vinyl Chloride 0.01 
NOTE: OL = Laboratory Detection Limit 

All units In mg/1 

NO NO NO NO NO 0.0055 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

0.018 0.0051 NO NO NO 0.0058 

NO NO NO NO NO NO 

0.02 NO NO NO NO 0.0054 

NO NO NO NO NO NO 

0.0087 NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

I MW-19A I 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

• 
MW-20 I MW-20~ MW-21 I 

NO NO NO 

NO ·NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

.NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 



• • 
PHASE Ill GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 

VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

• 
I VOLATILES I OL" I MW-22A I MW-231 MW-24 I MW-24A I MW-25 I MW-27 I MW-28 I MW-28A I MW-291 MW-29~ MW-30 I 
Benzene 0.005 

Bromodichloroethane 0.005 

Bromo methane 0.01 

Carbon Tetrachloride 0.005 

Chlorobenzene 0.005 

Chloroethane 0.01 

2-Chloroethylvinyl Ether 0.005 

Chloromethane 0.01 

Cis -1,3- Oichloropropene 0.005 

Dibromochloromethane 0.005 

1,2-0ibromomethane 0.005 

Oichlorodiftuoromethane 0.005 

1,1-Olchloroethane 0.005 

1,2-Dichloroethane 0.005 

1,1-Dlchloroethene 0.005 

Dlchloromethane 0.005 

1,2-Dichloropropane 0.005 

Ethyl Benzene 0.005 

Fluorotrichloromethane 0.005 

M/P-Xylene 0.005 

Methyl-T-Butyl Ether (Mtbe) 0.05 

o-Xylene 0.005 

1,1,2,2-Tetrachloroethane 0.005 

Toluene 0.005 

Trans -1,2-Dlchloroethylene 0.005 

1,1,1 -Trichloroethane 0.005 

1,1,2-Trichloroethane 0.005 

Trichloroethene 0.005 

Vinyl Chloride 0.01 

NOTE: DL = Laboratory Detection Limit 

All unit!! in mg/1 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO 0.0089 

NO NO NO 

0.0061 NO NO 

NO NO NO 

0.006 NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

'No NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 
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• 

• Phase ill Groundwater Parameter Summary Table - Hydrocarbons 

• 



I . 

• 

• 

• 

PHASE Ill GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE 
HYDROCARBONS 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

I HYDROCARBONS I 
Hydrocarbons as Gasoline 

Hydrocarbons as Kerosene 

Hydrocarbons as Heavy Oils 

Hydrocarbons as Mineral Spirits 

Hydrocarbons as Varsol 

Hydrocarbons as Fuel Oil/Diesel 

NOTE: OL = Laboratory Detection Limit 
All units in mg/1 

DL* 

0.05 

0.3 

1.0 

0.3 

0.3 

0.3 

I MW-6 I MW-18 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

I MW-27 

NO 

NO 

NO 

NO 

NO 

NO 

I 
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• Phase ill Groundwater Sample laboratory Analytical Data and QA/QC 

• 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

di;;, _ lbua ~ n 
~ l! LOG NO: S3-46553 

• 5~02 LaRoche Avenue • say.pnnah, GA 31404 • <~·~¥~~an·;:Jr<sm12~) 352.0165 

JAtl 0 3 1894 .- Received: 18 NOV 93 
Ms. Sandra Watson 
Southern Wood Piedmont (WI) ENVIRONM-. 
P.O. Box 5477, I-85 and Sigsbee R:a. tl~ll\l , ... ,\1 .. _ 

Spartanburg, sc 29304 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46553-1 
46553-2 
46553-3 
46553-4 
46553-5 

PARAMETER 

MW-7 (# 11437) 
MW-8A (# 11438) 
MW-8 (# 11439) 
MW-9 (# 11440) 
MW-10 (# 11441) 

46553-1 46553-2 

•
emivolatile Organics (8270) 
bis(2-Chloroethyl)ether, mg/1 ND ND 
Naphthalene, mg/1 ND ND 
Acenaphthene, mg/1 ND ND 
Phenanthrene, mg/1 ND ND 
Anthracene, mg/1 ND ND 
Fluoranthene, mg/1 ND ND 
Chrysene, mg/1 ND ND 
Benzo(a)Anthracene, mg/1 ND ND 
Benzo(b)fluoranthene, mg/1 ND ND 
Benzo(k)fluoranthene, mg/1 ND ND 
Benzo(a)pyrene, mg/1 ND ND 
Indeno(1,2,3-cd)pyrene, mg/1 ND ND 
Dibenz(a,h)anthracene, mg/1 ND ND 
2-Chlorophenol, mg/1 ND ND. 
Phenol, mg/1 ND ND 

2,4-Dimethylphenol, mg/1 ND ND 
2,4,6-Trichlorophenol, mg/1 ND ND 
4-Chloro-3-methylphenol, mg/1 ND ND 
2,4-Dinitrophenol, mg/1 ND ND 
Pentachlorophenol, mg/1 ND ND 

2,4,5-Trichlorophenol, mg/1 ND ND 

Carbazole, mg/1 ND ND 

Tetrachlorophenols, mg/1 ND ND 

----------

• 

46553-3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

Project: Wilmington, NC 
Sampled By: Client 

Page 1 

DATE SAMPLED 

11-17-93 
11-17-93 
11-17-93 
11-17-93 
11-17-93 

46553-4 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND· 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

46553-5 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 

----------
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO 

46553-1 
46553-2 
46553-3 
46553-4 
46553-5 

MS. Sandra Watson 
Southern Wood Piedmon~ (WI) 
P.O. Box 5477, I-85 and Sigsbee 
Spartanburg, SC 29304 

~@Pte~Ul!/ .. r@ •. b'r- li:J D \ -· 
-l+ 

Rd. J.4N o a 7994 

I It 1 , , 1 • 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , LIQUID SAMPLES 

MW-7 (# 11437) 
MW-8A (# 11438) 
MW-8 (# 11439) 
MW-9 (# 11440) 
MW-10 (# 11441) 

LOG NO: S3-46553 

Received: 18 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

DATE SAMPLED 

11-17-93 
11-17-93 
11-17-93 
11-17-93 
11-17-93 

Page 2 

PARAMETER 46553-1 46553-2 46553-3 46553-4 46553-5 

•

Volatiles by GC/MS 
Chloromethane, mg/1 · 
Bromomethane, mg/1 
Vinyl Chloride, mg/1 

• 

Chloroethane, mg/1 
Methylene Chloride 

(Dichloromethane), mg/1 
1,1-Dichloroethene, mg/1 
1,1-Dich1oroethane, mg/1 
Trans-1,2-Dichloroethylene, mg/1 
1,2-Dichloroethane, mg/1 
1,1,1-Trichloroethane, mg/1 
Carbon Tetrachloride, mg/1 
Bromodich1oromethane, mg/1 
1,1,2,2-Tetrachloroethane, mg/1 
1,2-Dichloropropane, mg/1 
Trichloroethene, mg/1 
Dibromochloromethane, mg/1 
1,1,2-Trichloroethane, mg/1 
Benzene, mg/1 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND· 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 

ND 

----------

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

~102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

,., P.i P-? re ~ !1\\1} t?. ···j 
l.tb-~.tJucr ~II' 

LOG NO: S3-46553 

Received: 18 NOV 93 

JM~ 0 3 1994 Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee ·Rd. 
Spartanburg, sc 29304 ENVtRvtJa~u:.r~ ,,\L 1 •• • ''. 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46553-1 
46553-2 
46553-3 
46553-4 
46553-5 

PARAMETER 

MW-7 (# 11437)· 
MW-8A (# 11438) 
MW-8 (# 11439) 
MW-9 (# 11440) 
MW-10 (# 11441) 

Cis-1,3-Dichloropropene, mg/1 

•
2-Chloroethylvinyl Ether, mg/1 
Toluene, mg/1 
Chlorobenzene, mg/1 

46553-1 

ND 
ND 
ND 
ND 
ND Ethylbenzene, mg/1 

Methyl-Tert-Butyl-Ether (MTBE), mg/1 ND 
Dichlorodifluoromethane, mg/1 ND 
m&p-Xylene, mg/1 
a-Xylene, mg/1 
Fluorotrichloromethane, mg/1 
1,2-Dibromoethane (EDB) , mg/1 

Arsenic, mg/1 
Arsenic (Dissolved), mg/1 
Chromium, mg/1 
Chromium (Dissolved), mg/1 
Copper, mg/1 
Copper (Dissolved), mg/1 

• 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

46553-2 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

46553-3 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

Project: Wilmington, NC 
Sampled By: Client 

DATE SAMPLED 

11-17-93 
11-17-93 
11-17-93 
11-17-93 
11-17-93 

46553-4 

ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.049 
ND 
ND 
ND 
ND 
ND 

Page 3 

46553-5 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.050 
ND 
ND 
ND 
ND 
ND 

Laboratory-locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

,q(pl~ 

Ms. Sandra Watson 
Southern Wood Piedmont 
P.O. Box 5477, I-85 and 
Spartanburg, SC 29304 

(WI) 
Sigsbee Rd 

'/::~ ·$;; £ fiY1J1[c? ·~y~ 
'"' L:/ tStl' 

< 
JAN 0 3 1994 

LOG NO: 53-46553 

Received: 18 NOV 93 

ENVIROi"V~tit, . 
''"l '" ''" 

Project: Wilmington, NC 
Sampled By: Client 

REPORT OF RESULTS Page 4 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

46553-6 MW-20A (# 11442) 
46553-7 MW-21 (# 11443) 
46553-8 MW-23 (# 11444) 
46553-9 MW-24A (# 11445) 
46553-10 Trip Blank 

P.Aru\METER 

• 

Semi volatile Organics (8270) 
bis(2-Chloroethyl)ether, mg/1. 
Naphthalene, mg/1 
Acenaphthene, mg/1 

• 

Phenanthrene, mg/1 
Anthracene, mg/1 
Fluoranthene, mg/1 
Chrysene, mg /1 
Benzo(a)Anthracene, mg/1 
Benzo(b)fluoranthene, mg/1 
Benzo(k)fluoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenz(a,h)anthracene, mg/1 
2-Chlorophenol, mg/1 
Phenol, mg/1 
2,4-Dimethylphenol, mg/1 
2,4,6-Trichlorophenol, mg/1 
4-Chloro-3-methylpheno1, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol, mg/1 
2,4,5-Trichlorophenol, mg/1 
Carbazole, mg/1 
Tetrachlorophenols, mg/1 

46553-6 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

46553-7 46553-8 

---------- ----------
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

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

11-17-93 
11-17-93 
11-17-93 
11-17-93 
11-17-93 

46553-9 

----------
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

46553-10 

----------
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 
5102 LaRoche Avenue • Sa~nnah, GA 31404 • (912) ~S:~as_a • Fax (912) 352-0165 

V• . 'L ~'I •:t t rr:~. ~ ';;::;'~ n· n 1";\~,-ffJb·• ~·th .l (j ~ w LOG NO: S3-46553 

LOG NO 

46553-6 
46553-7 
46553-8 
46553-9 
46553-10 

MS. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee 
Spartanburg, SC.29304 

J.4N 0 31994 
Rd. 
[dJ I' 1 II...,.,,,L., 1 r\L 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , LIQUID SAMPLES 

MW-20A (# 11442) 
MW-21 (# 11443) 
MW-23 (# 11444) 
MW-24A (# 11445) 
Trip Blank 

''• ' ..... 

