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A GREAT LAKES CHEMICAL CORF'O~~A"fiON COMPAN't' 

February 27, 1996 

Ms. Sharron Rogers 
Division of Solid Waste Management 
Hazardous Waste Section 
Post Office Box 27687 
Raleigh, North Carolina 276U-7687 

Reference: Revised Closure Plan 
Third Creek Monofill 
City of Statesville 
Statesville, North Carolina 
EPA ID Number NCR 000 001602 
Aquaterra Job No. 5205800 

Dear Ms. Rogers: 

On behalf of the City of Statesville, A~:~uaterra, Inc. (Aquaterra) is pleased to present the 
following revised closure plan detailing the closure activities required for the Third 
Creek Monofill site located southeast of the City of Statesville, North Carolina. This 
closure plan was prepared at the request of the City of Statesville pursuant to the 
Administrative Order on Consent (Docket #94-191) entered into by the City of 
Stutesville and the North Carolina Department of Environment, Health, and Natural 
Resources (NCDEHNR). Revisions are in response to the NCDEHNR, Division of 
Solid Waste Management, Hazardous Waste Section letter, Comments on Closure and 
Post-Closure .Plans, Third Creek Monoflll, dated November 17, 1995. 

This Closure Plan is based on interim status ( 40 CPR Part 265 and as adopted by the 
State of North Carolina) under Subpart G- Closure and Post-Closure in accordance with 
40 CPR 265.110 through 265.116; Subpart H- Financial Requirements in accordance with 
40 CPR 265.140 through 265.142 and 265.146; and Subpart N- Landfills in accordance 
with 40 CPR 265.310. 

CORPORATE HEADQUARTERS: 4901 WIIHflS EDGE DRIVE, 111\LEIGH, NC 27606 • (919) 859-9987 • ffiX (919) 859-9930 
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If you have any guestions or comments concerning this plan, please contact Mr. Neal 
McElveen al: (704) 525-8680 or Ms. Susan Kite at (910) 852-5003. 

AQUA TERRA, INC. 

711- '/t.J nt/~ 
M. Neal McElveen, P.E. 
Project Manager 

( 
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Susan Kite, P.G. 
Senior Project Manager 

Senior Peer Review I, 4 
s!7;;~-l~~:~. 
Senior Hydrogeologist/Program Manager 
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1 Introduction 

1.1 Background 

Revised Closure Plan 
Third Creek Monofill 

City of Statesville 
Statesville, North Carolina 

EPA 1D Number NCR 000 001 602 

February 27, 1996 

The City of Statesville (the "City") operates a waste water treatment system at the 
Third Creek site located southeast of the city limits of Statesville, Iredell County, 
North Carolina (see Figure 1). The site is situated on a dirt road off of Third Creek 
Road southeast of Statesville. The site is bordered to the north by pasture land. To 
the south of the facility is Third Creek. To the east of the property is residential 
property and to the west woodlands. The site operates under an National Pollutant 
Discharge Elimination System (NPDES) yermit (Permit No. 0020591) and a non
discharge permit (Permit No. WQ000404UJ. Concern from elevated concentrations 
of cadmium in the treatment system was raised in 1993. The non-discharge permit 
was modified to allow the removal and landfillin~ of over 20 years of accumulated 
solids from Aeration Basins 1 and 2 and the digester in an effort to reduce the 
amount of cadmium in the waste water treatment system. A composite core sample 
of this sludge was taken at the start of the clean-out in April 1993, and it passed 
TCLP. 

The sludge was placed in eight landfill trenches on property near the waste water 
treatment plant (see Figure 2). Based on information obtained from the City of 
Statesville Vlater/Waste Water Treatment Department, a sump pump was initially 
utilized to draw down Aeration Basin No. 2 and the sludge was pumped to the 
digester followed by a belt press for dewatering. The dewatered solids were then 
transported to the trenches. The remaining sludge/solids from the aeration basin was 
initially removed utilizing a clam shell until a front end loader could be operated 
within the basin. The clam shell removed the sludge/solids in long narrow strips 
generally removing the top layers first. The sludge removed by the front end loader 
was first pushed into a pile and then loaded onto trucks for transport to the monofill. 

