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A \ ~ a,.,uaTerra® E:NVIROI'JMENTAl· CoNSLJLTANTS: 
,~ ....... PO~T OFFIC( BOX 668107 • CHARLOTT!o, NC 2.82(;6-8107 • (704) ~;l.S-8680 • FAX 00.4) 527-2.792 

A GREI\ f LAKE:i; (:HEMICAL CORPORA"fiON COMPANY 

July 12, 1996 

Ms. Sharron Rogers 
North Carolina Department of Environment, 

Health, and Natural Resources 
Division of Solid Waste Management 
Hazardous Waste Section 
Post Office Box 27687 
Raleigh, North Carolina 27611-7687 

Reference: Closure Plan 
Third Creek Monofill 
City of Statesville 
Statesville, North Carolina 
EPA ID Number NCR 000 001 602 
Aqua terra Job No. 5205800 

Dear Ms. Rogers: 

On behalf of the City of Statesville, A~uaterra, Inc. (Aqua terra) 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 
Statesville 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 letters, Comments on Closure and 
Post-Closure Plans, Third Creek Monofill, dated November 17, 1995, and Revised Closure 
and Post Closure Plans, dated Aprilll, 1996. 

This Closure Plan is based on interim status ( 40 CFR Part 265 and as adopted by the 
State of North Carolina) under Subpart G - Closure and Post-Closure in accordance with 
40 CFR 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 CFR 265.310. . 

CORF'QA:ATE HEADQI.)ARTER~: 4901 WAH:."~\ EDGE Dr(IVE, RALFIU:H, N(: 27606 • (919) 859-996'/ • FAX (919) 6!..\g-9930 
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If you have any questions or comments concerning this plan, please contact Mr. Neal 
McElveen at (704) 525-8680 or Ms. Susan Kite at (910) 852-5003. 

AQUA TERRA, INC. 

'711. ~.;._{) f(l(}____, 
M. N:af McElveen, P.E. 
Project Manager 

s~~.~-p 
Senior Project Manager 

s'&"':':O I Bryso~ Trexler, Jr.,~/::'LK_ 
Senior Hydrogeologist/Program 7g"'r 
MNM/SK/rap 
52213 

pc: Mr. L. F. ("Joe") Hudson, Jr. -City of Statesville 
Mr. Douglas D. Vaughn, P.E.- Pierson & Whitman 
Mr. George House- Brooks, Peirce, McLendon, Humphrey & Leonard, L.L.P. 
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Introduction 

Background 

Closure Plan 
Third Creek Monofill 

City of Statesville 
Statesville, North Carolina 

EPA ID Number NCR 000 001602 

July 12, 1996 

The City of Statesville (the "City") operates a wastewater 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) permit (Permit No. 0020591) and a non­
discharge permit (Permit No. WQ0004040). 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 landfilling 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 wastewater 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 wastewater 
treatment plant (see Figure 2). Based on information obtained from the City of 
Statesville Water/Wastewater Treatment Department, a sump pump was initmlly 
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 slud~e/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, this 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 North Carolina Department of Environment, Health, 
and Natural Resources (NCDEHNR). The City then contracted with International 
Technology Corporation ("IT") to sample the monofill trenches. 

IT be~an sampling the monofill trenches on February 5, 1994, and completed 
samplmg 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 
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into four sections. As per Mr. Jesse Wells of the 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 20 (Trench H), 
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 sludge 
materials were not noted in all borings shows the variability in placement of sludge in 
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 20 
(Trench H) could contain a combination of non-hazardous sludge and non­
hazardous dewatered solids. 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 Revised Ground Water Sampling and Analysis Plan was submitted on 
October 31, 1995, and approved by the Hazardous Waste Section (HWS) on 
December 6, 1995. A Closure Plan, Post-Closure Care Plan, and Closure and Post­
Closure Care Costs were submitted on August 7, 1995. A Revised Closure Plan, 
Revised Post-Closure Care Plan, and Revised Closure and Post-Closure Care Costs 
were submitted on February 27, 1996, in response to the NCDEHNR DSWM, HWS 
letter, Comments on Closure and Post-Closure Plans, Third Creek Monofi:Zl, dated 
November 17, 1995. Additional comments were received in the HWS letter Revised 
Closure and Post Closure Plans, dated April 11, 1996. The following Revised Closure 
Plan addresses the comments from the HWS. 