Received: 18 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

DATE SAMPLED 

11-17-93 
11-17-93. 
11-17-93 
11-17-93 
11-17-93 

Page 5 

PARAMETER 46553-6 46553-7 46553-8 46553-9 46553-10 

Volatiles by GC/MS 
• Chloromethane, mg/1 ND ND ND 

Bromomethane, mg/1 ND ND ND 
ND ND 
ND ND 

Vinyl Chloride, mg/1 ND ND ND ND ND 
·Chloroethane, mg/1 ND ND ND ND ND 
Methylene Chloride ND ND ND ND ND 

(Dichloromethane), mg/1 
1,1-Dichloroethene, mg/1 ND ND ND ND ND 
1,1-Dich1oroethane, mg/1 ND ND ND ND ND 
Trans-1,2-Dich1oroethy1ene, mg/1 ND ND ND ND ND 
1,2-Dichloroethane, mg/1 ND ND ND ND ND 
1,1,1-Trichloroethane, mg/1 ND ND ND ND ND 
Carbon Tetrachloride, mg/1 ND ND ND ND ND 
Bromodichloromethane, mg/1 ND ND ND ND ND 
1,1,2,2-Tetrach1oroethane, mg/1 ND ND ND ND ND 
1,2-Dichloropropane, mg/1 ND ND ND ND ND 
Trichloroethane, mg/1 ND ND ND ND ND 
Dibromochloromethane, mg/1 ND ND ND ND ND 
1,1,2-Trichloroethane, mg/1 ND ND ND ND ND 
Benzene, mg/1 . ND ND ND ND ND 

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

• 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5i02 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352.0165 

!:;rq;ocuw&:1m 

• 

• 

LOG NO: S3-46553 

Received: 18 NOV 93 

J.4N 0 3 1994 Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 ENVIRll.Juit 1c1hl 

Project: Wilmington, NC 
Sampled By: Client 

REPORT OF RESULTS Page 6 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

46553-6 MW-20A (# 11442) 11-17-93 
46553-7 MW-21 (# 11443) 11-17-93 
46553-8 MW-23 (# 11444) 11-17-93 
46553-9 MW-24A (# 11445) 11-17-93 
46553-10 Trip Blank 11-17-93 

----------- -------------------------------------------------- -----------------------
PARAMETER 46553-6 46553-7 46553-8 46553-9 46553-10 

----------------------------- ---------- ---------- ---------- ---------- ----------
Cis-1,3-Dichloropropene, mg/1 ND ND ND ND ND 
2-Chloroethy1vinyl Ether, mg/1 ND ND ND ND ND 
Toluene, mg/1 ND ND ND ND ND 
Ch1orobenzene, mg/1 ND ND ND ND ND 
Ethylbenzene, mg/1 ND ND ND ND ND 
Methy1-Tert-Buty1-Ether (M'I'BE) I mg/1 ND ND ND ND ND 
Dichlorodifluoromethane, mg/1 ND ND ND ND ND 
m&p-Xy1ene, mg/1 ND ND ND ND ND 
o-Xylene, mg/1 ND ND ND ND ND 
Fluorotrichloromethane, mg/1 ND ND ND ND ND 
1,2-Dibromoethane (EDB) , mg/1 ND ND ND ND ND 

Arsenic, mg/1 ND 0.019 ND ND ND 
Arsenic (Disso1 ved) , mg/1 ND ND ND ND ND 
Chromium, mg/1 ND 0.016 ND ND ND 
Chromium (Dissolved), mg/1 ND ND ND ND ND 
Copper, mg/1 ND ND ND ND ND 
Copper (Dissolved) , mg/1 ND ND ND ND ND 

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

Laboratory' locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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& ENVIRONMENTAL SERVICES, INC • 
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~: ~(~ ~ ~ ~:? !i";l)1~ t=·.~ ·- ~uu Jc} 1 . ~~ . 

JAN 0 a 19g4 .. Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, sc 29304 ENVIROiJ;vit•l•I\L 

''• .. " .. 

REPORT OF RESULTS 

LOG NO: S3-46553 

Received: 18 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

Page 7 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

46553-11 Field Blank 11-17-93 

PARAMETER 46553-11 

----------------------------- ---------- ---------- ---------- ---------- ----------
Semivolatile Organics (8270) 
bis(2-Ch1oroethyl)ether, mg/1 
Naphthalene, mg/1 
Acenaphthene, mg/1 

• 

Phenanthrene, mg/1 
Anthracene, mg/1 
Fluoranthene, mg/1 
Chrysene, mg/1 

• 

Benzo(a)Anthracene, mg/1 
Benzo(b)fluoranthene, mg/1 
Benzo(k)fluoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(l,2,3-cd)pyrene, mg/1 
Dibenz(a,h)anthracene, mg/1 
2-Chlorophenol, mg/1 
Phenol, mg/1 
2,4-Dimethylphenol, mg/1 
2,4,6-Trichloropheno1, mg/1 
4-Chloro-3-methy1pheno1, mg/1 
2,4-Dinitropheno1, mg/1 
Pentachlorophenol, mg/1 
2,4,5-Trichlorophenol, mg/1 
Carbazole, mg/1 
Tetrach1oropheno1s, mg/1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Laboratory•locatlons In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

~·r;,;'~~ n: .. ~ r~r;j 
Ms. Sandra Watson 
Southern Wood Piedmont (WI) 

i :: ._,.. ~ [( u ~ It I ,j {:--._ . 

J.~N 0 3 1594 
P.O. Box 5477, I-85 and Sigsbel~d. 
Spartanburg, SC 29304 ·,j • .h ....... , ..... '"L 

f •• I* u . 

REPORT OF RESULTS 

LOG NO: S3-46553 

Received: 18 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

Page 8 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

46553-11 Field Blank 11-17-93 

PARAMETER 

Volatiles by GC/MS 
Chloromethane, mg/1 
Bromomethane, mg/1 
Vinyl Chloride, mg/1 

46553-11 

• 

Chloroethane, mg/1 
Methylene Chloride (Dichloromethane), 
1,1-Dichloroethene, mg/1 
1,1-Dichloroethane, mg/1 

mg/1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

• 

Trans-1,2-Dichloroethylene, mg/1 
1,2-Dichloroethane, mg/1 
1,1,1-Trichloroethane, mg/1 
Carbon Tetrachloride, mg/1 
Bromodichloromethane, mg/1 
1,1,2,2-Tetrachloroethane, mg/1 
1,2-Dichloropropane, mg/1 
Trichloroethene, mg/1 
Dibromochloromethane, mg/1 
1,1,2-Trichloroethane, mg/1 
Benzene, mg/1 . 
Cis-1,3-Dichloropropene, mg/1 
2-Chloroethylvinyl Ether, mg/1 
Toluene, mg/1 
Chlorobenzene, mg/1 
Ethylbenzene, mg/1 

Laboratory·/ocatlons In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 
5i02 LaRoche Avenue • Savannah, GA 31404 • <jl~~~~ • Fax (912) 352..()165 

~&,r~tbUWL§:~ LOG NO: S3-46553 

Ms. Sandra Watson JAN 0 3 1994 
~ Received: 18 NOV 93 

Southern Wood Piedmont (WI) 
P.O. Box 5477, r-as and Sigsb@HWReNIVltll ·l 
Spartanburg, SC 29304 II\ ''' ••u .... 

REPORT OF RESULTS 

Project: Wilmington, NC 
Sampled By: Client 

I 
Page 9 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

46553-11 Field Blank 11-17-93 

PARAMETER 

Methyl-Tert-Butyl-Ether (MTBE), mg/1 
Dichlorodifluoromethane, mg/1 
m&p-Xylene, mg/1 
o-Xylene, mg/1 

• 

Fluorotrichloromethane, mg/1 
1,2-Dibromoethane (EDB) , mg/1 · 

Arsenic, mg/1 
Arsenic (Dissolved), mg/1 
Chromium, mg/1 
Chromium (Dissolved), mg/1 
Copper, mg/1 
Copper (Dissolved), mg/1 

• 

46553-11 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Laboratory· locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 
5i02 LaRoche Avenue • Savannah, GA 31404 • (~1~354·7858 • Fax (912} 352-0165 

, , ., •.. ~ r;::-. u w~--- -· i:l'.' • (~ ltl • lJ I •)) LOG NO: S3-46553 

• 

• 

rJ:t;> ~ = ' •;.tf} 
J.4N u a 7994 Ms. Sandra Watson 

Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsp~e Rd. 
Spartanburg, SC 29304 tl'JVIRONMtlilltl 

lu 1 , ,, .... 

REPORT OF RESULTS 

Received: 18 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

Page 10 

LOG NO SAMPLE DESCRIPTION 1 LIQUID SAMPLES DATE SAMPLED 

46553-12 MW-6 (# 11435) 11-17-93 
46553-13 MW-18 (# 11436) 11-17-93 

PARAMETER 46553-12 46553-13 

Semivolatile Organics (8270) 
bis(2-Chloroethyl)ether, mg/1 
Naphthalene, mg/1 
Acenaphthene, mg/1 
Phenanthrene, mg/1 
Anthracene, mg/1 
Fluoranthene, mg/1 
Chrysene, mg/1 
Benzo(a)Anthracene, mg/1 
Benzo(b)f1uoranthene, mg/1 
Benzo(k)fluoranthene, mg/1 
Benzo(a)pyrene, mg/1· 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenz(a,h)anthracene, mg/1 
2-Chlorophenol, mg/1 
Phenol, mg/1 
2,4-Dimethylphenol, mg/1 
2,4,6-Trich1oropheno1, mg/1 
4-Chloro-3-methylphenol, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol, mg/1 
2,4,5-Trichlorophenol, mg/1 
Carbazole, mg/1 
Tetrachlorophenols, mg/1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

---------- ----------
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S L SAVANNAH LABORATORIES 

& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

f~'J:fg&2Uti!f@ 
J.4N 0 31994 MS. Sandra Watson 

Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbe~ Rd. 
Spartanburg, SC 29304 tNVJRONfvlEN l~tL 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46553-12 
46553-13 

PARAMETER 

MW-6 (# 11435) 
MW-18 (# 11436) 

Volatiles by GC/MS 
Chloromethane, mg/1 
Bromomethane, mg/1 

• 

Vinyl Chloride, mg/1 
Chloroethane, mg/1 
Methylene Chloride (Dichloromethane), mg/1 
1,1-Dichloroethene, mg/1 

• 

1,1-Dichloroethane, mg/1 
Trans-1,2-Dichloroethylene, mg/1 
1,2-Dichloroethane, mg/1 
1,1,1-Trichloroethane, mg/1 
Carbon Tetrachloride, mg/1 
Bromodichloromethane, mg/1 
1,1,2,2-Tetrachloroethane, mg/1 
1,2-Dichloropropane, mg/1 
Trichloroethene, mg/1 
Dibromochloromethane, mg/1 
1,1,2-Trichloroethane, mg/1 
Benzene, mg/1 
Cis-1,3-Dichloropropene, mg/1 
2-Chloroethy1vinyl Ether, mg/1 
Toluene, mg/1 
Chlorobenzene, mg/1 

46553-12 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

LOG NO: S3-46553 

Received: 18 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

Page 11 

DATE SAMPLED 

11-17-93 
11-17-93 

46553-13 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

---------- ----------
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• 

• 

.·- · · <...., ! C!._ 1 · ~/) r~ lnl 
;j !_::.. ...., "'-" -~ j ~ J!lJ 

LOG NO: S3-46553 

Received: 18 NOV 93 
Ms. Sandra Watson 
Southern Wood Piedmont 
P.O. Box 5477, I-85 and 
Spartanburg, SC 29304 

(WI) JAN() 3 1994 
Sigsbee fP. 

·NVJRONMt,vuit 
Itt J I'''' .... 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46553-12 MW-6 (# 11435) 
46553-13 MW-18 (# 11436) 

PARAMETER 46553-12 

Ethy1benzene, mg/1 
Methyl-Tert-Butyl-Ether (MTBE), mg/1 
Dichlorodifluoromethane, mg/1 
m&p-Xylene, mg/1 
a-Xylene, mg/1 
Fluorotrichloromethane, mg/1 
1,2-Dibromoethane (EDB) , mg/1 

Arsenic, mg/1 
Arsenic (Dissolved), mg/1 
Chromium, mg/1 
Chromium (Dissolved), mg/1 
Copper, mg/1 
Copper (Dissolved), mg/1 
Hydrocarbons (Modified 8015 - Ext.) 