During the final removal of the sludge from the basin, a second sample was collected 
and analyzed. The results of this sample revealed high concentration of cadmium; 
however, thh sample was analyzed for total cadmium rather than cadmium by the 
TCLP method. Based upon this result, the City immediately ceased removal 
operations and contacted the Department of Environment, Health, and Natural 
Resources. The City then contracted with International Technology Corporation 
("IT'') to sample the monofill trenches. IT began sampling the monofill trenches on 
February 5, 1994, and completed sampling on February 10, 1994. Due to poor 
weather conditions and difficulty maneuvering the drill rig, borings were installed 
along the apparent center line of each trench. Sludge materials were not found in 
every boring. Samples were obtained using 5 feet long split spoon samplers. 
Generally, the trenches were divided into four sections. As per Mr. Jesse Wells of 
the North Carolina Department of Environment, Health, and Natural Resources 
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(NCDEHNR), one composite sample from each trench was analyzed for TCLP 
organics and inorganics ~the volatile constituents were collected as grab samples). 
One composite TCLP metals sample per trench section, except for the section where 
a full TCLP analysis was completed, was also analyzed. Subsequent sampling of the 
monofilled sludge identified cadmium levels in excess of the regulatory limit for 
cadmium according to TCLP in seven of the trenches. TCLP cadmium levels in one 
trench, Trench II, were below action levels. Sampling protocols, boring locations, 
documentation, and analytical results were presented in the IT Sampling and Analysis 
Trip Report, dated February 1994. 

The variation in TCLP cadmium levels could be directly related to the method in 
which the sludge/solids were removed from the basin and also the amount of digested 
sludge materials placed in these trenches. As discussed above, the dewatered solids, 
which would typically have a lower leachable metals concentration were separately 
transported and placed in the monofill trenches. In addition, the fact that slud~e 
materials were not noted in all borings shows the variability in placement of sludge m 
the monofill. Furthermore, as the initial sampling indicates, some of the sludge 
placed in the monofill (i.e. the top layer) was not hazardous. Therefore, Trench H 
could conta:in a combination of nonhazardous sludge and non-hazardous dewatered 
solid.s. Because it was not required at the time, the City did not document the order 
in which the trenches received sludge and dewatered solids. 

Based upon this investigation and the laboratory analytical results, the City entered 
into an Administrative Order on Consent (Order) with the NCDEHNR, Division of 
Solid Waste Management (DSWM) that was signed by the City of Statesville on 
March 8, 1995. In accordance with this Order, the City of Statesville submitted a 
Phase I Subsurface Characterization Work Plan and a Ground Water Sampling and 
Analysis Plan to address the requirements of the Order. This work plan was 
submitted on April 8, 1995. The subsurface characterization was completed in mid
April 1995 and a report of Phase I Subsurface Characterization was submitted on May 
8, 1995. The Ground Water Sampling and Analysis Plan was also submitted on May 8, 
1995. A Closure Plan, Post-Closure Care Plan, and Closure and Post-Closure Care 
Costs were submitted on August 7, 1995. Revisions to the Closure Plan, Post-Closure 
Care Plan, and Closure and Post-Closure Care Costs are in response to the 
NCDEHNR Division of Solid Waste Management, Hazardous Waste Section letter, 
Comments on Closure and Post-Closure Plans, Third Creek Monofill, dated November 
17, 1995. 

1.2 Closure Plan Development 

The City o:f Statesville has contracted Aquaterra to develop and implement the 
Closure Plan in accordance with 40 CFR 265.110 through 265.116. In addition, the 
financial requirements for closure will be developed as outlined in 40 CFR 265.140 
through 265.143 and 265.146. Also, 40 CFR 265.310 (Subpart N- Landfills) will be 
used as a guideline in developing the closure care activities. 

The Closunl Plan for the Third Creek Monofill hazardous waste management unit 
(HWMU) is presented in Section 2.0. 
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1.3 Maintenance of Closure Plan 

City of Statesville 
52213 

February 27, 1996 

The City of Statesville will maintain an on-site copy of the approved Closure Plan 
and all revisions until the certificate of closure has been submitted and accepted by 
the NCDEHNR, HWS as outlined in 40 CPR 265.112(a). The Closure Plan copy 
and all revisions will be maintained at the Third Creek water treatment facility by a 
designated ~~mployee of the City of Statesville. The current facility designee's 
address and phone number are as follows; 

2 

2.1 

Mr. L. F. ("Joe") Hudson, Jr., Director 
Water/Waste Water Treatment Department 
City of Statesville 
Post Office Box 1111 
Statesville, North Carolina 28687-1111 
Phone: (704) 878-3438 

Closutre Plan 

Introduction 

The following Closure Plan has been prepared to address the closure performance 
standards outlined in 40 CFR 265.111. The City of Statesville will close the Third 
Creek Monofill site so that; 

0 

0 

0 

there is minimal need for further maintenance of the Hazardous 
Waste Management Unit (HWMU) (265.111(a)); 
the closure protects human health and the environment and minimizes 
or eliminates the post-closure escape of hazardous waste 
decomposition products to the ground water, surface water, and 
atmosphere (265.111(b)); and 
the Closure Plan complies with the requirements of Subpart G -
Closure and Post-Closure and Subpart N- Landfills (40 CFR 265.310). 

