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% September 13, 1996
m Ms. Sharron Rogers
North Carolina Department of Environment,

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

Reference:  Closure and Post-Closure Care Costs
@ Third Creek Monofill
City of Statesville
Statesville, North Carolina
EPA ID Number 000 001 602
M Aquaterra Job No. 5205800

Dear Ms. Rogers:

On behalf of the City of Statesville, Aquaterra, Inc. (Aquaterra) is pleased to present
@ the following revised closure and post-closure care costs associated with the Third

Creek Monofil] at the Third Creek Water/Wastewater Treatment Plant located near
Statesville, North Carolina in Iredell County. The closure and post-closure care
plans were submitted under separate cover.

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
M financial mechanisr, Financial Tgst and Corporate Guarantee for Closure

(265.143(e)) was approved by the HWS on December 12, 1995, with the requirement
ﬂ that a new test be submitted on or before September 30, 1996,
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If you have any questions or comments regarding these costs, please contact Mr.
Neal McElveen at (704) 525-8680 or Ms. Susan Kite at (910} 852-5003.

AQUATERRA, INC,

77 Thel M S

M. Neal McElveen, P.E.
Project Manager
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Susan Kite, P.G: /#10
Senior Project Marfager

Senior Peer Review
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Bryson D. Trexler, Jr., Ph.D, P.G.
Senior Hydrogeologist/Program ;dénagcr
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Mr. Douglas D. Vaughn, P.E. - Pierson & Whitman
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L.P.




Closure and Post-Closure Care Costs
Third Creek Monofill
City of Statesville
Statesville, North Carolina
September 13, 1996

1 Introduction
1.1 Background

Aquaterra, Inc. (Aquaterra) has submitted a Closure Plan (Aquaterra report number
52213, dated July 12, 1996, see Appendix A) and a Post-Closure Care Plan
(Aquaterra report number 52214, see Ap{)}cndix B) for the Third Creek Monofill
hazardous waste management unit (HWMU) at the Third Creek Water/Wastewater
Treatment Plant (Third Creek) located near Statesville, North Carolina (see Figures
1 and 2). The following closure and post-closure care costs for the hazardous waste
mana%ement (HWMU) are presented below and in Tables 1, 1A, 1B, 1C, 2, 2A, 2B,
and 2C.,

2 Closure and Post-Closure Care Costs
2.1 Estimated Closure Costs

The closure cost information is submitted according to the requirements of 40 CFR
265.142,  An estimate of $493,366.00 will be needed to close the Third Creek
Monofill HWMU. These costs include the confirmatory soil sampling and analysis of
the backfill/on-site borrow soils, confirmatory analysis of stabilized material, unit
_ closure and testing associated with the unit cap, inspections and maintenance of the
cap, surveying, and reporting. The closure costs are presented in more detail in
Tables 1, 1A, 1B, and 1C,

This closure cost estimate will be retained at the Third Creek facility and will be
revised whenever a change in the fplan affects the cost of closure. The costs will be
adjusted annunally from the date of its original development to reflect changes in the
closure costs as a result of inflation. The United States Department of Commerce’s
Annual Implicit Price Deflator for Gross National Product will be utilized to make the
adjustments.

2.2 Estimated Post-Closure Care Costs

The post-closure care cost information is submitted according to the requirements
outlined in 40 CFR 265.144, An estimated maximum of $468,428.00 will be needed
to perform the anpual post-closure care activities (30 years) for the Third Creek
Monofill HWMU. These costs are presented in more detail in Tables 2, 2A, 2B, and
2C. This amount may be reduced, however, if the post-closure care period is
shortened pursuant to 40 CFR 265.117 (2)(2)(1).