Hydrocarbons_as Kerosene, mg/1 
Hydrocarbons as Heavy Oils, mg/1 
Hydrocarbons as Mineral Spirits, mg/1 
Hydrocarbons a·a Varsol, mg/1 
Hydrocarbons as Fuel Oil/Diesel, mg/1 

Hydrocarbons (Modified 8015) 
Hydrocarbons as Gasoline, mg/1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 

Project: Wilmington, NC 
Sampled By: Client 

DATE SAMPLED 

11-17-93 
11-17-93 

46553-13 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.016 
ND 

4.6 
ND 

0.050 
ND 

ND 
ND 
ND 
ND 
ND 

ND 

Page 12 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• i02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S3-46553 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee 
Spartanburg, sc ~9304 

~~!rgfEUWfE@ Received, 

Rd. JAN o a 1994 

18 NOV 93 

ENVIRON i~-1 £J 1 '"L ,,, ,,,,~~eject: Wilmington, NC 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

46553-14 Detection Limits 
46553-15 Accuracy (mean % recovery) 
46553-16 Precision (% RPD) 
46553-17 Analyst Initials) 
46553-18 EPA Method Numbers 

PARAMETER 46553-14 46553-15 46553-16 

•

Semivolatile Organics (8270) 
1,4-Dichlorobenzene, mg/1 
bis(2-Chloroethyl)ether, mg/1 
N-Nitrosodi-N-Propylamine, mg/1 
1,2,4-Trichlorobenzene, mg/1 
Naphthalene, mg/1 
Acenaphthene, mg/1 
2,4-Dinitrotoluene, mg/1 
Phenanthrene, mg/1 
Anthracene, mg/1 
F1uoranthene, mg/1 
Pyrene, mg/1 
Chrysene, mg/1 
Benzo(a)Anthracene, mg/1 
Benzo(b)fluoranthene, mg/1 
Benzo(k)fluoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenz(a,h)anthracene, mg/1 
2-Chlorophenol, mg/1 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

85 % 14 % 

115 % 10 % 
93 % 13 % 

96 % 10 % 
116 % 12 % 

113 % 11 % 

85 % 14 % 

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

• 

Sampled By: Client 

Page 13 

----------------------
46553-17 46553-18 

---------- ----------
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 

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

Laboratory 'locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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• 

• 

• 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

f ~t(: ~ rr !1,r}£r@. 
j·.-· ··Z? b:J t~ i.:t ~ 1r 
~-J J I 

JAN 0 3 1994 . Ms. Sandra Watson 

LOG NO: 53-46553 

Received: 18 NOV 93 

Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee ~ 

ti']V,R · · Spartanburg, SC 29304 vu,./..:
11 111

L 

, ... -···· 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits 46553-14 
46553-15 
46553-16 
46553-17 
46553-18 

Accuracy (mean % recovery) 
Precision (% RPD) 
Analyst Initials) 
EPA Method Numbers 

PARAMETER 

Phenol, titg/1 
2,4-Dimethylphenol, mg/1 
2,4,6-Trichlorophenol, mg/1 
4-Chloro-3-methylphenol, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol, mg/1 
4-Nitrophenol, mg/1 
2,4,5-Trichlorophenol, mg/1 
Carbazole, mg/1 
Tetrachlorophenols, mg/1 

46553-14 

0.010 
0.010 
0.010 
0.010 
0.050 
0.050 
0.050 
0.010 
0.010 
O.Ol.O 

46553-15 

86 % 

89 % 

61 % 
78 % 

46553-16 

13 % 

10 % 

16 % 
13 % 

Project: Wilmington, NC 
Sampled By: Client 

Page 14 

46553-17 46553-18 

---------- ----------
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 
BK 8270 

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

Laborato,.Y locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INt; • 

• 5~02 LaRoche Avenue • Sa"'Slnnah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S3-46553 

LOG NO 

46553-14 
46553-15 
46553-16 
46553-17 
46553-18 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee 
Spartanburg, SC 29304 

REPORT OF RESULTS 

I'' I # •• 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits 
Accuracy (mean % recovery) 
Precision (% RPD) 
Analyst Initials) 
EPA Method Numbers 

Received: 18 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

Page 15 

PARAMETER 46553-14 46553-15 46553-16 46553-17 46553-18 

•

Volatiles by GC/MS 
Chloromethane, mg/1 
Bromomethane, mg/1 
Vinyl Chloride, mg/1 
Chloroethane, mg/1 
Methylene Chloride 

0.010 
0.010 
0.010 
0.010 

0.0050 
(Dichloromethane), mg/1 

1,1-Dichloroethene, mg/1 
1,1-Dichloroethane, mg/1 
Trans-1,2-Dichloroethylene, mg/1 0.0050 

0.0050 
0.0050 

1,2-Dichloroethane, mg/1 
1,1,1-Trichloroethane, mg/1 
Carbon Tetrachloride, mg/1 
Bromodichloromethane, mg/1 
1,1,2,2-Tetrachloroethane, mg/1 
1,2-Dichloropropane, mg/1 
Trichloroethane, mg/1 
Dibromochloromethane, mg/1 
1,1,2-Trichloroethane, mg/1 
Benzene, mg/1 

0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 

80 % 8.7 % 

95 % 11 % 

107 % 15 % 

KA 8240 
KA 8240 
KA 8240 
KA 8240 
KA 8240 

KA 8240 
KA 8240 
KA 8240 
KA 8240 
KA 8240 
KA 8240 
KA 8240 
KA 8240 
KA 8240 
KA 8240 
KA 8240 
KA 8240 
KA 8240 

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

• 
Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352-0165 

LOG NO: S3-46553 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

18 NOV 93 

PJVJr:. 'I' Project: Wilmington, NC 
I l\v -/IlL,,~ 11il 1

" • • ' Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits 46553-14 
46553-15 
46553-16 
46553-17 
46553-18 

Accuracy (mean t recovery) 
Precision (% RPD) 
Analyst Initials) 
EPA Method Numbers 

PARAMETER 

Cis-1,3-Dichloropropene, mg/1 

• 
2-Chloroethylvinyl Ether, mg/1 
Toluene, mg/1 
Chlorobenzene, mg/1 
Ethy1benzene, mg/1 
Methyl-Tert-Butyl-Ether 

(MrBE), mg/1 
Dichlorodifluoromethane, mg/1 
m&p-Xylene, mg/1 
o-Xy1ene, mg/1 
Fluorotrichloromethane, mg/1 
1,2-Dibromoethane (EDB) , mg/1 

Arsenic, mg/1 
Arsenic (Dissolved), mg/1 
Chromium, mg/1 
Chromium (Dissolved), mg/1 
Copper, mg/1 
Copper (Dissolved), mg/1 

• 

0.0050 
0.050 

0.0050 
0.0050 
0.0050 

0.010 

0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.010 
0.010 
0.010 
0.010 
0.025 
0.025 

46553-l.S 

103 % 
112 % 

103 t 
110 % 
100 t 

99 t 
100 % 

99 % 

----------

46553-16 

9.3 % 
8.0 % 

2.3 % 

1.5 % 
0.39 t 
0.26 t 
0.60 % 

.0.14 % 

----------

46553-17 

KA 
KA 
KA 
KA 
KA 
KA 

KA 
KA 
KA 
KA 
KA 
CH 
CH 
AL 
AL 
AL 
AL 

----------

Page 16 

46553-18 

8240 
8240 
8240 
8240 
8240 
8240 

8240 
8240 
8240 
8240 
8240 
7060 
7060 
6010 
60l.O 
6010 
6010 

----------
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 102 LaRoche Avenue • Savannah, GA 31404 • (912) 3~-7858 • Fax (912) 352-0165 

~~fP0~ P".')f­'I-:~ ·S if:, Llu ,)1/s·) 
Ms. Sandra Watson 
Southern Wood Piedmont 
P.O. Box 5477, I-85 and 
Spartanburg, SC 29304 

(WI) 

.._v ' '' """l ·• 

J v 
AN 0 31994 

,., •• u •• 

LOG NO: S3-46553 

Received: 18 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits 46553-14 
46553-15 
46553-16 
46553-17 
46553-18 

Accuracy (mean % recovery) 
Precision (% RPD) 
Analyst Initials) 
EPA Method Numbers 

PARAMETER 46553-14 

•

ydrocarbons (Modified 8015 - Ext.) 
Hydrocarbons as Kerosene, mg/1 
Hydrocarbons as Heavy Oils, mg/1 
Hydrocarbons as Mineral 
Spirits, mg/1 

Hydrocarbons as Varsol, mg/1 
Hydrocarbons as Fuel 
Oil/Diesel, mg/1 

Hydrocarbons (Modified 8015) 
Hydrocarbons as Gasoline, mg/1 

• 

0.30 
1.0 

0.30 

0.30 
0.30 

0.050 

46553-15 46553-16 

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

78 % 15 % 

94 % 2.1 % 

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

Page 17 

46553-17 46553-1.8 

---------- ----------
LM 8015 
LM 8015 
LM 8015 

LM 8015 
LM 8015 

SLG 8015 

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

Laboratory ·locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

• 

• 

LOG NO 

46553-19 
46553-20 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, x-es and Sigsbee 
Spartanburg, SC 29304 

Rd. 

ENVJRuihtt. 
H111l 1 ,, ,,., • 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Dates Extracted 
Dates Analyzed 

LOG NO: S3-46553 

Received: 18 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

Page 18 

PARAMETER 46553-19 46553-20 

Semivolatile Organics (8270) 
bis(2-Chloroethyl)ether 
Naphthalene 
Acenaphthene 
Phenanthrene 
Anthracene 
Fluoranthene 
Chrysene 
Benzo(a)Anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a}pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
2-Chlorophenol 
Phenol 
2,4-Dimethylphenol 
2,4,6-Trichlorophenol 
4-Chloro-3-methylphenol 
2,4-Dinitrophenol 
Pentachlorophenol 
2,4,5-Trichlorophenol 

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

11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 
11.23.93 12.02.93 

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

Laborator},locatlons In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax {912) 352-0165 

• 

• 

Ms. Sandra Watson 
southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee 
Spartanburg, sc 29304 

~
l.r-:1-~ ... r·:• . ·" ... .. ·' .c.).~~ p~i·, T ff;lffr' t:J ....., ~ Li "-~ ~ f . i 

"V 
J.4N 0 31994 

Rd. 

ENVIRONMEH I AL ,., . '" ... 

LOG NO: SJ-46553 

Received: 18 NOV 93 

Project: Wilmington, NC 

LOG NO 

46553-19 
46553-20 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Dates Extracted 
Dates Analyzed 

Sampled By: Client 

Page 19 

PARAMETER 46553-19 46553-20 

Volatiles by GC/MS 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride (Dichloromethane) 
1,1-Dichloroethene 
1,1-Dichloroethane 
Trans-1,2-Dichloroethylene 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
Trichloroethane 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethylvinyl Ether 
Toluene 
Chlorobenzene 

11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 
11..25.93 

Laboratoryl#ocaflons In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5i02 LaRoche Avenue • Sa\funnah, GA 31404 • <~H>r-.;54·7858 • Fax (912) 352-0165 

~~-~~ rg@:V~f~·_,~ LOG NO: S3-46553 
[".\ L";.J .. I..J ~ II I 

·._I • 

Received: 18 NOV 93 

• 

• 

LOG NO 

46553-19 
46553-20 

Ms. Sandra watson J .4 N 0 3 1994 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and SigsbfWi~d. 
Spartanburg, SC 29304 • 1\v,..,,,_,. "'a.. ...... 1 •. 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Dates Extracted 
Dates .Analyzed 

Project: Wilmington, NC 
Sampled By: Client 

Page 20 

PARAMETER 46553-19 46553-2.0 

---------~------------------- ----------
Ethylbenzene 
Methy1-Tert-Butyl-Ether 
Dichlorodifluoromethane 
m&p-Xylene 
a-Xylene 
Fluorotrichloromethane 
1,2-Dibromoethane ·(EDB) 
Fluorotrichlorome 
M/P-Xylenes 
0-Xylenes 

Arsenic 
Arsenic (Dissolved) 
Chromium 
Chromium (Dissolved) 
Copper 
Copper (Dissolved) 

(MTBE) 

Hydrocarbons (Modified 8015 - Ext.) 
Hydrocarbons as Kerosene 
Hydrocarbons as Heavy Oils 
Hydrocarbons as Mineral Spirits 
Hydrocarbons as Varsol 
Hydrocarbons as Fuel Oil/Diesel 

11.23.93 
11.23.93 
11.23.93 
11.23.93 
11.23.93 

11.25.93 
11.25.93 
12.25.93 
11.25.93 
11.25.93 
11.25.93 
11.25.93 

12.07.93 
12.07.93 
12.07.93 
12.08.93 
12.07.93 
12.08.93 

12.05.93 
12.05.93 
12.05.93 
12.05.93 
12.05.93 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5i02 LaRoche Avenue • Sailannah, GA 31404 • (912) 354-7858 • F~x (912) 352-0165 

• 

• 

LOG NO 

46553-19 
46553-20 

~~!"?rt r;? n \\•? '~ r~ , •. viSL1l] I··J • 1 
Ma. Sandra Watson ,_..1 v-.. / 
Southern Wood Piedmont (WI) _, '. 
P.O. Box 5477, :r-es and Sigsbee Rd. .J.t\N 0 3 199·1 
Spartanburg, SC 29304 

HJVifWU;.r= L:.a • •, 'L , •••• " 

REPORT OF RESULTS 

SAMPLE DESCRJ:PTJ:ON , QC REPORT FOR LJ:QUID SAMPLES 

Dates Extracted 
Dates Analyzed 

LOG NO: S3-46553 

Received: 18 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

Page 21 

PARAMETER 46553-19 46553-20 

Hydrocarbons (Modified 8015) 
Hydrocarbons as Gasoline 11.24.93 

Laboratory• locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

• 

• 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-SS and Sigsbee Rd. 
Spartanburg, sc 29304 

ENVIfWNiv1L; i Al 
,,, I ·'''""'• 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

46553-21 Report Completion Date 

PARAMETER 

Date Reported 

Methods: EPA SW-846 
ND = Not Detected 

J. W. Andrews, Ph. D . 

46553-21 

12.30.93 

Final Page Of Report 

LOG NO: S3-46553 

Received: 18 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

Page 22 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL . 