This plan addresses the eight trenches (Third Creek Monofill) varying in length from 
approximately 50 to 140 feet, width from approximately 10 to 15 feet and depth of 
approximately eight feet where the sludge was placed. Seven of the trenches 
eXhibited cadmium concentrations above the TCLP regulatory level of 1.0 milligram 
per liter (mgjL). The site is located approximately 2,000 feet west of Third Creek 
Road and 5,000 feet south of Highway 70 . 

2.2 Maximum Inventory of Hazardous Waste 

In 1993, concerns arose over elevated cadmium levels in the waste water treatment 
system. The Third Creek facility modified an existing non-discharge permit (Permit 
No. WQ0004040) to allow removal and landfilling of over 20 years of accumulated 
solids from Aeration Basins 1 and 2 and the facility digester. The solids were placed 
in eight trenches near the site. According to the Third Creek facility records, 
approximately 1, 750 cubic yards of material were placed in the trenches. Based on 
the February 1994 sampling data collected by IT Corporation of Knoxville, 
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Tennessee, concentrations of cadmium using the TCLP ranged from 0.15 to 38.0 
parts per mi.Ilion. The estimated volume of hazardous waste generated (as required 
by (265.111(b)(3)) at the Third Creek facility is 1,750 cubic yards of solids (cadmium 
contaminate:d) from the aeration and digester basins. There are no records of 
additional hazardous wastes generated at the facility. The waste water treatment 
plant has been in operation since the early 1970's. 

2.3 Closure of the Third Creek Monofill 

2.3.1 On-Site Stabilization 

Prior to closure of the HWMU, a treatability study will be conducted on materials 
contaminate:d with high concentrations of cadmium. The objective of the treatability 
study will be to determine the effectiveness of stabilization/solidification for 
mimmizing the leachability of cadmium. Testing will be conducted following a 
phased approach. The preliminary treatment phase will evaluate a number of 
reagents and reagent formulations for stabilation of the sludge materials. The 
preliminary treatment criteria will be leachability of cadmium as measured by TCLP. 
Optimum rc~agents/reagent formulations will be evaluated during a confirmation 
testing phase~. Details of the treatability study are included in Appendix A. 

The HWMU will be closed by stabilizing the sludge and installation of a capping 
system. A treatment plant consisting of a concrete staging pad, power screen, and 
pugmill will be set on-site. The concrete pad will be used to stage materials awaiting 
treatment. An estimated 2 to 3 feet of overburden soil from each trench will be 
excavated, staged on-site, and laboratory tested for potential use as fill material. The 
sludge/solids will be excavated and staged on a concrete pad. The sludges/solids will 
be loaded into the power screen and discharged into the pugmill batch mixer. A 
predetermined percentage of fixation chemical ( determinea from bench scale tests 
described in Appendix A) will be added and thoroughly mixed. The treated material 
will be staged on plastic, covered to prevent stormwater contact, and allowed to cure 
as determined in the treatability study. Following the curing time for the stabilized 
material, and prior to placement of the media back into the trenches, treated 
materials will be tested for leachable cadmium using TCLP on a 250 ton to 500 ton 
interval. 

To confirm that all the contaminated sludge/solids have been excavated from each 
trench, confirmatory soil samples will be obtained from the bottom of each trench at 
20-foot intervals (5 soil samples per 100 feet) and from the side walls and end walls 
of the trench ( 4 soil samples) utilizing a decontaminated stainless steel hand auger. 
Each trench wtll be gridded on 5-foot intervals. For each 20-foot length, one sample 
will randomly be collected. In a similar manner, the sides and ends of the pit will be 
gridded, and one sample per side and end randomly chosen. The soil samples will be 
collected from bottom or wall surface to 6-inches deep, thoroughly mixed by 
quartering, and then a sample collected. The soil samples will be analyzed for 
leachable cadmium using TCLP. Any contaminated soils will be excavated, placed 
on the concrete pad, and treated with the sludge/solids. The treated material will 
then be placed back into the trenches in 12-inch lifts and compacted to a density of 
90 percent using a sheeps foot roller. The treated material will be capped following 
the procedures m Section 2.3.2. 
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2.3.2 Closure and Post-Closure of Landfills 

For the purposes of closure, post-closure, and financial responsibility, the Third 
Creek Monofill is considered to be a landfill and the City of Statesville must meet the 
requirements for landfills specified in Subparts G, H, and F of 40 CFR 265 as per 40 
CFR 265.310. Under Subpart N - Landfills (Section 40 CFR 265.310), Closure and 
Post-Closure' requirements include: 

(a) 

(b) 

At final closure of the landfill, the owner or operatdr must cover the landfill 
with a final cover designed and constructed to: 

(1) 

(5) 

provide lon~-term minimization of migration of liquids through the 
closed landfill; 
function with minimum maintenance; 
promote drainage and minimize erosion or abrasion of the cover; 
accommodate settling and subsidence so that the cover's integrity is 
maintained; and 
have a hydraulic conductivity less than or equal to the hydraulic 
conductivity of any bottom liner system or natural subsoils present. 