This post-closure care cost estimate will be retained at the Third Creek facility and
will be revised whenever a change in the plan affects the costs of post-closure care,
The post-closure care costs will be adjusted as outlined in Section 2.1. Copies of the
closure and post-closure care costs will be maintained at:

City of Statesville

Water/Wastewater Treatment Department

444 Third Creek Road

Statesville, North Carolina 28677

Attention: Mr. L. F. ("Joe") Hudson, Jr., Director
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Table 1 Closure Cost Estimate, Third Creek Monofill — City of Statesville,
Third Creek Water/Wastewater Treatment Plant, Statesville, North
Carolina.
Activity Estimated Cost ($)!
*  Soil Sampling $54,037.00

— backfill/on-site borrow soils/natural subsurface soils
— confirmatory soil sampling 9 samples/trench
— background soil sampling (4 soil samples)

. Unit Closure:

—  treatability study (2 studies) $11,500.00
mobilization/demaobilization $ 8,625.00
soils/solids excavation (3,505 cubic yards) $18,340.00
solids/sludge treatment (3,257 tons{ $100,570.00
treatment chemical $97,720.00
(Enviroblend (5% add mixture))
backfilling/liners/compaction/restoration $85,100.00

i

run-on/run-off control $9,600.00
— transportation $5,962.00
— stabilization testing $1,275.00
(based on 15 samples for TCLP cadmium)
Subtotal: $338,692.00
*  Project Management, Oversite, and Reporting
— manage field work; consult w/HWS, $2,960.00
City of Statesville
— Aquaterra’s oversite of closure $16,600.00
activities
- fill and cover materials testing $6,000.00

(compaction)
— professional engineer’s certification of closure $3,000.00

— surveying/deed registration $4,025.00
— reporting $3,700.00
Subtotal: $36,285.00

Total Estimated Closure Costs: $429,014.00
+  Contingency (15%) $64,352.00

Grand Total Estimated Closure Costs: $493.366.00

1 costs as of Seprember 1996

Aquaterra Job No. 5205800
52224




Table 1-A Cost Associated with the Closure Sojl Sampling, Third Creek Monofill
— City of Statesville, Third Creek Water/Wastewater Treatment Plant,
Statesville, North Carolina.

Activities Estimated Cost ($)*
* Field Time
— Staff Environmental Scientist - 16 hrs. ($65/hr) $1,040.00
(Iéydraulic conductivity testing)
- Staff Engineer - 16 hrs ($65/hr) $1,040.00
— Water Level Probe $ 20.00
— Nuclear Density Gauge $ 30.00
— Miscellaneous Supplies $150.00
— Mileage - 430 miles (30.40/mile) $172.00
— Meals - 3 days (§7/day) $21.00
Subtotal $2,473.00
§
@ * Laboratory Testing
' — 4 Background Soil Samples $460.00
(8 RCRA Metals @ $100/sam ]ﬂg (15% mark-up)
— Grain Size Analysis - 2 tests ($50/test; 15% mark-up) $115.00
— Standard Proctor Compaction Test - 3 test $310.00
($90/test; 15% mark-up :
— 3 (#8240 @ $130/sample) (15% mark-up $449.00
— 3 (#8270 @ $300/sample 515% mark-uﬁ $1,035.00
— 3 (8 RCRA Metals @ $100/sample) (15% mark-up) $345.00
— 72 (Total cadmium, barium, lead, and silver $8,280.00
@ $100/sample)(15% mark-up)
— 72 gvolati]e organics @ $190/sample)(15% mark-up) $15,730.00
— 72 (semivolatile orpanics @ $3005;ample)(15% mark-up) $24,840.00
ﬁ Subtotal $51,564.00

Total $54,037.00

1 costs as of Seprember 1996

,@
14

Aguaterra Job No. 5205800
32224



Table 1-B Cost Associated with the Unit Closure, Third Creek Monofill ~ City of
Statesville, Third Creek Water/Wastewater Treatment Plant,
Statesville, North Carolina,
Activities Estimated Cost (§)!
* Unit Closure Contractor Cost
-~ Treatability Study (2 studies @$%5,000/study) $11,500.00
(15% mark up)
~ Mobilization/Demobilization (§7,500) (15% mark up) $ 8,625.00
~ Soil Excavation (3,505 cubic yards @ $4.55/yd.%) $18,340.00
(15% mark up)
~ Sludge Treatment (3,257 tons @ $26.85/ton) $100,570.00
(15% rark up)
— Treatment Chemical (Enviroblend - 165 tons @ $515/ton) $97,720.00
ﬂ (15% mark up)
k — Construction of Run-on/Runoff Control Ditches $9,600.00
% - — Transportation (Enviroblend - 8 loads @ $648/loaqd) $5,962.00
I (15% mark up)
% — Backfilling (4,000 yd* @ $18.50/yd) $85,100.00
(15% mark up)
: - Analytical Testing of Stabjlized Material
% TCLP.EXT. (15 samples @ $55/sample? c} 15% mark up) $1,120.00
- cadmium (15 samples @ $9/sample) (15% mark up) $ 155.00
% Subtotal $338,692.00
¥
Total $338,692.00
% I costs as of September 1996
‘% Agquaterra Job No. 5205800
32224