S L .VANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

05184 

\NAL YSIS REQUEST AND CHAIN OF CUSTODY RECORD 
• i;;2lS102 LaRoche Avenue, Savannah, GA 31404 

d 2846 Industrial Plaza Drive, Tallahassee, Fl32301 
D 414 Southwes112th Avenue, Deerfield Beach, Fl33442 
D 900 Lalte'side Drive, Mobile, At. 36693 
D 6712 Road, 100, 

Phone: (912) 354-7858 • Fax (912) 352-11155 
Phone: (904) 878-3994 Fax (904) 878-9504 
Phone: (305) 421·7400 Fax (305) 421·2584 
Phone: (205) 666-li633 Fax (205) 666-li696 
Phone: (813) 885-7427 Fax (813) 885-7049 

STANDARD TAT 

EXPEDITED TAT' 

REPORT DUE DATE ___ _ 

* SUBJECT TO.RUSH FEES 



I 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 102 LaRoche Avenue • Savgnnah, GA 31404 • (912) 354·7858 • Fax (912) 352-0165 

n \'. ~ f;::' ·-·· ) 

~~CCttt u -tt: i· 
Ms. Sandra Watson :tt);;,:) 
Southern Wood Piedmont (WI) .J "" 
P.O. Box 5477, I-85 and Sigsbee ~\N 0 3 1~94 
Spartanburg, sc 29304 

EllV 1HJutdLI11t\L 1 " ' ....... 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46595-1. 
46595-2 
46595-3 
46595-4 
46595-5 

PAAAMETER 

MW-29 (# 1.1.484) 
MW-29A (# 1.1.485) 
MW-30 (# 1.1.486) 
MW-25 (# 1.1.487) 
MW-20 (# 1.1488) 

46595-1 

•

emivolatile Organics (8270) 
bis(2-Chloroethyl)ether, mg/1 ND 
Naphthalene, mg/1 ND 
Acenaphthene, mg/1 ND 
Phenanthrene, mg/1 ND 
Anthracene, mg/1 ND 
Fluoranthene, mg/1 ND 
Chrysene, mg/1 ND 
Benzo(a)Anthracene, mg/1 ND 
Benzo(b)fluoranthene, mg/1 ND 
Benzo(k)fluoranthene, mg/1 ND 
Benzo(a)pyrene, mg/1 ND 
Indeno(1,2,3-cd)pyrene, mg/1 ND 
Dibenz(a,h)anthracene, mg/1 ND 
2-Chlorophenol, mg/1 ND 
Phenol, mg/1 ND 
2,4-Dimethy1phenol, mg/1 ND 
2,4,6-Trichlorophenol, mg/1 ND 
4-Chloro-3-methylphenol, mg/1 ND 
2,4-Dinitrophenol, mg/1 ND 
Pentachlorophenol, mg/1 ND 
2,4,5-Trichlorophenol, mg/1 ND 
Tetrachlorophenols, mg/1 ND 
Carbazole, mg/1 ND 

46595-2• 

----------
ND 
ND 

0.54 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.019 

46595-3 

----------
ND 
ND 

0.040 
0.058 
0.026 
0.016 

ND 

ND 
ND 

ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.013 

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

• 

LOG NO: S3-46595 

Received: 19 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

Page 1 

DATE SAMPLED 

11-18-93 
11-18-93 

·11-:-18-,93 
11.-18-93 
11-18-93 

46595-4" 

ND 
ND 

0.043 
0.062 
0.025 
0.034 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

46595-5 

ND 
ND 

0.014 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

----------

Laboratory·locatlons In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Aven~e • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

W
)R tEl±. rt ~n t~ rrffiti 

LOG NO: S3-46595 

tf 1/ .;;1 t£-.1\. . 
;, 

Received: 19 NOV 93 
Ms. Sandra Watson 
Southern Wood Piedmont (WI} 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

( r·. •nQ4 Jf,N ) i) IJ .... 

ru. , ••.. 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46595-1 
46595-2 
46595-3 
46595-4 
46595-5 

PARAMETER 

MW-29 (# 11484) 
MW-29A (# 11485) 
MW-30 (# 11486) 
MW-25 (# 11487) 
MW-20 (# 11488) 

--------------------~--------
Volatiles by GC/MS 

46595-1 46595-2 

---------- ----------
46595-3 

----------

Project: Wilmington, NC 
Sampled By: Client 

Page 2 

DATE SAMPLED 

11-18-93 
11-18-93 
11-18-93 
11-18-93 
11-18-93 

46595-4 

----------
46595-5 

----------
• Chloromethane, mg/1 ND ND ND ND ND 

Bromomethane, mg/1 ND ND ND ND ND 
Vinyl Chloride, mg/1 ND ND ND ND ND 
Chloroethane, mg/1 ND ND ND ND ND 
Methylene Chloride ND ND ND ND ND 

(Dichloromethane), mg/1 
1,1-Dich1oroethene~ mg/1 ND ND ND ND ND 
1,1-Dichloroethane, mg/1 ND ND ND ND ND 
Trans-1,2-Dichloroethylene, mg/1 ND ND ND ND ND 

1,2-Dichloroethane, mg/1 ND ND ND ND ND 

1,1,1-Trichloroethane, mg/1 ND ND ND ND ND 

Carbon Tetrachloride, mg/1 ND ND ND ND ND 
Bromodich1oromethane, mg/1 ND ND ND ND ND 
1,1,2,2-Tetrach1oroethane, mg/1 ND ND ND ND ND 
1,2-Dich1oropropane, mg/1 ND ND ND ND ND 
Trichloroethane, mg/1 ND ND ND ND ND 

Dibromoch1oromethane, mg/1 ND ND ND ND ND 

1,1,2-Trichloroethane, mg/1 ND ND ND ND ND 
Benzene, mg/1 ND ND ND ND ND 

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

• 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

~i02 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352-0165 

~ LOG NO: S3-46595 

~
r:l.0P n~l} I(-\!~~~ 
Wi-t,S[.,U.;J ~Ill Received: 19 NOV 93 

Ms. Sandra Watson ~ t/ : . 
Southern Wood Piedmont (WI) J f\ N 0 a 1994 
P.O. Box 5477, I-SS and Sigsbee Rd. 
Spartanburg, SC 29304 

ell L-'"''"·'~ [.\ VI (VUI1l'-'' I,, 
Project: Wilmington, NC. 

Sampled By: Client 

REPORT OF RESULTS Page 3 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

46595-1 
46595-2 
46595-3 
46595-4 
46595-5 

MW-29 (# 11484) 11-18-93 
MW-29A (# 11485) 11-18-93 
MW-30 (# 11486) 11-18-93 
MW-25 (# 11487) 11-18-93 
MW-20 (# 11488) ·11-18-93 

PARAMETER 

Cis-1,3-Dichloropropene, mg/1 
~2-Chloroethylvinyl Ether, mg/1 
W'I'oluene, mg/1 

Chlorobenzene, mg/1 
Ethylbenzene, mg/1 
Dichlorodi£1uoromethane, mg/1 
Methy1-Tert-Buty1-Ether (MTBE), 
1,2-Dibromomethane, mg/1 
o-Xylene, mg/1 
m&p-Xy1ene, mg/1 
Fluorotrichloromethane, mg/1 

Arsenic, mg/1 
Arsenic (Dissolved), mg/1 
Chromium, mg/1 
Chromium (Dieeo1ved), mg/1 
Copper, mg /1 
Copper (Dissolved), mg/1 

46595-1 

ND 
ND 
ND 
ND 
ND 
ND 

mg/1 ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

46595-2 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

46595-3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.024 
ND 
ND 
ND 

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

• 

46595-4 

----------
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.011 
ND 
ND 
ND 

----------

46595-5 

----------
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

----------

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• i02 LaRoche Avenue • Sav~nnah, GA 31404 • (912) 354·7858 • Fax ~12) 352.0165 

W~~~ tt rr~n l~ ·,l·]'t 
LOG NO: S3-46595 

Ms. ·Sandra Watson 
~:fl./ '-.::, J 
,=j ·-

Southern Wood Piedmont (WI) JAN 0 31S94 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46595-6 
46595-7 
46595-B 
46595-9 
46595-10 

PARAMETER 

MW-118 (# 11489) 
MW-19A (# 11490) 
MW-28A (# 11491) 
MW-22A (# 11492) 
MW-15 (# 11493) 

Semivolatile Organics (8270) 

•

bis(2-Chloroethyl)ether, mg/1 
Naphthalene, mg/1 
Acenaphthene, mg/1 
Phenanthrene, mg/1 

• 

Anthracene, mg/1 
Fluoranthene, mg/1 
Chrysene, mg/1 
Benzo(a)Anthracene, mg/1 
Benzo(b)fluoranthene, mg/1 
Benzo(k)fluoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenz(a,h)anthracene, mg/1 
2-Chlorophenol, mg/1 
Phenol, mg/1 
2,4-Dimethylphenol, mg/1 
2,4,6-Trichlorophenol, mg/1 
4-Chloro-3-methylphenol, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol, mg/1 
2,4,5-Trichlorophenol, mg/1 
Tetrachlorophenols, mg/1 
Carbazole, mg/1 

46595-6 

ND 
ND 

0.081 ' 
0.039 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

46595-7 

----------
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

....... ,~., 

46595-8 

----------
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

Received: 19 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

Page 4 

DATE SAMPLED 

11-18-93 
11.-1.8-93 
11-18-93 
1.1.-18-93 
11-1.8-93 

46595-9 

----------
ND 

0.018 
0.012 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

46595-1.0 

----------
ND 

0.055 
0.074 
0.015 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

Laboratory ,locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 

5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (9~) 352.0165 

m
~·P. 6-_\(·~ ~ fl fl.. I? ff\ I ':ffi) 
vf.~}b \t_lL.J t~ l~j 

LOG NO: S3-46595 

·J> 
Ms. Sandra Watson 
Southern Wood Piedmont (WI) 

J .fl. N 0 ~3 1994 

P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 Eil ol\v""''-"' nL. 

............ 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46595-6 MW-11B (# 11489) . 
46595-7 MW-19A (# 11490) 
46595-8 MW-28A (# 11491) 
46595-9 MW-22A (# 11492) 
46595-10 MW-15 (# 11493) 

Received: 19 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

DATE SAMPLED 

11-18-93 
11-18-93 
11-18-93 
11-18-93 
11-18-93 

Page 5 

PARAMETER 46595-6 46595-7 46595-8 46595-9 46595-10 

Volatiles by GC/MS 
~Ch1oromethane, mg/1 NO NO NO 

Bromomethane, mg/1 NO NO NO 

Vinyl Chloride, mg/1 NO NO NO 

NO NO 
NO NO 
NO NO 

Ch1oroethane, mg/1 NO NO NO NO ND 
Methylene Chloride NO NO ND NO ND 

(Dichloromethane), mg/1 
1,1-Dichloroethene, mg/1 NO ND NO NO NO 

1,1-Dichloroethane, mg/1 NO NO ND NO. NO 

Trans-1,2-Dichloroethylene, mg/1 NO NO NO NO NO 
1,2-Dichloroethane, mg/1 NO NO NO NO NO 

1,1,1-Trichloroethane, mg/1 NO NO NO NO NO 

Carbon Tetrachloride, mg/1 NO NO ND NO NO 

Bromodichloromethane, mg/1 NO NO NO NO NO 
1,1,2,2-Tetrachloroethane, mg/1 NO NO NO NO NO 

1,2-Dichloropropane, mg/1 NO NO NO NO ND 

Trichloroethane, mg/1 ND NO NO NO NO 
Dibromochloromethane, mg/1 NO NO NO NO NO 

1,1,2-Trichloroethane, mg/1 NO NO NO NO NO 

Benzene, mg/1 NO NO NO NO NO 

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

~ 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. . 