After final closure, the owner or operator must comply with all post-closure 
requirements contained in Sections 265.117 - 265.120, including maintenance 
and monitoring throughout the post-closure care period. The owner or 
operator must: 

(1) 

(2) 

(3) 

(4) 

maintain the integrity and effectiveness of the final cover, including 
making repairs to the cover as necessary to correct the effects of 
settling, subsidence, erosion, or other events; 
maintain and monitor the ground water monitoring system and comply 
with all other applicable requirements of Subpart F of this part; 
prevent run-on and run-off from eroding or otherwise damaging the 
final cover; and 
protect and maintain surveyed benchmarks used in complying with 
Section 265.309. . 

The owner or operator of a landfill must maintain the following items in the 
operating record required in Section 265.73: 

• 

• 

2.3.2.1 

on a map, the exact location and dimensions, including depth, of the 
landfill with respect to permanently survey benchmarks, and 
the contents of the landfill and the approximate location of each 
hazardous waste type within each landfiJI cell. 

Impermeable CAP System 

Following placement of the stabilized material, closure will be completed with an 
impermeable cap system that will cover each of the seven trenches. 
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The impermeable cap will consist of a geotextile fabric followed by a compacted two
foot layer of clayey silty sand to sandy silt with a hydraulic conductivity Jess than or 
equal to 1E-·7 centimeters per second (em/sec) after compaction or at a minimum 
have a hydraulic conductivity less than or eq_ual to the underlying backfill and natural 
soil. Overlying the compacted soil layer WJll be a 30 mil h1gh density polyethylene 
(HDPE) Jine:r followed by a 12-inch sand layer for drainage. A geotextile filter fabric 
will be placed over the sand layer followed by two to three feet of lightly compacted 
topsoil or fjlJI dirt. The topsoil will be seeded to prevent erosion. A grade of one to 
two percent will be maintained from the compacted impermeable soil layer up to the 
topsoil or fill layer to promote drainage. 

After the capping of the trenches has been completed, the City of Statesville will 
upgrade the existing facility security system in accordance with 40 CFR 265.14 
(a),(b ). In addition, permanent monuments will be placed at the four corners of the 
landfill cap(s) and surveyed with respect to a permanent benchmark. 

2.3.2.2 Placement of Compacted Layer 

The two-foot layer of clayey silty sand to sandy silt shall be placed in horizontal lifts 
not tp exceed 12-inches in uncompacted thickness. Each lift shall be compacted by a 
minimum of six passes of compaction equipment and to a minimum density of 90 
percent of the maximum dry density as determined in accordance with ASTM D-698. 
Materials shall be placed at no less than 2 percentage points below the optimum 
moisture content as determined in accordance with ASTM D-698 and no greater 
than 3 perce:ntage points over the optimum moisture content. At no time will the 
minimum number of passes be reduced. The soils shall be free of trash, perishables 
or other dekterious materials. No cobbles, stones, or rock greater than 3-inches in 
diameter will be placed in the compacted layer. 

Upon completion of placement, the upper surface shall be trimmed to a smooth 
surface and then compacted by three passes of a smooth wheel roller to provide a 
smooth, flat surface. In addition, a hydraulic conductivity test will be conducted 
following the placement of the 2-foot compacted layer. 

2.3.2.3 Placement of Topsoil Material 

Topsoil material shall consist of clean off-site borrow materials. Topsoil shall be free 
of trash, perishable or other deleterious materials. No cobbles, stones, or rock 
fragments greater than 3 inches in diameter will be placed in the topsoil layer. 
Topsoil mat~~rials will be sufficiently compacted by placement activities; no further 
coml?action of the topsoil will be required. No m-place density testing will be 
reqmred on the topsoil materials. 

2.3.2.4 Runoff/Run-on Control 

The topsoil cover will be sloped such as to prevent drainage to the HWMU. The 
to.P.soil cover grade will be approximately one to two percent. In addition, the cover 
WJII be protected from erosion by planting vegetation such as perennial grasses. The 
areas around each trench will be graded so as to control run-on and prevent pooling 
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of runoff on the capping system. Details of the run-on and runoff control are 
presented in the ReviSed Post-Closure Care Plan. 

2.3.2.5 Testing and Monitoring 

All borrow sources for the fill soil, capping soil, and topsoil will be sampled and 
analyzed for volatile organic compounds (VOCs) according to SW-846 Method 8240, 
semivolatile organic compounds (SVOCs) according to SW-846 Method 8270, and 
the eight Resource Conservation and Recovery Act (RCRA) metals. No 
contaminated borrow material will be allowed on-site. 