1.2 Closure Plan Development 

The City of Statesville has contracted Aquaterra to develop and implement the 
Closure Plan in accordance with 40 CFR 265.110 through 265.116. The financial 
requirements for closure will be developed as outlined in 40 CFR 265.140 through 

Page 2 of 11 



I 
I 
I 

I 
I 
I 

I ' 

I 
• li!l 

• fJJ 

Closure Plan Third Creek Monofill 
City of Statesville 

52213 
July 12, 1996 

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 Closure Plan for the Third Creek Monofill is presented in Section 2.0. 

1.3 llfaintenance of Closure Plan 

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 HWS as outlined in 40 CFR 265.112(a). The Closure Plan copy and all revisions 
will be maintained at the Third Creek water treatment facility by a designated 
employee of the City of Statesville. The current facility designee's address and phone 
number are as follows: 

2 

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

Closure Plan 

2.1 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: 

• 

• 

• 

there is minimal need for further maintenance of the Hazardous 
Waste Management Unit (HWMU) (265.1ll(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.lll(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 (mg!L). As required by the HWS, the eighth trench which had cadmium 
concentrations below the TCLP regulatory limit and trace amounts of volatile 
organic and semivolatile organic comJ?ounds will also be closed in accordance with 
the following this Closure Plan. The s1te is located approximately 2,000 feet west of 
Third Creek Road and 5,000 feet south of Highway 70. 
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In 1993, concerns arose over elevated cadmium levels in the wastewater 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, 
Tennessee, concentrations of cadmium using the TCLP ranged from 0.15 to 38.0 
parts per million. The estimated volume of hazardous waste generated (as required 
by (265.11l(b)(3)) at the Third Creek facility is 1,750 cubicyards of solids (cadmium 
contaminated) from the aeration and digester basins. There are no records of 
additional hazardous wastes generated at the facility. The wastewater treatment 
plant has been in operation since the early 1970's. 

2.3 Closure of the Third Creek Mono fill 

2.3.1 On-Site Stabilization 

Prior to closure of the HWMU, a treatability study will be conducted on materials 
contaminated with high concentrations of cadmium. The objective of the treatability 
study wm 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 reagents/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 fiJI material. The 
sludge/solids wiJI 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 percenta.\le of fixation chemical (determined from bench scale tests 
described in Appendix A) will be added and thoroughly mixed. The treated material 
will be stalled on plastic, covered to prevent stormwater contact, and allowed to cure 
as determmed 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 determine baseline concentration levels of metals in on-site soils, four 
background soil samples will be obtained at locations upgradient from the monofilJ 
and in an area that has had limited or no development. The soil samples will be 
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obtained at approximately 5 feet below ground surface and will be analyzed for the 
eight RCRA metals. 

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) utllizing a decontaminated stainless steel hand auger. 
Each trench w1ll 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 wiJl be analyzed for total 
cadmium, total barium, total lead, total silver, volatile organic compounds (VOCs) 
and semivolatile organic compounds (SVOCs) following SW-846 Methodology. The 
total metals analysis will be compared to the baseline total metals. 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 in Section 2.3.2. 