•
5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax u12L352-0165 

. ~~·l?rc~n~.r; F;@' El;rl:!, ~ l:.-J ll u \..: 
·.~ !../ ~~ 

LOG NO: S3-46595 

LOG NO 

46595-6 
46595-7 
46595-8 
46595-9 
46595-10 

''-' -
Ms. Sandra Watson JAN 0 31994 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-BS and Sigsbee~d .. 
spartanburg, sc 29304 tiJVIHv•""'L.·• •nL 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , LIQUID SAMPLES 

MW-11B (# 11489) 
MW-19A (# 11490) 
MW-28A (# 11491) 
MW-22A (# 11492) 
MW-15 (# 11493) 

'". ,,. ·-

PARAMETER 46595-6 46595-7 46595-8 

----------
Cis-1,3-Dichloropropene, mg/1 ND 

• 
2-Chloroethylvinyl Ether, mg/1 ND 
Toluene, mg/1 ND 

ND 
ND 
ND 

ND 
ND 
ND 

Chlorobenzene, mg/1 ND ND ND 
ND Ethylbenzene, mg/1 ND ND 

Dichlorodifluoromethane, mg/1 ND ND ND 
Methyl-Tert-Butyl-Ether (MTBE), ND mg/1 ND ND 

ND 1,2-Dibromomethane, mg/1 ND ND 
ND a-Xylene, mg/1 ND ND 
ND m&p-Xylene, mg/1 ND ND 
ND Fluorotrichloromethane, mg/1 ND ND 
ND Arsenic, ~g/1 ND ND 
ND Arsenic (Dissolved), mg/1 ND ND 
ND Chromium, mg/1 ND ND 
ND Chromium (Dissolved), mg/1 ND ND 
ND Copper, mg/1 ND ND 
ND Copper (Dissolved), mg/1 ND ND 

----------

• 

Received: 19 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

Page 6 

DATE SAMPLED 

11-18-93 
11-18-93 
11-18-93 
11-18-93 
11-18-93 

46595-9 

----------
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0060 
0.0061 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

46595-10 

----------
ND 
ND 

ND 
ND 

0.0051 
ND 
ND 
ND 
ND 
ND 
ND 

0.088 
ND 
ND 
ND 
ND 
ND 

----------

Laboratory•locatlons In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



I ; 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 
5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • ~~.(j12) 352-0165 

~)P.1 ~~- @~UW~C i~·· 
~!../ ,. 

Received: 19 NOV 93 

LOG NO: SJ-46595 

Ms. Sandra Watson JAN 0 3 1S94 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and SigEJ:Q~~ ~-Rd.t _ 
Spartanburg, SC 29304 tiHI <Uiu;lt:.ua•\1.. '" • ••• ·-

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46595-11 
46595-12 
46595-13 
46595-14 
46595-15 

MW-19 (# 11495) 
MW-24 (# 11496) 
MW-11A (# 11497) 
MW-14A (# 11498) 
MW-28 (# 11499) 

PARAMETER 

Semivolatile Organics (8270) 

•

bis(2-Chloroethyl)ether, mg/1 
Naphthalene, mg/1 
Acenaphthene, mg/1 

• 

Phenanthrene, mg/1 
Anthracene, mg/1 
Fluoranthene, mg/1 
Chrysene, mg/1 
Benzo(a)Anthracene, mg/1 
Benzo(b)fluoranthene, mg/1 
Benzo(k)fluoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(l,2,3-cd)pyrene, mg/1 
Dibenz(a,h)anthracene, mg/1 
2-Chlorophenol, mg/1 
Phenol, mg/1 
2,4-Dimethylphenol, mg/1 
2,4,6-Trichlorophenol, mg/1 
4-Chloro-3-methylphenol, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol, mg/1 
2,4,5-Trichlorophenol, mg/1 
Tetrachlorophenols, mg/1 
Carbazole, rng/1 

46595-11 

ND 
0.29 
0.27 

0.077 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

46595-12 

----------
ND 

0.29 
0.29 

0.068 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

. ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

46595-13 

----------
ND 

0.31 
0.076 
0.047 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

----------

Project: Wilmington, NC 
Sampled By: Client 

Page 7 

DATE SAMPLED 

11-18-93 
11-18-93 
11-18-93 
11-18-93 
11-18-93 

46595-14 

----------
ND 

3.3 
0.41 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

----------

46595-15 

----------
ND 
ND 

0.012 
0.021 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

Laboratory. locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
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• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

~·!?~~·· P n t1n r:::..@. 
il, /(L.r:!_ p (/\ r_~ D 

LOG NO: S3-46595 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

b- to:.:J ... ~l 
' ..) •..;) 

JAN 0 31994 

Received: 19 NOV 93 

ENVt;> 
1\ua~ ........ '''L ; tl a I \r! • .. 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46595-11 MW-19 (ff 11495) 
46595-12 MW-24 (ff 11496) 
46595-13 MW-1LA (# 11497) 
46595-14 MW-14A (# 11498) 
46595-15 MW-28. (# 11499) 

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

Project: Wilmington, NC 
Sampled By: Client 

DATE SAMPLED 

11-18-93 
11-18-93 
11-18-93 
11-18-93 
11-18-93 

Page 8 

PARAMETER 46595-11 46595·12 46595-13 46595-14 46595-15 

Volatiles by GC/MS 
• Chloromethane, mg/1 ND ND ND ND ND 

Bromomethane, mg/1 ND ND ND ND ND 
Vinyl Chloride, mg/1 ND ND ND ND ND 
Chloroethane, mg/1 ND ND ND ND ND 
Methylene Chloride ND ND ND ND ND 

(Dichloromethane), mg/1 
1,1-Dichloroethene, mg/1 ND ND ND ND ND 
1,1-Dichloroethane, mg/1 ND ND ND ND ND 
Trans-1,2-Dichloroethylene, mg/1 ND ND ND ND ND 
1,2-Dich1oroethane, mg/1 ND ND ND ND ND 
1,1,1-Trichloroethane, mg/1 ND ND ND ND ND 
Carbon Tetrachloride, mg/1 ND ND ND ND ND 

Bromodichloromethane, mg/1 ND ND ND ND ND 

1,1,2,2-Tetrachloroethane, mg/1 ND ND ND ND ND 

1,2-Dich1oropropane, mg/1 ND ND ND ND ND 
Trichloroethene, mg/1 ND ND ND ND ND 
Dibromochloromethane, mg/1 ND ND ND ND ND 

1,1,2-Trich1oroethane, mg/1 ND ND ND ND ND 
Benzene, mg/1 0.0055 ND ND ND ND 

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

• 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 1p2 LaRoche Avenue • Savannah, GA31404 ~ (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S3-46595 

WJ,!f~[E rl· ~9r~)i1. Received: 1, NOV 93 
Ms. Sandra Watson ft'b tJ1 . ". 1...1 l~ {Jl 
Southern Wood Piedmont (WI) · ·] 
P.O. Box 5477, :I-85 and Sigsbee Rd. JAN 0 3 1994 
Spartanburg, SC 29304 

ENVIROiilvh:.H 1 tiL 1,, "'"'"' Project: Wilmington, NC 
Sampled By: Client 

REPORT OF RESULTS Page 9 

LOG NO SAMPLE DESCR:IPT:ION , L:IQU:ID SAMPLES DATE SAMPLED 

46595-11 MW-19 (# 11495) 11-18-93 
46595-12 MW-24 (# 11496) 11-18-93 
46595-13 MW-11A (# 11497) 11-18-93 
46595-14 MW-14A (# 11498) 11-18-93 
46595-15 MW-28 (# 11499) 11-18-93 

PARAMETER 46595-11 46595-12 46595-13 46595-14 46595-l.S 

Cis-1,3-Dichloropropene, mg/1 

•
2-Chloroethylvinyl Ether, mg/1 
Toluene, mg/1 · 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

• 

Chlorobenzene, mg/1 
Ethylbenzene, mg/1 
Dichlorodifluoromethane, mg/1 
Methyl-Tert-Butyl-Ether (MTBE), 
1,2-Dibromomethane: mg/1 
o-Xylene, mg/1 
m&p-Xylene, mg/1 
F1uorotrichloromethane, mg/1 

Arsenic, mg/1 
Arsenic (Dissolved), mg/1 
Chromium, mg/1 
Chromium (Dissolved), mg/1 
Copper, mg/1 
Copper (Dissolved), mg/1 

0.0058 
ND 

mg/1 ND 
ND 
ND 

0.0054 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0089 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