Hydraulic conductivity testing will be conducted on natural soils at the site and 
following placement of the compacted two-foot cap layer. Hydraulic conductivity 
testings will be in accordance with the Fall-head Test. 

All placement activities will be continuously monitored by a qualified engineer or 
geologist familiar with soil placement, testing techniques, and procedures. On-site 
testing will consist of determining in-place density by the Sand Cone method in 
accordance with ASTM D-1556, the Rubber Balloon method in accordance with 
ASTM D-2167, or by the Nuclear method in accordance with ASTM D-2922. 

Prior to placement activities, moisture/density tests will be performed on 
representative samples of each material to be placed. The results of these tests will 
be the basis for determining acceptable in-pface density criteria. If there is any 
discrepancy between testin~ results using different methods, the Sand Cone method 
shall be the standard to which all results shall be compared. Natural subsoils on-site 
will be tested in-place by the Nuclear method in accordance with ASTM D-2922. 

Testing frequency shall be a minimum of one test per lift. Any in-place materials not 
meetin~ the minimum density requirements shall be recompacted. uron completion 
of the m-place test, the hole created for the test shall be cleaned o any remaining 
sand or other materials and shall be backfilled with commercially produced bentonite 
clay pellets, hydrated and hand compacted in a maximum of two inch lifts. 

2.3.2.6 Subsidence 

The potential subsidence of the capping system should be negligible. The materials 
placed in accordance with the above procedures will exist in a compacted condition 
and will be over-consolidated due to the compactive effort during placement. Since 
there will be no surcharge load placed on the area by surface load and minimal 
seepage will be flowing downward through the placed material, there is no 
mechanism available to cause further compression of the cap, fill, or subgrade 
materials. 

2.3.2.7 Closure Schedule 

The closure activities outlined above will be completed within 180 days in accordance 
with the AOC (Docket #94-191), 40 CFR 265.113(b)(codified at 15A NCAC 15A 
NCAC 13A.0010), and after receiving approval from tbe HWS. As the AOC sets 
forth, the site is considered one unit rather than seven separate units. Therefore, the 
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City of Statesville is not submitting seven separate schedules for closure and post
closure care,, but rather will adhere to the schedule set forth in the AOC. 

2.4 Decontamination of Equipment 

All equipme:nt and tools will be decontaminated on-site using power washing with 
water (pH 6.0-7.0). A self-contained steel decontamination pad will be utilized to 
collect washdown from the decontamination process. Equipment will be positioned 
during decontamination so that washdown water or fluid is collected without runoff 
to any unlined portion of the soil. All washdown in the self-contained steel decon 
pad will be removed following completion of the project by a vacuum system and 
placed in drums and will be disposed of by the contractor. Additional materials, such 
as plastic sheeting, personnel protective equipment, etc., will be placed in drums. 
The decon wastewater from the washdown and other solid waste materials will be 
sampled and analyzed for leachable cadmium using TCLP. If the decon wastewater 
or other solid waste is hazardous, the material will be disposed of at a permitted 
Treatment, Storage, and Disposal Facility (TSDF). Documentation, manifests, and 
certification will be performed in accordance with all applicable regulations including 
40 CFR 260, 261, 262, 263, and 268. Completion of decontamination will be 
determined by visual inspection to ensure all soils have been removed from the 
equipment. 

2.5 Inspection and Maintenance 

The City of Statesville will ensure that the closed Third Creek Monofill is properly 
maintained by inspecting it monthly for the following: 

• erosion damage 
• vegetative cover 
• run-on/run-off control system 

The capping system will be sloped to provide positive site drainage away from the 
HWMU. The cap's slope is designed so that the maximum drainage velocity leaving 
the cap is less than the velocity likely to cause erosion for the selected vegetation. 
The cap will be visually inspected annually by a professional engineer to ensure that 
the positive drainage slope is maintained. Should minor subsidence or spot 
irregularities be discovered, new topsoil will be placed on the cap and it will be 
regraded. 

The cap will also be protected from erosion by maintaining an appropriate vegetative 
cap. Maintenance activities for the vegetative cap will include mowmg, seeding, and 
fertilizing during the year. The activities will be performed on an as-needed basis 
due to the seasonal nature of vegetation. 

2.6 Closure Cost and Financial Assurance 

The closure costs and financial assurance information required under 40 CFR 
265.142 and 40 CFR 265.143, respectively (Subpart H- Financial Requirements) will 
be submitted under separate cover by the City of Statesville. 
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The closure cost estimate and any revisions will be retained at the Third Creek 
Waste Water Treatment facility and updated on an annual basis to reflect cost 
changes as a result of inflation or changes in the Closure Plan activities. 

As approved by the HWS, the City of Statesville will submit financial assurance 
information sixty days following submittal of the closure and post-closure care plans. 