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 operator must cover the landfill 
with a final cover designed and constructed to: 

(1) 

~~~ 
(4) 

(5) 

provide long-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) 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; 
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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 landfill 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 eight trenches. 

The impermeable cap will consist of a geotexti!e fabric followed by a compacted two­
foot layer of clayey silty sand to sandy silt with a hydraulic conductivity less than or 
equal to 1E-7 centimeters per second (em/sec) after compaction or at a minimum 
have a hydraulic conductivity less than or equal to the underlying backfill and natural 
soil. Overlying the compacted soil layer will be a 30 mil high density polyethylene 
(HOPE) liner 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 fill 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 to exceed 12-inches m uncompacted thickness. Each lift shall be compacted by 
compaction equipment to a minimum density of 90 percent of the maximum dry 
density as determined in accordance with ASTM D-698. Materials shaH 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 percentage 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 deleterious materials. 
No cobbles, stones, or rock greater than 3-inches in diameter wi11 be placed in the 
compacted layer. 
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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 materials will be sufficiently compacted by placement activities; no further 
comi?action of the topsoil will be required. No m-place density testing will be 
reqwred 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 
topsoil cover grade will be approximately one to two percent. In addition, the cover 
will be protected from erosion by planting vegetation such as perennial grasses. To 
control storm water run-on and runoff, trapezoidal ditches with vegetative cover will 
be constructed on the topographically upgradient side of each cell. The ditches will 
be constructed at a minimum of five feet from each cell to prevent compromise of 
the capping system. Based on a 25-year design storm and a conservative drainage 
area of 9.18 acres, the vegetative lined ditches will be constructed with a base of 4 
feet, a depth of 1.5 feet (includes a 6-inch freeboard), a side slope of 2:1 and a total 
width of 10 feet. Details of the ditches are shown on Figure 3. 

2.3.2.5 Testing and Monitoring 

All borrow sources for the fill soil, capJ2ing soil, and topsoil will be sampled and 
analyzed for volatile organic compounds (VOCs) according to SW-846 Method 8240, 
sem1volatile 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 BaBoon 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-place density criteria. If there is any 
discrepancy between testing results using different methods, the Sand Cone method 
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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 
meeting the minimum density requirements shall be recompacted. uron completion 
of the in-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 the HWS. As the AOC sets 
forth, the site is considered one unit rather than eight separate units. Therefore, the 
City of Statesville is not submitting eight 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 equipment and tools will be decontaminated on-site using power washing with 
water (pH 6.0-7.0). A self-contained 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 total metals and TCLP, respectively. If the 
decon wastewater or other solid waste is hazardous, the material will be disposed of 
at a r.ermitted Treatment, Storage, and Disposal Facility (TSDF). Documentation, 
mamfests, 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 bave been 
removed from the equipment. 
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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 cover grade will be approximately 1 to 2 percent. The cap's slope is 