0.010 
ND 
ND 
ND 

0.018 
ND 
ND 
ND 

0.0087 
0.020 

ND 
ND 
ND 
ND 
ND 

ND 
ND 

----------------------------- ---------- ---------- ---------- ---------- ----------
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (9~2~ ~54-7858 • Fax (912) 352-0165 

~~~!'e ~ U"l~ fF I:') LOG NO: S3-46595 

!_-;i ~ l] <:-- J: I 
~ \ J 

I 

JAN 0 :J iS84 
Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 [ .................. ·- .. 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46595-16 
46595-17 
46595-18 
46595-19 
46595-20 

PARAMETER 

MW-12 (# 11500) 
MW-13 (# 11501) 
MW-17 (# 11502) 
MW-16 (# 11503) 
Trip Blank 

Semivolatile Organics (8270) 

• 

bis(2-Chloroethyl)ether, mg/1 
Naphthalene, mg/1 
Acenaphthene, mg/1 . 
Phenanthrene, mg/1 

• 

Anthracene, mg/1 
Fluoranthene, mg/1 
Chrysene, mg/1 
Benzo(a)Anthracene, mg/1 
Benzo(b)fluoranthene, mg/1 
Benzo(k)fluoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenz(a,h)anthracene, mg/1 
2-Chlorophenol, mg/l 
Phenol, mg/1 
2,4-Dimethylphenol, mg/1 
2,4,6~Trichlorophenol, mg/1 
4-Chloro-3-methylphenol, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol, mg/l 
2,4,5-Trichlorophenol, mg/1 
Tetrachlorophenols, mg/1 
Carbazole, mg/1 

46595-16 

NO 
3.1 

0.77 
0.74 

NO 

0.31 
NO 

NO 

NO 
NO 

NO 
NO 

NO 

NO 
NO 
NO 

NO 

NO 

NO 

NO 
NO 

NO 
0.21 

46595-17 

----------
NO 

3.1 
0.80 
o. 77 

NO 
0.30 

NO 

NO 

NO 
NO 

NO 
NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 
0.22 

----------

46595-18 

----------
NO 
NO 

0.016 
0.017 

NO 
0.010 

NO 

NO 

NO 
NO 
NO 

NO 
NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 
NO 
NO 

NO 

----------

Received: 19 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 
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DATE SAMPLED 

11-18-93 
11-18-93 
11-18-93 
11-18-93 
11-18-93 

46595-19 

----------
NO 
NO 

NO 
NO 
NO 

NO 
NO 

NO 

NO 
NO 
NO 
NO 
NO 

NO 

NO 

NO 

NO 

NO 
'NO 

NO 
NO 
NO 

NO 

----------

46595-20 

----------
NO 
NO 

NO 
NO 
NO 

NO 
NO 

NO 

NO 
NO 

NO 
NO 
ND 

NO 

NO 
NO 

NO 

NO 
NO 

NO 
NO 
NO 

NO 

----------

l.aboratory./ocaflons In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
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LOG NO: S3-46595 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee 
Spartanburg, SC 29304 

Received: 19 NOV 93 

ENVIRONMti·HAl Project: Wilmington, NC 
h• ' "

1
' '" Sampled By: Client 

LOG NO 

46595-16 
46595-17 
46595-18 
46595-19 
46595-20 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , LIQUID SAMPLES 

MW-12 (# 11500) 
MW-13 (# 11501) 
MW-17 (# 11502) 
MW-16 (# 11503) 
Trip Blank 

DATE SAMPLED 

11-18-93 
11-18-93 
11-18-93 
11-18-93 
11-18-93 

Page 11 

PARAMETER 46595-16 46595-17 46595-18 46595-19 46595-20 

Volatiles by GC/MS 

• 
Chloromethane, mg/1 
Bromomethane, mg/1 
Vinyl Chloride, mg/1 

ND 
ND 
ND 
ND 
ND 

• 

Chloroethane, mg/1 
Methylene Chloride 

(Dichloromethane) , mg/1 
1,1-Dichloroethene, mg/1 
1,1-Dichloroethane, mg/1 
Trans-1,2-Dichloroethylene, mg/1 
1,2-Dichloroethane, mg/1 
1,1,1-Trichloroethane, mg/1 
Carbon Tetrachloride, mg/1 
Bromodichloromethane, mg/1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

1,1,2,2-Tetrach1oroethane, mg/1 ND 
1,2-Dichloropropane, mg/1 ND 
Trichloroethene, mg/1 ND 
Dibromoch1oromethane, mg/1 ND 
1,1,2-Trichloroethane, mg/1 ND 
Benzene, mg/1 ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.046 

----------

ND 
. ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

----------

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

----------

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

----------

Laboratory,locatlons In Sav~nnah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fruq912) 352-0165 

~r?rc ~ n ~.'l ff' ·::j 
LOG NO: S3-46595 

LOG NO 

46595-16 
46595-17 
46595-18 
46595-19 
46595-20 

bv · '"u l~·''' Ms. Sandra Watson · 

Southern Wood Piedmont {WI) JAN O 3 y~g4 P.O. Box 5477, I-85 and Sigsbee Rd. v 

Spartanburg, sc 29304 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , LIQUID SAMPLES 

MW-12 (# 11500) 
MW-1.3 (# 11501) 
MW-17 (# 11502) 
MW-16 {# 11503) 
Trip Blank 

PARAMETER 46595-16 46595-17 46595-18 

---------- ----------
Cis-1,3-Dichloropropene, mg/1 ND ND 

• 

2-Chloroethylvinyl Ether, mg/1 
Toluene, mg/1 
Chlorobenzene, mg/1 
Ethylbenzene, mg/1 

ND 
ND 

0.0074 
ND 
ND 
ND 

ND ND 
ND ND 
ND ND 

• 

Dichlorodifluoromethane, mg/1 
Methyl-Tert-Butyl-Ether {MTBE), 
1,2-Dibromomethane, mg/1 
o-Xylene, mg/1 
m&p-Xylene, mg/1 
Fluorotrichloromethane, mg/1 

Arsenic, mg/1 
Arsenic (Dissolved), mg/1 
Chromium, mg/1 
Chromium (Dissolved), mg/1 
Copper, mg/1 
Copper {Dissolved), mg/1 

mg/1 ND 
ND 

0.0066 
0.011 

ND 
0.029 

ND 
0.024 

ND 
0.043 

ND 

0.026 
ND 
ND 
ND 

0.013 
0.014 

ND 
0.049 

ND 
0.040 

ND 
0.058 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.023 
ND 

0.012 
ND 

0.025 
ND 

Received: 19 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

DATE SAMPLED 

11-18-93 
11-18-93 
11-18-93 
11-18-93 
11-18-93 

46595-19 

Page 12 

46595-20 

---------- ----------
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
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lftbrg·r_ u Wfr)i)l LOG NO: S3-46595 

Ms. Sandra Watson 
JAN O 3 1994 

J Received: 19 NOV 93 

Southern Wood Piedmont (WI) 
P.O. Box 5477, J:-85 and SigsbeeEiUilRui.J1vJt1t 
Spartanburg, SC 29304 ltll '" '"'"v 

REPORT OF RESULTS 

Project: Wilmington, NC 
Sampled By: Client 

Page 13 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

46595-21 Field Blank 11-18-93 

PARAMETER 46595-21 

Semivolatile Organics (8270) 
bis(2-Chloroethyl)ether, mg/1 
Naphthalene, mg/1 
Acenaphthene, mg/1 
Phenanthrene, mg/1 

• 
Anthracene, mg/1 
Fluoranthene, mg/1 
Chrysene, mg/1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

• 

Benzo(a)Anthracene, mg/1 
Benzo(b)fluoranthene, mg/1 
Benzo(k)fluoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenz(a,h)anthracene, mg/1 
2-Chlorophenol, mg/1 
Phenol, mg/1 
2,4-Dimethy1phenol, mg/1 
2,4,6-Trichlorophenol, mg/1 
4-Chloro-3-methylphenol, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol, mg/1 
2,4,5-Trich1orophenol, mg/1 
Tetrachloropheno1s, mg/1 
Carbazole, mg/1 

Laboratorr locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

~~r::? (C ~ IT ':1 n rz::, i-:-J 
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REPORT OF RESULTS 

Received: 19 NOV 93 

Project: Wilmington, NC 
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LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

46595-21 Field Blank 11-18-93 

PARAMETER 

Volatiles by GC/MS 
Chloromethane, mg/1 
Bromomethane, mg/1 
Vinyl Chloride, mg/1 
Chloroethane, mg/1 

•
Methylene Chloride (Dichloromethane), mg/1 
1,1-Dichloroethene, mg/1 
1,1-Dichloroethane, mg/1 
Trans-1,2-Dichloroethylene, mg/1 
1,2-Dichloroethane, mg/1 
1,1,1-Trichloroethane, mg/1 
Carbon Tetrachloride, mg/1 
Bromodichloromethane, mg/1 
1,1,2,2-Tetrachloroethane, mg/1 
1,2-Dichloropropane, mg/1 
Trichloroethane, mg/1 
Dibromochloromethane, mg/1 
1,1,2-Trichloroethane, mg/1 
Benzene, mg/1 
Cis-1,3-Dichloropropene, mg/1 
2-Chloroethylvinyl Ether, mg/1 
Toluene, mg/1 
Chlorobenzene, mg/1 
Ethy1benzene, mg/1 

46595-21 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

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

• 
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LOG NO: S3-46595 

Received: 19 NOV 93 
Ms. Sandra Watson 

JAN 0 3 1994 Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigabee Rd. 
Spartanburg, SC 29304 

ENVIRONMENU\L 
/1i I /lith} 

Project: Wilmington, NC 
Sampled By: Client 

REPORT OF RESULTS Page 15 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

46595-21 Field Blank 11-18-93 

PARAMETER 

Dichlorodifluoromethane, mg/1 
Methyl-Tert-Butyl-Ether (MTBE), mg/1 
1,2-Dibromomethane, mg/1 
a-Xylene, mg/1 
m&p-Xylene, mg/1 

46595-21 

• 

Fluorotrichloromethane, mg/1 
~senic, mg/1 
Arsenic (Dissolved), mg/1 
Chromium, mg/1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

• 

Chromium (Dissolved), mg/1 
Copper, mg/1 
Copper (Dissolved), mg/1 

Laboratory• locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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REPORT OF RESULTS 

Received: 19 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 
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LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

46595-22 MW-27 (# 11494) 11-19-93 

PARAMETER 

Semivolatile Organics (B270) 
bis(2-Chloroethyl)ether, mg/1 
Naphthalene, mg/1 
Acenaphthene, mg/1 
Phenanthrene, mg/1 

• 

Anthracene, mg/1 
F1uoranthene, mg/1 
Chrysene, mg/1 
Benzo(a)Anthracene, mg/1 

• 

Benzo(b)fluoranthene, mg/1 
Benzo(k)f1uoranth~ne, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenz(a,h)anthracene, mg/1 
2-Ch1orophenol, mg/1 
Phenol, mg/1 
2,4-Dimethy1phenol, mg/1 
2,4,6-Trich1oropheno1, mg/1 
4-Ch1oro-3-rnethy1pheno1, rng/1 
2,4-Dinitropheno1, mg/1 
Pentachlorophenol, mg/1 
2,4,5-Trichloropheno1, mg/1 
Tetrachlorophenols, rng/1 
Carbazole, mg/1 

46595-22 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
.ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

Lsboratol}11ocatlons In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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REPORT OF RESULTS 

Received: 19 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 
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LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

46595-22 MW-27 (# 11494) 11-18-93 

PARAMETER 

Volatiles by GC/MS 
Chloromethane, mg/1 
Bromomethane, mg/1 
Vinyl Chloride, mg/1 
Chloroethane, mg/1 

•

Methylene Chloride (Dichloromethane), 
1,1-Dichloroethene, mg/1 
1,1-Dichloroethane, mg/1 
Trans-1,2-Dichloroethylene, mg/1 
1,2-Dichloroethane, mg/1 
1,1,1-Trichloroethane, mg/1 
Carbon Tetrachloride, mg/1 
Bromodichloromethane, mg/1 
1,1,2,2-Tetrach1oroethane, mg/1 
1,2-Dichloropropane, mg/1 
Trichloroethene, mg/1 
Dibromochloromethane, mg/1 
1,1,2~Trichloroethane, mg/1 
Benzene, mg/1 
Cia-1,3-Dichloropropene, mg/1 
2-Chloroethylvinyl Ether, mg/1 
Toluene, mg/1 
Chlorobenzene, mg/1 
Ethylbenzene, mg/1 

mg/1 

46595-22 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

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

• 
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LOG NO: S3-46595 

Ms. Sandra Watson 
JAN 0 3 19g4 Received: 19 NOV 93 

Southern Wood Piedmont (WI) 
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REPORT OF RESULTS 

Project: Wilmington, NC 
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LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

46595-22 MW-27 (# 11494) 11-18-93 

PARAMETER 

Dichlorodifluoromethane, mg/1 
Methyl-Tert-Butyl-Ether (MTBE), mg/1 

· 1,2-Dibrornornethane, mg/1 
a-Xylene, rng/1 
m&p-Xylene, rng/1 

~Fluorotrichlorornethane, mg/1 
~senic, mg/1 

Arsenic (Dissolved), mg/1 
Chromium, mg/1 
Chromium (Dissolved), mg/1 
Copper, mg/1 
Copper (Dissolved), mg/1 
Hydrocarbons (Modified 8015) 
Hydrocarbons as Gasoline, mg/1 

Hydrocarbons (Modified 8015 - Ext.) 
Hydrocarbons as Kerosene, mg/1 
Hydrocarbons as Heavy Oils, mg/1 
Hydrocarbons as Mineral Spirits, mg/1 
Hydrocarbons as Varsol, mg/1 
Hydrocarbons as Fuel Oil/Diesel, rng/1 

46595-22 

ND 
ND 
ND 
ND 
ND 
ND 

0.014 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 

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

• 
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(WI) 
JAN 0 3 1894 

Sigsbee Rd. 

Ms. Sandra Watson 
Southern Wood Piedmont 
P.O. Box 5477, I-85 and 
Spartanburg, SC 29304 · ErlVJfWUJdtH ,,,L 

''' t luu..,. 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits 46595-23 
46595-24 
46595-25 
46595-26 
46595-27 

Accuracy (mean % recovery) 
Precision (% RPD) 
Analyst Initials 
EPA Method Numbers 

PARAMETER 

Semivolatile Organics (8270) 

•

is(2-chloroisopropy1)ether, 
aphtha1ene, mg/1 

Acenaphthene, mg/1 

• 

Phenanthrene, mg/1 
Anthracene, mg/1 
Fluoranthene, mg/1 . 
Chrysene, mg/1 
Benzo(a)Anthracene, mg/1 
Benzo(b)f1uoranthene, mg/1 
Benzo(k)f1uoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenz(a,h)anthracene, mg/1 
2-Ch1oropheno1, mg/1 
Phenol, mg/1 
2,4-Dimethylpheno1, mg/1 
2,4,6-Trich1orophenol, mg/1 
4-Ch1oro-3-methylpheno1, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol, mg/1 
2,4,5-Trich1orophenol, mg/1 
Tetrach1oropheno1s, mg/1 
Carbazole, mg/1 

46595-23 

mg/1 0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.050 
0.050 
0.010 
0.050 
0.010 

46595-24 

88 % 

98 % 
82 % 

88 % 

64 % 

46595-25 

8.0 % 

7.1 % 
6.1 % 

5.7 % 

1.5 \' 

Project: Wilmington, NC 
Sampled By: Client 

46595-26 

RB 
RB 
RB 
RB 
RB 
RB 
RB 
RB 
RB 
RB 
RB 
RB 
RB 

RB 
RB 
RB 
RB 
RB 
RB 
RB 
RB 
RB 
RB 

Page 19 

46595-27 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
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ErJVIRONlviL.~ 11\l ,, ••• u ...... 

LOG NO 

46595-23 
46595-24 
46595-25 
46595-26 
46595-27 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits 
Accuracy (mean ~ recovery) 
Precision (~ RPD) 
Analyst Initials 
EPA Method Numbers 

Project: Wilmington, NC 
Sampled By: Client 

Page 20 

PARAMETER 46595-23 46595-24 46595-25 46595-26 46595-27 

Volatiles by GC/MS 

• 

Chloromethane, mg /1 
Bromomethane, mg/1 
Vinyl Chloride, mg/1 
Chloroethane, mg/1 
Methylene Chloride 

(Dichloromethane), mg/1 
1,1-Dichloroethene, mg/1 
1,1-Dichloroethane, mg/1 
Trans-1,2-Dichloroethylene, 
1,2-Dichloroethane, mg/1 
1,1,1-Trichloroethane, mg/1 
Carbon Tetrachloride, mg/1 
Bromodich1oromethane, mg/1 
1,1,2,2-Tetrachloroethane, 
1,2-Dichloropropane, mg/1 
Trichloroethene, mg/1 
Dibromochloromethane, mg/1 
1,1,2-Trichloroethane, mg/1 
Benzene, mg/1 

0.010 
0.010 
0.010 
0.010 

0.0050 

0.0050 
0.0050 

mg/1 0.0050 
0.0050 
0.0050 
0.0050 
0.0050 

mg/1 0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 

133 % 3.0 % 

129 % 1.6 % 

131 % 1.5% 

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

• 

TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 

TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 

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

Laboratory•locatlons In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



I , 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 