Table 1-C Cost Associated with the Closure Project Management/Oversite and

Reporting, Third Creek Monofill — City of Statesville, Third Creek
Water/Wastewater Treatment Plant, Statesville, North Carolina.

Activities Estimated Cost ($)1

* Manage Field Work; consult with HWS and City of Statesville

- Project Manager - 20 hrs ($85/hr) £1,700.00
— Senijor Project Manager - 12 hirs ($105/hr) $1.260.00
Subtotal $2,960.00

+ Closure QOversite

~— Staff Engineer - 240 hrs ($65/hr - $13,200.00
—~ Project Manager/Professional Engineer - 40 hrs ($85/hr) $3.400.00
Subtotal $16,600.60
* Fill and Cover Material Testing
-~ Compaction Testing - 50 tests ($120/test) $6,000.00
.= Professional Engineers Certification

~ Site Visits - 20 hrs ($105/hr) $2,100.00

- Certification 3 900.00

| Subtotal $3,000.00

* Surveying/Deed Rc%istration

— Surveyor - $3,500 (15% mark up) $4.025.00
Subtotal $4,025.60
. Rf:]:aortin%vI
— Project Manager - 30 hrs ($85/hr) $2,550.00
— Senior Review - 5 hrs ($105/hr) $ 525.00
— Clerical - 5 brs ($35/fc $ 175.00
— Drafting $ 300.00
— Copying, postage, etc, $ 150.00
’ Subtotal $3,700.00
TOTAL $36,285.00

1

costs as of September 1996

Aquaterra Job No. 5205800

52224




Table 2 Post-Closure Care Cost Estimate, Third Creek Monofill — City of

Statesville Third Creek Water/Wastewater Treatment Plant,
Statesville, North Carolina.

Activity Estimated Cost (§)}

Installation of 2 additional monitoring wells $4,515.00
2-inch wells to 40 feet

Ground Water Sampling (guarterly, one year

— quarterly sampling of 7 wells for first year $44,696.00
— disposal of purged ground water, per years $1,200.00
Subtotal $45,896.00

Ground Water Sampling (semiannual, 29 years)

— semiannual sampling of 7 wells $8,506.00
— disposal of purged ground water, per year® £600.00

Subtotal $9,106.00
Inspection and Maintenance (per year) $3,015.00
- Third Creek Monofill cover

monitoring wells

survey benchmarks

security system
mowing/vegetative cover

Amnnual Report (per year) $2,000.00
Subfotal - First Year Cost: $55,426.00
Subtotal - Annual Costs (314,121 for 29 years): $409,509.00

Well Abandonment (8 wells) {one time cost) $3,493.00
Total Post-Closure Care Costs for 30 Years: $468,428.00

oy by

costs as of September 1996
included as one time cost for analysis of parameters listed in AOC
assumes generaring four 55-gallon drums of purge water for each sampling event

Agquaterra Job No. 5205800

52224



Table 2-A Cost Associated with the Post-Closure Care, Ground Water
Monitoring, Third Creek Monofill - City of Statesville Third Creek
Water/Wastewater Treatment Plant, Statesville, North Carolina.