The City of Statesville will review six mechanisms for financial assurance including: 

2.7 

• 
• 
• 
• 
• 
• 

Closure Trust Fund (265.143(a)) 
Surety Bond (265.143(b)) 
Closure Letter of Credit (265.143( c)) 
Closure Insurance (265.143( d)) 
Financial Test and Corporate Guarantee for Closure (265.143( e)) 
Multiple Financial Mechanisms (265.143(f)) 

Certification of Closure 

Within 60 days of completing closure, the City of Statesville will submit to the HWS a 
certi{ication by both the City of Statesville and an independent professional engineer 
registered in the State of North Carolina that the Third Creek Monofill has been 
closed according to the approved Closure Plan. Documentation supporting the 
independent registered professional engineer's certification will be maintained until 
the HWS releases the City of Statesville from the financial assurance requirements 
for Closure under 40 CPR 265.143(h). 

2.8 Notice to Local Land Authority 

Within 60 days after closure is completed, the City of Statesville will submit to the 
Iredell County Register of Deeds and to the HWS a survey plat indicating the 
location and dimensions of the trenches with respect to permanently surveyed 
benchmarks. This plat will be prepared and certified by a professional land surveyor 
registered in the State of North Carolina. The plat will contain a note, prominently 
displayed, which states the City of Statesville's obligation to restrict disturbances of 
the site in accordance with the applicable Subpart G regulations ( 40 CPR 265.116 as 
adopted in 15 NCAC 13A .0010). 

3 Post-Closure Care Plan 

A Post-Closure Care Plan will be implemented after the closure is complete. This 
plan has been developed and submitted to the HWS under separate cover 
(Aquaterra r'eport number 52214). The following items have been included in the 
post-closure care plan: 

• Ground Water Sampling and Analysis Plan - A ground water 
sampling and analysis plan prepared by a licensed geologist will be 
submitted to the HWS within 15 days of notification ( 40 CFR 
265.93(d)(l)) in accordance with 40 CPR 265.93(d)(2). This plan was 
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City of Statesville 
52213 

February 27, 1996 

submitted to the HWS on May 8, 1995 (Aquaterra report number 
GR5041). 

The ground water sampling and analysis plan addresses: 

• 
• 

• 

• 

the number, location, and depth of wells; 
sampling and analytical methods for those hazardous 
wastes or hazardous waste constituents found present at 
the facility; 
evaluation procedures, including use of previously 
gathered ground water quality information; and 
a schedule of implementation . 

A descriJ?tion of the planned ground water monitoring activities and 
frequencies at which they will be performed. 

A description of the planned maintenance activities and frequencies at 
which they will be performed for the cap, security system, and 
monitoring wells. 

The name, address, and phone number of the person or office to 
contact about the hazardous waste disposal umt during the post
closure care period. 

Recordkeeping and reporting during post-closure: 
• ground water monitoring data and evaluation of data; 
• annual report; 
• updates on costs ofrost-closure care; and 
• maintenance of a! records for the post-closure care 

period. 

Copies of the Post-Closure Care Plan will be maintained at: 

City of Statesville 
Water/Waste Water Treatment Department 
Post Office Box 1111 
Statesville, North Carolina 28687-1111 
Attention: Mr. L .F. ("Joe") Hudson, Jr., Director 

The person responsible for updating the Post-Closure Care Plan will 
be the facility representative mentioned or his designee. As the Post
Closure Care Plan is updated or amended, the date and number of the 
revision will be placed on the lower left corner of each page revised 
and the revision will be noted on the plan's title page. 

A financial assurance mechanism adopted by the City of Statesville will 
be submitted under separate cover. 
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KmER ENVIRONMENTAL SERVICES, INC, 
FOUR SEASO~S WVmONMENTAL,lN<;, 

TREA TABILITV S'TIJDV PROPOSAL 

SCOtE OF WORK 

Kiber· Environm~~w Sel'\fices, Inc. (Kiber) developed the followins •cope of work in 
accordance with infonnation provided by Four Seasons Environm11ntal, lllo. (Four 
Seasons). The followine diseull$ions include information on the untreall!d 
chara•:tcrization and treatability testing program. 

The tru,tability study will be conducted on m2teriah contaminated with hi'h 
con<:e"trations of CAdmium .. The objective or the treatability study will be 10 
dete<rnin~ the cf!=ivencss of solidif~eu.tionrsr.abil!zatlon ror minimizing the 
loaollability of eadmlum from soUJ :H~mpled from l'lo site, Testioc willlx: eonduete.d 
usine :a phue<'l tppn:l.ilch. The prelimi~uy treatment phase will evaluate a number of 
reqents and reagent formulations for $!abilization trel!tment of materials u.mplod 
from the site. The performance criteria durinJ Pfeliminary treatment evaluations will 
be luc:hability of cadmium as measured in the eJCtract produced by the Toxicity 
·cham;teristle teaching Proce4ure (fCLP), Optimum rr.qents and reaacnt 
fomlulll.tions develope-d durin: the preliminary tf<:atment ph~ will be further 
evalua111'1! durin: • c.onf1rmation testing ph•oe. 