i02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

v~. J IL. ~~ , ~ , .. ~
l~;f;=lc.)( •. ~ fl'l'ln f~ ro·: LOG NO: S3-46595 
-/b ~ l:::l•41.j ~-~4 I 
".1,1 • 

JAN 0 3 1994 Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 ErJVIRONivlEa·. 1 nL ,,, •• u,.v 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits 46595-23 
46595-24 
4l?595-25 
46595-26 
46595-27 

Accuracy (mean % recovery) 
Precision (% RPD) 
Analyst Initials 
EPA Method Numbers 

PARAMETER 

Cis-1,3-Dichloropropene, mg/1 

•

2-Chloroethylvinyl Ether, mg/1 
Toluene, mg/1 .. 
Chlorobenzene, mg/1 
Ethylbenzene, mg/1 
Dichlorodifluoromethane, mg/1 
Methyl-Tert-Butyl-Ether 

(MTBE) , mg/1 
1,2-Dibromomethane, mg/1 
o-Xylene, mg/1 
m&p-Xylene, mg/1 
Fluorotrichloromethane, mg/1 

Arsenic, mg/1 
Arsenic (Dissolved), mg/1 
Chromium, mg/1 
Chromium (Dissolved), mg/1 
Copper, mg/1 
Copper (Dissolved), mg/1 
Hydrocarbons (Modified 8015) 

Hydrocarbons as Gasoline, mg/1 

46595-23 

0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.050 

·a .oo5o 
0.0050 
0.0050 
0.0050 

0.010 
0.010 
0.010 
0.010 
0.025 
0.025 

0.050 

46595-24 

130 % 
132 % 

107 % 
91 % 
93 % 
93 t 
93 % 
93 % 

94 % 

46595-25 

0.77 % 
0.76% 

2.6 %-
2.6 %-

0.34 % 
0.34 % 
0.17 % 
0.17 % 

2.1 % 

Received: 19 NOV 93 

Project: Wilmington, NC 
Sampled By: Client 

Page 21 

----------------------
46595-26 46595-27 

---------- ----------
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 

TCS 8240 
TCS 8240 
TCS 8240 
TCS 8240 

JS 7060 
JS 7060 
AL 6010 
AL 6010 
AL 6010 
AL 6010 

SLG 8015 

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

• 
Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5i02 LaRoche Avenue ·.Savannah, GA 31404 • (912) 35~·::8 
1

:: ~9~2) 352-0165 LOG NO: s

3

-

46595 

~·;:t rr:- ltl }' ·.lJ r~@:) 
!·""J ~ t:.c. .~-. u ~:~ L'' .._,... lo..'::) · Received: 19 NOV 93 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) JAN 0 :J 1094 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 fMVIRO"' 

U \ IUI'iL.,, I IlL 
'•• ' T\1 1 ~>• 

LOG NO 

46595-23 
46595-24 
46595-25 
46595-26 
46595-27 

PARAMETER 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits 
Accuracy (mean % recovery) 
Precision (% RPD) 
Analyst Initials 
EPA Method Numbers 

46595-23 46595-24 46595-25 

---------- ----------
Hydrocarbons (Modified 8015 - Ext.) 

Project: Wilmington, NC 
Sampled By: Client 

Page 22 

46595-26 46595-27 

---------- ----------
LM 8015 
LM 8015 
LM 8015 

• 

Hydrocarbons as Kerosene, mg /1 0 . 3 0 
Hydrocarbons as Heavy Oils, mg/1 1.0 
Hydrocarbons as Mineral 0.30 
Spirits, mg/1 

Hydrocarbons as Varsol, mg/1 0.30 LM 8015 
Hydrocarbons as Fuel 0.30 78 % 15 % LM 8015 
Oil/Diesel, mg/1 

• 
Laboratory, locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 
i~2 LaRoche Avenue • Savannah, GA 31404 • (912~\ ~1.::~8~8 • Fax (912) 352-0165 

V!-! ~J r7:) r~ '1 ~ o~i:\ .­
tlb··b~U (/ ~] ·'1 
•.;> ~f .. 

LOG NO: S3-46595 

Received: 19 NOV 93 

LOG NO 

46595-28 
46595-29 

.. IAN 0 :J 1S94 Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee f.Ili\'IRONftrJ'· 
Spartanburg, SC 29304 b.,,,L 

I •• • '" ••v 

REPORT OF RESULTS 

S~LE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Date Extracted 
Date Analyzed 

Project: Wilmington, NC 
Sampled By: Client 

Page 23 

PARAMETER 46595-28 46595-29 

Semivolatile Organics (8270) 
Bis(2-chloroisopropyl)ether 
Naphthalene 
Acenaphthene 

•
Phenanthrene 
Anthracene 
Fluoranthene 

• 

Chrysene 
Benzo(a)Anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
2-Chlorophenol 
Phenol 
2,4-Dimethylphenol 
2,4,6-Trichlorophenol 
4-Chloro-3-methylphenol 
2,4-Dinitrophenol 
Pentachlorophenol 
2,4,5-Trichlorophenol 
Tetrachlorophenols 
Carbazole 

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

11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 
11.24.93 

----------

12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
:1,2.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 
12.1/9.93 

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

Laboratory1locaflons In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5i02 LaRoche Avenue • ~av.annah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S3-46595 

~~rgfLUG"~im 
JAN 0 31994 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

Received: 19 NOV 93 

ENVIRONlvi..:.,,, ,.L 
'" • ..... Project: Wilmington, NC 

Sampled By: Client 

LOG NO 

46595-28 
46595-29 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Date Extracted 
Date Analyzed 

PARAMETER 46595-28 46595-29 

Volatiles by GC/MS 
Chloromethane 
Bromornethane 
Vinyl Chloride 

•

Chloroethane 
Methylene Chloride (Dichloromethane) 
1,1-Dichloroethene 
1,1-Dichloroethane 
Trans-1,2-Dichloroethylene 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Brornodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
Trichloroethene 
Dibromochlorornethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethylvinyl Ether 
Toluene 
Chlorobenzene 

12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 

Page 24 
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I I 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• i02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

I fr/.l0 r;;::l f? ., 
LOG NO: S3-46595 

:J,!. !C.''~- L: yP !~~f.) 1--lvL:I .-. • I : ......- {·~ [!/ 

J.4N 0 3 1994 J 
Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, X-85 and Sigsbee Rd. 

Received: 19 NOV 93 

Spartanburg, SC 29304 ENvm·- .. UN,.,._ . .. . ,,._ 
'" · • ''Project: Wilmington, NC 

Sampled By: Client 

LOG NO 

46595-28 
46595-29 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Date Extracted 
Date Analyzed 

PARAMETER 46595-28 46595-29 

Ethylbenzene 
Dichlorodifluoromethane 
Methyl-Tert-Butyl-Ether (MTBE) 
1,2-Dibromomethane 

•

a-Xylene 
m&p-Xylene 
Fluorotrichloromethane 

Arsenic 
Arsenic (Dissolved) 
Chromium 
Chromium (Dissolved) 
Copper 
Copper (Dissolved) 
Hydrocarbons (Modified 8015) 
Hydrocarbons as Gasoline 

Hydrocarbons (Modified 8015 - Ext.) 
Hydrocarbons as Kerosene 
Hydrocarbons as Heavy Oils 
Hydrocarbons as Mineral Spirits 
Hydrocarbons as Varsol 
Hydrocarbons as Fuel Oil/Diesel 

11.23.93 
11.23.93 
11.23.93 
11.23.93 
11.23.93 

12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.01.93 
12.10.93 
l.2.08.93 
12.09.93 
12.09.93 
12.09.93 
l.2.09.93 

11.26.93 

12.05.93 
12.05.93 
12.05.93 
12.05.93 
12.05.93 

Page 25 

----------------------------- ---------- ---------- ---------- ---------- ----------
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5i02 LaRoche Avenue • Sav~nnah, GA 31404 • (912) 354-78~~ ·.Fax (912) 352-0165 

~D.l? rP[L·~ u B.')JE- . LOG NO: 
S3-46595 

• 

Ms. Sandra Watson 
.Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

• ..,, ._\,, ~.. . ['"-! l ·' 0 ....... 4 • ;_) ) z eceived: 

J.~N 0 3 1994 .J 

1.9 NOV 93 

ENVmc·· ·. . 
'•hi._,; I 11{. 

~"•• .. " ' .... 
Project: Wilmington, NC 

Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

46595-30 Report Completion Date 

PARAMETER 

Date Reported 

Methods: EPA SW-846 
ND = Not Detected 

J. W. Andrews, Ph. D • 

46595-30 

12.22.93 

Final Page Of Report 

Page 26 
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SL.VANNAH LABORATORIES 05183 
& ENVIRONMENTAL SERVICES, INC. • 

\NAL YSIS REQUEST AND CHAIN OF CUSTODY RECORD 

P.O. NUMBER 

. -~ --· ... -- ·-.- ... 

0 

.. .. . 
-· 

~ 
en 
C') 

~ 
,.-, 

.. -. ~-·- .... z 
< 

....... .. -

Phone: (912) 354-7858. Fax (912) J52-0iil5 
Phone: (904) 878-3994 Fax (904) 878-9504 
Phone: (305) 421·7400 Fax (305) 421·2584 
Phone: (205) 666-6633 Fax (205) 666-6696 
Phone: (813) 885-7427 Fax (813) 885-7049 

STANDARD TAT 

EXPEDITED TAT • 

REPORT DUE DATE,.,.., ... ....---­

* SUBJECT TO. RUSH FEES 

. 
~ 

-' . 
.. J 

·-
.:;) 

·~ .. 
~ 
\.W 

REUNQUISHED BY: (SIGNATURE) DATE TIME 

RECEIVED BY: (SIGNATURE) DATE. TIME ::-



S I .VA~NAH LABORATORIES 
... & ENVIRONMENTAL SERVICES, INC. 

05182 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

P.O. NUMBER 

• 00 5102 LaRoche Avenue, Savannah, GA 31404 
!51 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
0 414 Southwest 12th Avenue, Deerfield Beach, FL 33442 
0 900 Lakeside Drive, Mobile, AL 36693 
0 6712 Benjamin Road, Suite 100, Tampa, FL 33634 

A'- S lt.\. ~ 

NUMBER OF CONTAINERS SUBMITIED 

\ 

'. 
· .. _i 

:z 
< 

... ~ 
·~ 

'..:..J 
~ 

l 
!.! 

.: 

Phone: (912) 354-785. 
Phone: (904) 878-399 
Phone: (305) 421-7400 
Phone: (205} 666-6633 
Phone: (813) 885-7427 

• 
Fax (912)352.0165 
Fax (904) 878·9504 
Fax (305) 42 t-2584 
Fax (205) 666-6696 
Fax (813) 885-7049 

D EXPEDITED TAT. 

REPORT DUE DATE:, ____ _ 

* SUBJECT TO RUSH FEES 

l Ci<o RELINQUISHED BY: (SIGNATURE) DATE TIME 

RECEIVED BY: (SIGNATURE) DATE TIME ;-
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• 

• Phase ill Surface Water Sample Parameter Summary Table- Semi-Volatiles and Metals 

• 



• 

• 

• 

PHASE Ill SURFACE WATER SAMPLE PARAMETER SUMMARY TABLE 
SEMI-VOLATILES AND METALS 

SOUTHERN WOOD PIEDMONT FACIUTY 
WILMINGTON, NORTH CAROUNA 

I 

u.s. HIGHWAY #7~ I 
BRIDGE . OLD SUP I 

GREENFIELD 

. CREEK 

STATE PORTS 

AUTHORITY 

I 1/94 II 1/94 II 1/94 II 1/94 I 

I SEMI-VOLATILES II RESULT I DL* II RESULT I DL* II RESULT I DL* II RESULT I DL* I 

Acenaphthene NO 0.010 NO 

Acenaphthylene NO 0,010 NO 

Anthracene NO 0.010 NO 

Benzo(a)Anthracene NO 0.010 NO 

Benzo(a)Pyrene NO 0.010 NO 

Benzo(b,k) Fluoranthene NO 0.010 NO 

Carbazole NO 0.010 NO 

2-Chlorophenol NO 0.010 NO 

Chrysene NO 0.010 NO 

Oibenzo(a,h)Anthracene NO 0.010 NO 

2,4-Dimethylphenol NO 0.010 NO 

2,4-0initrophenol NO 0.050 NO 

Fluoranthene NO O.Q10 NO 

lndeno(1,2-cd)pyrene NO 0.010 NO 

Naphthalene NO 0.010 NO 

lp-chloro-m-cresol · NO 0.010 NO 

Pentachlorophenol NO 0.050 NO 

Phenanthrene NO 0.010 NO 

Phenol NO 0.010 NO 

Tetrachlorophenols NO 0.050 NO 

Trichlorophenols NO 0.010 NO 

!METALS II I II 
Arsenic NO 0.010 NO 

Chromium NO 0.010 NO 

Copper NO 0.025 NO 
NOTE: DL - Detection Limit 

NO = Below Laboratory Detection Limit 
All units in mg/1 

0.010 NO 0.010 NO 0.010 

0.010 NO 0.010 NO 0.010 

0.010 NO 0.010 NO O.Q10 

0.010 NO 0.010 NO O.Q10 

0.010 NO 0.010 NO 0.010 

0.010 NO 0.010 NO 0.010 

0.010 NO 0~10 NO OD10 

0.010 NO 0.010 NO 0.010 

0.010 NO 0.010 NO 0.010 

0.010 f---'-N--'"D--t-_0.;_0..:..1 O---ii-...;...N_D_-t-o_._01_o_,
1 

0.010 NO 0.010 NO 0.010 

0.050 NO 0.050 NO 0.050 

0.010 NO 0.010 NO 0.010 

O.Q10 NO 0.010 NO 0.010 

0.010 f---N_D_-t-_0.;_0..:..1 0---ii-...;...N-'-D--t-0.....:._01.:....0_,1 
0.010 NO 0.010 NO O.Q10 

0.050 NO 0.050 NO 0.050 

0.010 NO 0.010 NO O.Q10 

0.010 NO 0.010 NO 0.010 

0.050 NO 0.050 NO 0.050 
r------+----~r---~----;1 

0.010 NO 0.010 NO 0.010 

I II I II I I 
O.Q10 NO 0.010 NO 0.010 

0.010 NO 0.010 NO 0.010 

0.025 NO 0.025 NO 0.025 



• 

• Phase ill Surface Water Sample Laboratory Analytical Data and QA/QC 

• 



........... -:, .. 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • 

FEB 2 81994 

Ms. Sandra Watson ENVIRONMENTAL ArFAl.,.> 
Southern Wood Pieamont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Greg Kuntz-ETE 

REPORT OF RESULTS 

165 

LOG NO: S4-40324 

- Received: 20 JAN 94 

Project: Wilmington, NC 
Sampled By: Client 

Page 1 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

40324-1 States Port Authority C/F River Sample # 60 (# 
11743) 

40324-2 
40324-3 
40324-4 

Greenfield Creek # 61 (# 11744) 
SWP Old Slip # 62 (# 11745} 
US #74 New Bridge #63 (# 11746) 

tl~~~~-;;;~j---~-------. -----~----
2-Chlorophenol, mg/1 

· Phenol, mg/1 
2,4-Dimethylphenol, mg/1 
Trichlorophenols, mg/1 
p-Chloro-m-cresol, mg/1 
Tetrachlorophenols, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol~ mg/1 
Naphthalene, mg/1 

· Acenaphthene, mg /1 
Acenaphthylene, mg/1 
Phenanthrene, mg/1 
Anthracene, mg/1 
Fluoranthene, mg/1 
Chryaene, mg /1 
Benzo(a)Anthracene, mg/1 
aenzo(b,k)fluoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenzo(a,h)anthracene, mg/1 
Carbazole, mg/1 
Dilution factor 

40324-1 40324-2 

NO ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND. ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND NO 
ND ND 

1 1 

01-18-94 

01-18-94 
01-18-94 
01.-18-94 

40324-3 40324-4 

ND NO 
ND ND 
NO ND 
ND NO 
ND ND 
ND ND 
ND ND 
NO NO 
ND ~ 
ND NO 
ND ND 
ND ND 
NO ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND NO 
NO NO 
ND ND 
ND NO 

1. 1. 

----------------------------- ---------- ---------- ---------- ---------- ----------• 
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·; ... ·. ..· .. ..... :· .. .. 

L-SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, 

02 LaRoche Avenue • Savannah, GA 31404 . 352-0165 

FEB 2 81994 

Ms. Sandra Watson Ell-J IRji:fAtl~ l AL r-~ ..... · 
Southern Wood Piedmont (WI) 
P,O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Greg Kuntz-ETE 

REPORT OF RESULTS 

LOG NO: S4-40324 

Received: 20 JAN 94 

Project: Wilmington, NC 
Sampled By: Client 

Page 2 

LOG NO SAMPLE DESCRIP~ION 1 LIQUID SAMPLES DATE SAMPLED 

40324-1 

40324-2 
40324-3 
40324-4 

P.Aru\METER 

States Port Authority C/F River Sample # 60 (# 
11743) 
Greenfield Creek # 61 (# 11744) 
SWP Old Slip # 62 (# 11745) 
US #74 New Bridge #63 (# 11746) 

40324-1 40324-2 

01-18-94 

01-18-94 
01-18-94 
01-18-94 

40324-3 40324-4 

---------- ---------- ---------- ---------- ----------
ND ND ND ND •---------------------------

senic (7060), mg/1 
Chromium (6010), mg/1 ND ND. ND ND 
Copper (6010) 1 mg/1 ND NO ND ND 

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

• 
• - L- --·--· ,,.,. .. n,. .. .,. '" S:~v11nn11h. GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



I I 

.. 
S L SAVANNAH LABORATORIES 

.. ti. ENVJRONMENTA.L SERVICES, INC • 

• 5102l.aRoche Avenue • Sav~nnah, GA 31404 • ffil~54-7BSB • Fa}.!\l12!352.0165 

· l~~~~llWt~ ~ LOG NO: S4-40324 

Rece1·ved·. 20 J~" 94 F t S }: ~ '2~.4 -HL, 
Ms. Sandra Watson 

LOG NO 

40324-5 
40324-6 
40324-7 
40324-8 
40324-9 

Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Greg Kuntz-ETE 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits 
Accuracy (mean ~ recovery) 
Precisian (~ RPD) 
Analyst Initials 
EPA Method Numbers 

PARAMETER 40324-5 40324-6 40324-7 

Project: Wilmington, NC 
Sampled By: Client 

Page 3 · 

40324-8 40324-9 