designed so that the maximum dramage velocJty 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 required under 40 CFR 265.142 will be submitted under separate 
cover by the City of Statesville. The closure cost estimate and any revisions will be 
retained at the Third Creek Wastewater Treatment facility and updated on an 
annual basis to reflect cost changes as a result of inflation or changes m the Closure 
Plan activities. 

The City of Statesville submitted financial assurance information pursuant to 40 CFR 
265.143 on October 6, 1995, and a special report on November 5, 1995. The City's 
financial mechanism, Financial Test and Corporate Guarantee for Closure 
(265.143(e)) was approved by the HWS on December 12, 1995, with the requirement 
that a new test be submitted on or before September 30, 1996. 

2.7 Certification of Closure 

Within 60 days of completing closure, the City of Statesville will submit to the HWS a 
certification 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 wj]] be maintained until 
the HWS releases the City of Statesville from the financial assurance requirements 
for Closure under 40 CFR 265.143(h). 
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2.8 Notice to Local Land Authority 

Within 60 days after closure is completed, the City of Statesville wi1l 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 CFR 265.116 as 
adopted in 15 NCAC 13A .0010). 

3 Post-Closure Care Pla11 

"Clean" closure of the Third Creek Monofill can be achieved by complete removal 
and fixation/solidification of the sludge. "Clean" closure can be confirmed through 
analysis of soil samples that show that all the materials have been removed from the 
trenches and that the constituent of concern is bound in the fixated sludge. If "clean" 
closure is unachievable, a Post-Closure Care Plan will be implemented after the 
closure is complete. This plan will be submitted to the HWS under separate cover. 
The following items will be 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 in 
accordance with 40 CFR 265.93(d)(2) was submitted to the HWS on 
May 8, 1995 (Aquaterra report number GR5041). A revised ground 
water sampling and analysis plan was submitted on October 31, 1995 
and approved on December 6, 1995. 

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 description of the planned ground water monitoring activities and 
frequencies at which they wiJl 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. 
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Recordkeeping and reporting during post-closure: 
• ground water monitoring data and evaluation of data; 
• annual report; 
• updates on costs of post-closure care; and 
• maintenance of all records for the post-closure care 

period. 

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

City of Statesville 
Water/Wastewater 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-Oosure 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. 
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KIBER ENVmONMENTAL SERVICES, INC. 
FOUR SEASO:-:S li.NVIROl'lME!'ITAL, INC, 

TREATABILITY STIJDY PROPOSAL 

SCOFE OF WORK 

Kiber Environ men !Ill So!rvices, In-e. (Kiber) developed the fallowins scope <>f work in 
lll<:Ordl!ncc with infonnation provided by Fo11r Season' Environmental, Illc. (Four 
Seasons). The followina di$Cu~i<ms include information on the untreated 
chlll'leterization and treatability testing program. 

The trtatability study will be conducted on meteriah contaminated with hi'h 
oonccnt.rations of c.>.dmium. The obj~tive of the treatability study will be to 
dctel'mine thc df.,;;tivencs. of solidificationisr.~.billzadon for minimizing the 
l011oho.bility of eadmlum from >o:!J Sllmplo4 from lito site. Testin' will be cond"ctcd 
usine; a pha~ed :.pproach. The prdimina.ry treatment phase will cval11ate a 1\Umb..- ef 
reqMts and reagent formulations for stabilization tmrtrtlent of ma.tmab sampled 
from the site. The performanoe criteria duri114: preliminary treatment evaluations will 