Upon ,-=ipt, Kiber will place the materi~l• i1:to refri&ente<:l storage mllintllined at il 
temperature of 4 degre..s Celsius ("C) untll initiation of the ti'CIItablllty tcstinJ. Klber 
will tlum borno&enlze the untreated material to betw ensure unifQrrn ll>llt~rllll• for 
treatabHity testina. Homo~enization will be conducted on the material after cooling to 
a temporuturc of 4 degrees Celsius <"C). Klbet will utilire sla.inless steel mixinl 
instrum,ents and minimlre volaliliu.t!on of or-game compounds through the U!e of low 
energy mil<ing to:hn.iqucs. for bC<~ch•scale rest!nj:;, Killer will remove all pll'licl~ 
luger thlll 3/8 inehes in dilln1eter from ach waste material. 

Afu:.r homogeni.Un& the waste material, repttMntative aliquots of the wll.5te will be 
collected for chancl:rization testillg. The esttblithment of the baselirte level of 
contami:natlon is important for eomparint and determlnlnl: the effectiveness ol 
3clidlfi(:ation tr"<<tmcnt. 'Il•c re<ults of th., untreated characlC!ir.at!on test.lng will alSo 

···----l 
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allow JCib~T to u~ mat" the tel\gents lllld =gent concentrations necessary for l'!ffectiv~ 
treatment. The following chemical i111alyses will be conducted 011 aliquots of each 
unt!'i!a~ material in accordance with the $pccified methods: 

Total Cadmium 
TCLl' Cadmium 
Mat!lrial pH 

BPA Mllth<>d 6010 
EPA Method$ 131116010 
EPA Mefuod 904S 

Geoto,oonical ch~teriz:.ation provk!es basic infotnll\tiort on the handling pro~ of 
the C<)Otamlntued soils. Physical propertie.s are 11~ w prepare cost ~timatcs a.nd 
design specification• with ~ to full-5calO treatm<:>nt, matc::r'~ ex<:>avation, lftllroport 
and oto:ap. Til• Information genemted i• critlo41 to ma.ldng !iOund engineerinJ 
decirion•. The folloWing analyses will be condue!M on the untreated tm~tability 
sample in aceordtnoe with the referenced American Society of Testing and Materials 
(AS'IM) test methods: 

Moistun: CDntent 
llulk Unit W<:leht I Bulk Specifi~ Onvity 

ASTM D 2216 
ASTM D SOS7 

Kibtl.l has found !hal the mo3t effe.;tive appnoath fof Stllbilidn; difficult materials is 
·to sc•·een a wid• range of treatment reagent! and r~ent e.on~nballons. Non
pmprlebuy mlitfll:s, includilla Type I Portland cement, cement kiln dust (CKD), 
pow::•lime, blast fumace slag, hydrated lime, fly ASh, ferric: $~!fate, fmvus sulfate, 
sodium silicate, orga.nophillie e~y, and quick lime may be evil1111ted for lte!IU!'Ient of 
the waste materials. Whenever possible, Killer will identity reqent supplier. located 
elo~e to the site. Schedule pe:mittlng, sample. of !:helle ree.$CIIt5 wiU be obtained 
prlOJ" ID initiatins the tr.,.tability 5tudy. 

Due to the difficulty associated with treating hi&b concentn.tions of cadmium, Kiber 
may ll!so evaluate proprietary mgents for the tt=tment of the contaminated wastes. 
Proprtetary reagenl!l typically treat conlamina.nts through fixation, ll proc:e!l which 
chemically ..Jtw• th~ contaminants to a form less suweptible to lca«<linc. Proprielary 
pmce•se~ ~valuated by Kibor i""lude reasenu d""eloped by ETUS, Inc. ami 
lntemational Waste 'rechnologio:s (IWT) _ In addition, Kiber may evaluate a patented 
te<:hntJ!ogy developed by RMT, Ine. Note that Klber has oonsi(lenble experience 
evalutulni tile proprietary and palellted reaaents developed by these firms. These 
reagellts ofte:l provide suecessfu l nucment where more uadlllol\ll reageniS !lave 
t'allcd. Kib~r can evaluate these or ""Y Dther rcascnts or ptoecsse>J identified by Pour 
Stlllsons. 