~~~:~~~=~:~~~i~~~--------
---------- ---------- ---------- ---------- ----------

0.010 108 ~ 4.6 ~ ML 8270 

• 

Phenal, mg/1 
2,4-Dimethylphenal, mg/1 
Trichlaraphenals, mg/1 
p-Chlara-m-cresa1, mg/1 
Te~rachlarophena1s, mg/1 
2,4-Dinitraphenal, mg/1 
Pentachlorophenol, mg/1 . 
Naphthalene, mg/1 
Acenaphthene, mg/1 
Acenaphthylene, mg/1 
Phenanthrene, mg/1 
Anthracene, mg/1 
F1uaranthene, mg/1 
Chrysene, mg/1 
Benza(a)Anthracene, mg/1 
Benza(b,k)fluoranthene, mg/1 
Benza(a)pyrene, mg/1 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenza(a,h)anthracene, mg/1 
Carbazole, mg/1 

0.010 
0.010 
0.010 
0.010 
0.050 
0.050 
0.050 
0.010 
0.010 
0.010 
0.010 

. 0. 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

----------

110 ~ 
120 ~ 

72 ~ 
116 ~ 

73 % 
102 \ 

66 \ 
90 '% 
77 % 
88 \ 
86 \ 
94 t 
88 \ 
94 % 

106 ~ 
99 \' 
98 % 

106 ~ 
110 ~ 

60 ~ 

----------

0 ~ ML 8270 
0.83 ~ ML 8270 
4.2 ~ ML 8270 

0 % ML 8270 
5.5 % ML 8270 
2.9 ~ ML 8270 

29 % ML 8270 
2.2 % ML 8270 
7.8 % ML 8270 
3.4 t ML 8270 
4.6 \ ML 8270 
5.3 ~ ML 8270 
1.1 ~ ML 8270 
3.2 ~ ML 8270 
2.8 ~ ML 8270 

11 % ML 8270 
10 % ML 8270 

4.7 % ML 8270 
0.91 \' ML 8270 

12 % ML 8270 

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

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
. & ENViRONMENTAL SERVICES, INC. 

FEB 2 81994 
Ms. Sandra Watson · 
southern Wood Piedmont (WI) ENVIRONMENTAL J\rr, .. .... 
P.O. Box 5477, I-SS and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Greg Kuntz-ETE 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits 40324-5 
40324-6 
40324-7 
40324-8 
40324-9 

Accuracy (mean % recovery) 
Precision (% RPD) 
Analyst Initials 
EPA Method Numbers 

PARAMETER 

~senic (7060), mg/1 
~romium (6010), mg/1 

Copper (6010), mg/1 

• 

40324-5 

----------
0.010 
0.010 
0.025 

----------

40324-6 40324-7 

---------- ----------
99 % 6.1 % 

100 \ 3.0 % 
100 \ 3.0 % 

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

65 

LOG NO: S4-40324 

Received: 20 JAN 94 

Project: Wilmington, NC 
Sampled By: Client 

Pa.ge 4 

40324-8 40324-9 

---------- ----------
PG 7060 
JM 6010 
JM 6010 

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

Laboratory locations In Savannah, GA • Tal/ahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 
I 

2) 352-0165 

FEB 2 81994 
Ms. Sandra Watson 
Southern Wood Piedmont (WI) Err f\l ' ·•i .l 
P .0. Box 5477, I-85 and Sigs£m!UU~HM n \ 1" "' '' 
Spartanburg, SC 29304 . · 

CC: Greg Kuntz-ETE 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

40324-10 Dates Extracted 
40324-11 Dates Analyzed 

PARAMETER 40324-10 

KOOl (Method 8270) 
2-Chlorophenol 
Phenol 

~,4-Dimetbylphenol 
111'Trichlorophenols 

p-Chloro-m-cresol 
Tetrachlorophenols 
2,4-Dinitrophenol 
Pentachlorophenol 
Naphthalene 
Acenaphthene 
Acenaphthylene 
.Phenanthrene 
Anthracene 
Fluoranthene 
Chrysene 
Benzo(a)Anthracene 
Benzo(b,k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Carbazole 

Arsenic (7060) 
Chromium (6010) 
Copper (6010) 

01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 

·01.24.94 
01.24.94 
01.24.94 
01.24.94 
01.24.94 

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

• 
I 

LOG NO: S4-40324 

Received: 20 JAN 94 

Project: Wilmington, NC 
Sampled By: Client 

Page 5 

----------------------
'40324-~1 

----------
_,_ ________ 

02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
02.17.94 
01.21.94 
01.24.94 
01.24.94 

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

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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- L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02laAoche Avenue • Savannah, GA 31404 • (9"\fu~~t. uw~52.Q165 
~~~ ~I'J LOG NO' 84-40324 

fEB 2 81994 Received: 20 JAN 94 

LOG ~0 

40324-12 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I:-85 and Sigabee ENVlRONMEN1Al 
Spartanburg, SC 29304 

CC: Greg Kuntz-ETE 

REPORT OF RESULTS 

SAMPLE DESCRIP~ION , QC REPORT FOR LIQUID SAMPLES 

Report CompletiQn Date 

PARAMETER 40324-12 

Date Reported 02.23.94 

Project: Wilmington, NC 
Sampled By: Client 

Page 6 

• 
Methods: EPA SW-846 
ND = Not Detected 

J. W. Andrews, Ph. D • 

• 
Final Page Of Report 

I· 
'I 

• -a..---•~"' ,,,..,.finn!': In Savannah. GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L !ANNAH LABORATORIES 
~RONMENTAL SERVICES, INC. 

14754 

7- I 

7- } 

1- J 

• L.J ~102 LaAocne 1\Ytnue, i:lllYllnnah, Gn ,.,_.4 
Cl28461ndustrlal Plaza Drfve, Tallahassee, FL 32301 
0414 Southwest 12th Avenue, Deerfleld Beach, FL 33442 
Cl 900 lakeside Drive, MobUe, AL 36693 
Cl 6712 Ben!amln Road, Suitt 100, Tampa, FL 33534 

REQUIRED ANALYSES 

Phor ••• , • •• 1 354-1 ••• 
Phone: (9Q.4) 878-3994 
Phone: (305) 421·7400 
Phone: (205) 66U833 
Phone: (813) 88S-7427 

tj~" 

• 

(9Q.4) 878-9504 
(305) 421-2584 

Fax (205) 866-6898 
Fax (813) 885-7049 

STANDARD TAT 

EXPEDITED TAT • 

REPORT DUE DATE---­

* SUBJECT TO RUSH FEES 

• 