be luc:hability of cadmium as measured in the extrect produced by the Toxicity 
Charac:taistle Leaching Proce4ure (!CLP). Optimum rc.acen~ and reagent 
form1lla.tions dev~!oped durin~ the prt.l!minary trQl!.trnwt phase will be fUrther 
evaluat .. ll c!tlrinJl 8 confirm~tion testing pb"""· 

UNTREAT£1> MATEIUAL CRAAACTERIZATION 

Upon receipt, l:(lb<:r will pl~.;c the ma~eri>.l.s i.oto refri&e.cated Stl.'>rliEJC mainwinccl 111 a 
temperature of 4 deg,.,.,...• Celsius ("C) until initiation of tho;~ tm~tability tcstinJ:. Kibll'l' 
will then homo:enlu me untreatlld rnat.eriai to betw en•ure uniform mat.,rii!l• for 
treatability testinjl. Homogenixation will be conducted on the material after cooling to 
a ttmpemture of 4 degrees Celsius ("C). Klbet will utilize stainless steel mb;ing 
in•tn1ments and rnlnirnite volatillzat!on of orgam<: comJlOUnd.s through the use of low 
er>ergy mix.ing techniques. !'or bench·scale testln~;:, Kibcr will r~mon all partlciO$ 
luger th1.11 3/8 inches in diameter from ach waste material. 

After hornogenii::in&. the wa:;te material. repr~nt.ttive aliquots of the w11.31A: will be 
collected for cha.rac!Wz.ation testing. The estAblithmetJt of the baseline level of 
contamirtatlon b important for eemparin~ Md detrtrrninlnc the ef!eetlveneu oi 
solidification tr""tmcnt. 'n•e res~lts of th" untreated charac:terir.atlon testing will aliiO 

P\6!911619..,.1<11 
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allow :Kib~r tn t<tim"'" the reagents BJ1d reagent concentrations necessary for ,.rta;ti"e 
treatment. The following chemical analyses will be conducted on aliquots of each 
untreated material in accordance with the specified methods: 

Total Cadmium 
TCU' Cadmium 
M~J.teri~l pH 

EPA Ml'lhod 6010 
EPA Methods 131116010 
EPA Method 904S 

Geotechnical ch<~r.~Ctcriz:.ation ptovid= basic information. on t."'e handling pro~ of 
the contaminatl!d wlls. Pllyslce.l properties An'! used w prepare cost e>$tlmates and 
design spc:clfic.tion• with repro to full·•cr.lc:> treatment, ma.tcr'.al cxc:avc.ti011, lftnlj>Ort 

and owr..p. Til• Information se~....med i• critical tO mpjdng sound engineering 
d..:isiortll. The foUoWine analyses wiU be conducted on the untreated treatabiUty 
!lllmple in accordance with the referenoe<J American Society of Testing and Materials 
(ASTM) test method~: 

M11btun: Conll=nl 
Bulk Unit Welllht I Bulle Specific Onvity 

ASTM D 2216 
ASTM D 5057 

Kibo~r ha> found that the mo3t cffe.;tive 11pproach fo( $!1\bili:tlng, difficult mat~s is 
to screen a wi<l• range of treatment re<&gents and reajent "'""~nb'alions_ Ncn­
proprieta.ry reaaents, il\cludina Type I Portland cement, cement kill'l dust (CXD}, 
pozzelill\e, blast fumace slag, hydrated lime, fly &llh, ferrlc sulfate, fe.rroug sulfa.t.e, 
sodium silicate, orr;anopllil!ie clay, and quick lime may be evl!.luated for treatment of 
Ule waste materials. Wheni!Ver posnble, Kiber will identify I'Qil:lll supplier~ IDCilled 
close to the si~. Schedule pe.tmittlng, Mmples of th= rt:agertts will be obtained 
pnor to initiating th" treatability ~rudy. 

Due to the difficulty associated with t!Utin& hiJh concentrJ.tions of cadmium, lCibet 
may also evaluate propriewy reagents for the ~tment of the contamil'lated wutes. 
Ptoprtetal)' reagent:l typieal.ly treat con~ami.nant.s through fuation, a process wl\lell 
chemic:&ly a1~<ou lh" contaminants to a form less su~tible to lcac.l\in&. Prop~ 
pmc:t~osca evaluated by Kibor include reagenu d""el¢?"d by E:l'US, Ine. and 
Int,....ational Waste Technologies (IWT). In addition, Kiber may evaluate a patented 
technol11gy developed by RM1', Ine. Note that K!ber has considerable eltperience 
evaluatina. the proprietary and patented retaents developed by these firms. These 
rea&ents ottan provide successful treatl'llenl where more traditional reagents !lave 
f\lllcd. Kib~r ean evaluate these or any other I'CII8¢nts or proocs~e• identified by Four 
Soason&. 

2 
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R""g~nts and reasomt addition rates will be $0lCICtc:d based on I) previous ll~nch·sca.le 
te$ting ro.WI~ on tl\e ~i10 matarials, l) K.it..r'a •x.,.n.nc:co ~Nating similar Wll$18 