2 
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RN~B:ents Md reagent addition rates will be .,.JC~Cted based on I) previous 'tlcnch·scale 
testir1g r<O:wlts on the ti\0 mat~rials, 2) Kibtr'a experio.n~ treatins similar wa$:. 
materials. 3) !he reaults of the untreated charaettrization testina. and 4) 
recommendations from four Seasons •. Klber reque!U thlt the results of any previous 
benolt-1Caie stabilization srud!es bt provided for tevi.ew prior to initiation of the 
treablbility study. 

The :blending proce» to be implemented for the treat&bilit)' 1tud)' ie a QD.tt-eff..,t!ve 
J)roc:<liS intCI\ded to mimic ful!-teele stabilization proceste$ u much aa possible on the 
l&bol-atory sale, This laboratory proadure will be modi&d u neeeuat1 to Jimulat.e 
full·siC&le sy~tems suggt:llttd by Four S~On5 for application of tho .tabll!zation 
tmltlll.Oilt. !ipecltlcally, the prooon Is Intended to provide Four seasons Willi a bul$ 
fr:>• vlllld ;ompui110n botw""" th .. dlffet'l'nt Ttc:atmcnt -acnto. 

Bacl! lllixture will be developed by placing aliqlloU of the unllu.ted I'IIIU.eri~ int.o a 
blenclin& chllmber. To the untruted material, reagent will be added and blendt'C! at a 
rate ~)f app:oltimttely 30 to 40 rotations per minute (rpm) until visually homosenfl(lu¥, 
appwxima~ly 60 to 90 =nds. Wam- will be added based on 1) Kiber's experience 
perfonnl11' fllll"lloalo solidification ptojeel:!, ot 2) :eview of the ln'Jl.bnent proeeHeJ to 
be iiTiplemented durin& pllot·l¢lllt tttitrM!lt. Typically, ICiber will lll!hleve a treated 
matellal with !he consl;teney ef a low :dump concrete. 

The 1rea!ed ma1enals will be compacted intcl ~;ylinden and allowed to hurrtid c:ure. for 
·a period of 7 days. DQring the curing period, Kibe.r wlllo:<mduct p::nC!Iromoter 
&lrMJ;th testing :a.t oure times of 1, 2, 3 and ? day$. Penetzom.,r..r testiftg is usod to 
tilimate the .ettlng and strength properties <lf tho treated matcrlllls. A good 
eotrelation between unconfined compressive strength and pen11trometcr t.estin& 11 orten 
obtailted. It i5 struk!d, however, that penetrometer testins only provides an estimate 
of tM s!rtnath of the treated m•t=riah. 

Upo11 completion of tho 7-day 0Ul'C1 aliquoto of eaeh. mb<turr; will be submil1ed for 
TCU• cadmium an11lyse.' in aeeordance with B.PA Methods 1311/6010. 

Confirmation trce.tmcni c:vllluations will be pcrfr:>rmed to l) evllluatc tho potential 
vJUiahility of the $1.1obili .... tion proces!, and 2) confirm the eff~tiv«n.,•• of euu;lid!OtB 
proeeues. Klber and FOUl:' Sea~s will select two undlc!IUC treatment proc¢)~ for 
the C(mfinnation treatmCilt eval\lations. Tbe c.ndid•te mixrures will be developed In 
gener:ll accordance witl't the proctdures outlined for tile prdiminuy evaluations. 
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upon completion of the mixture preparation, each treatea materilll Will be compacted 
into mold~ ll!ld allowed 10 humtd cure. Pemnrolnelc:r ~u•tion• wiU be pl'lionned 
thro1ilghout the curins proc~••, "t cu~ limes of 1, 2, 3 and 7 daya. Upon completion 
of the 7 day cure. Kiber will evaluBte the volumetric inc:m~Se due to addition of the 
trut.ment reag~u. Thh infonnation i• u ... ful fur pilot and full-!lelle cost estimations 
conc:crning final waste placement or disposal. The volumetric expansion due to 
addltion of tha treatment reagent$ is pmormed by eompacting a pte-weished aliquot 
of so)llinto 11 cylilldrical :li\lllplll mold. The volume of the untmlted 1011 is !hera 
mea.sured and reeorded. Nlill<t, the soil is r•MOvt:d from the mold, and treated in 
BC~e·rdanef. with the protoool~ oudined ahove. Upon completion of the lnllltment 
Ptoe~s, the mawiN is again compacted into the same type of sample mold and 
allowecl to cure. After completion of the 7·ds.y cure, the volume and weight of lhe 
treated tnlterialls measured and recorded. The percent volumetric ~pansion or 
Slllii~IG!p ia det=rmincd ba.•cd on the following ~u&lion: [(Final Volumo • Initial 
Voh•me) 1 Initial Vohlmel•lOO. 

Upc•n complcti<ln of 7 days of curina;, each candidate mi,;ture will be subjectl:d to 
TCLI> cadmium analysis in accordance with EPA Methods 1311/6010. 
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