matertals, 3) the results of the untreated charaeteri:tation teatinJ, and 4) 
reoommcndarions from Four Seasons. Kiber req1.1eru th~t the~ results of any previous 
bench-tea!c stabili:tation studle! be provided for review prior to initiation of the 
treataoility 'tudy. 

'The blending p!QC<!$5 to be implement~!<! for the tr~tabUity stud)' is a oost-eff~~etlve 
proc:ess inte11ded to mimic full-se&e stabiliz.ation processes ~s much as pt~sflble on ti'le 
l&b<mtory seale. This laboratory proctduns will be modified u neeew.ry to limul&te 
full•seale sy~tem' suggested by Four Seasons for application of tho $1abil!za.tlt~n 
U'llllltmlmt. Speclf\cally, the proMs Is Intended to prov!lle Four Seasona wltn a buts 
for vt!.lld ;ompl1ri50n botw""" th., c!iffct1)11t trcalment .-..agento. 

Bach mlxture will be developed by placing aliquotli of the untteated matuial lnt.o a 
blendina clulrnbu. To tha untEUted material, rCQgent will be added and blended at a 
111.1C Of 'PPtoximue.Jy 30 to 40 rotations pet minute (l}lm) until visually homo&eiiMIIJ, 
approxi~tely 150 to 90 seconds. WIUeT will be I'Aded bucd on 1) Kibei''' C:ltpez1e11Cll 
perf'ormln' fuii-OQI'Jo s.olidifie8tion proje.::l:l, or 2) review of the t:to:atm~nt p!'XC:stet to 
be implemented durin& pilot-seale trUhMnt. 'T)>pieally. Kibu will a.ehleve • treated 
material with the consistency of a low :slump concrete. 

The treated materials will be compacted into cyli~s and allowed to humi<l Cl.lte. for 
ll period of 7 days. During th" curing ~od, Kibei' will C<>nduct JX"'o:ll<omoltl' 
str.ngth testing ;u 011re timu of 1, 2, 3 and 1 days. Penetlometer t.Mtillg is used to 
esti!llllte the aenlng llld strength propertie< of the tre.at.M mo.u.rlllls. A good 
eotrelatiOr'l between unconfined compressive strength and pen11tromcoter testin& !s often 
obtained. It i$ streSsed, however, th11t penetrometer testing only provides an estimate 
ot the strcna;th of 11\e treated materials. 

Upon <'Omplotion of thB 7-do.y oure, aliquotll of eaclo. mi><tu~ will be submitted !or 
TCLP cadmium analyse.q in aacordance with t:.PA Methods 1311/6010. 

CONFIRMATION TRBAThU:NT EV.U.IJAnONS 

Confirmation tr<:l'tmcnt eva!u11tions will be performed t.o l) cva.lu>.te tho potential 
variability of the stebili:r.~~tion proceM, and 2) eon firm the effe.eti.vMe•• cf candi<illte 
pi'()CeS8e!l. Kiber anc:i Four Sea$011s will select two e;.ndldate tteatment Jll'OC¢Ssea for 
the confinnatioo tleatnl¢11\ evaluation•. Tha c.ndidate mixtures will be developed In 
general aecorda.nce wit'! the proeedures outlined for the pr~liminary evllluations. 

3 
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Upon completion of the mixture prepantion, each treated material will be oompacted 
into molds and allowed 10 humid cure. 'Penetromctc:l c:valulltiun• will be pelfonned 
throughout the curl"!!: p=••, at cure times of I, 2., 3 and 7 daya. UjiiOn completion 
of the 7 day eure, Kiber will evaluate th11 volumetric increase due to addition of ~he 
t:rMtmant reagents. Thb information is useful for pilot 1111d full-seale cost 1!9tim&tlons 
con~;:ttning final w.uw placement or disposal. The volumetric e)(pansion due ID 
addition of the treatment reagents is performed by eompaetlng a pre-weighed aliquot 
of .all into 11 cylindrical ample mold. The volume of the untm>kd $0U is the11 
me&SUred and recorded. Next, the soil io romovtd from the mold, and treated in 
ac~ordllllee with the prou:x:nl• outlined ahove. Upon completion of the u.tmcnt 
ptoee-Ss, the material b again comp~ into the sam~t type of Jample mold and 
allowed to cure. After oomplstion of the 7-day eure, the volume ~.r~d w&Jht of tile 
treated mll.terial i:s measured and rtcotded. The percent volumetri¢ upannon or 
shrinka&e is det=rmined bucd on ttoe f~;~llowing <~qulllion: [(l"inlll V~;~lllme • lnldal 
Volume) I Iilitial Volume]•lOO. 

Upon completion of 7 clays of curini. each ca~~dic!ate mi,;tun: will be subjected to 
TCL(' cadmium 1111alysis in accordance with EPA Methods 1311/6010. 
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