Activity Estimated Cost (5)!
. Installation of two 2-inch monitoring wells to 40 ft.
—  drilling charges (15% mark-up) $3,140.00
— contractor oversight - 6 hrs. (365/hr) $390.00
— well development - 2 hrs ($65/hr $130.00
— mileage (100 miles @ $0.40/mile $40.00
— disposal of soil cuttin
4 - 55-gallon drums (f 150/drum) $600.00
— transportation for drums (40x 4) $200.00
— meals (§15/day) $15.00
Total $4,515.00
. Field Time/per sampling event
staff environmental scientist - 16 hrs (365/hr) $1,040.00
— meals ($15/day) $15.00
— mileage (100 miles @ $0.40/mile) $40.00
— water level probe $20.00
— pH probe $20.00
— conductivity probe $20.00
— sampling supphes ($15/well - 6 wells) $105.00
Subtotal $1,260.00
. Ground Water Analytical (per quarterly event)
S&rsemc Barium, Cadmium, Chromium, Iron, Lead,
anganese, Mercu , Selenium, Silver, Sodlum)
7 samples ($136/s amplc) (15% mark up) $1,094.00
—  VOCs 6 (#8240) ($13(/sample) (15% mark up)* $1,032.00
- §VOC6 é#8270) $300/sam le) (15% mark ulp)* $2,070.00
—  TOC 6 (#9060) ($30/sam ]e (15% mark up $207.00
- TOX6 (#9020/9021) ($6 fsample) (15% mark up)* $442.00
— Pesticide/Herbicides 3 (#8080@1 0j* $773.00
($224/sample) (15% mark up)
— Pesticide 3 (#8080)(3120/sample) (15% mark up) $414.00
— Chloride 7 (#9251/9252) (310/sample) (15% mark up)* $81.00
—  Sulfate 7 (#9036/9038 () $20/samp i (15% mark up)* $161.00
— Nitrate 7 (#9200) ($20/sample) 15 » mark up $161.00
—  Phenols 3 (#804 )(5325/sample) 15% mark up) $86.00
- Radium 7 (#903.1) (§150/sam ]e:; (15% mark up)* $1,208.00
—~ Gross Alpha/Beta 7 (#900.0) (387/sample) (15% mark up)*  $700.00
- Trip B]ank 1 (#8240/8270) ($430/sample) (15% mark up $495.00
—  Ficld Blank 1 (#8240/8270) ($430/sam 1€) (15% markup)  $495.00
— Duplicate 1 {#8240/3270) ($430/samplc) (15% mark up) $495.00
Subtotal $9,914.00
Total $11,174.00



Table 2-A (Cout.) Cost Associated with the Post-Closure Care, Ground

Water Monitoring, Third Creek Monofill -~ City of Statesville Third
Creek Water/Wastewater Treatment Plant, Statesville, North

Carolina.
Activity Estimated Cost ($)!
Quarterly Monitoring for First Year $44,696.00
$11,174/event x 4
Semiannual Sampling(includes duplicate samples) $8,506.00
$4,253/eventx 2
Purge Water Disposal/Year(semiannual events)
2-55 gallon drury/event ($100/drum) x 2 $400.00
Transportation for drums (350) x 4 $200.00
Subtotal 3600.00

Purge Water Disposal/Year %uarterly events)

2-55 gallon drum/event ($100/drum}j x 4 $800.00
Transportation ($50) x 8 $400.00
Subtotal $1,200.00

costs as of September 1996 '
Analysis not believed 10 be necessary for years 2 through 30 following first year of monitoring
(quarterly). Parameters would be removed from parameter list upon approval by the HWS.

Agquaterra Job No. 5205800

52224




Table 2-B Cost  Associated with the Post-Closure Care, Inspection and
Maintenance, Third Creek Monofill — City of Statesville Third Creek
Water/Wastewater Treatment Plant, Statesville, North Carolina.

— Activity Estimated Cost ($)1
i
. Annual Inspection
@ — Project Manager (P.E.)
8 hrs ($85/hr $680.00

— mileage - 100 miles ($.40/mile) $ 40.00
ﬁ — camera/film $15.00
1* Subtotal $735.00
& . Maintenance

—  mowing $150/two weeks (12)  Subfotal $1,800.00

. Monthly Facility Inspection
(1 hour @ $40/hr) (12) Subtotal $480.00

TOTAL $3,015.00

@ 1 costs as of September 1996

Aquaterra Job No. 5205800
32224

9
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Cost Associated with the Post-Closure Care, Annual Report, Third
Creek Monofill — City of Statesvilie Third Creek Water/Wastewater

Treatment Plant, Statesville, North Carolina.

Activity Estimated Cost ($)
’ Annual Report
— 16 hours (385/hr) $1,360.00
— 4 hours ($105/h1) 3 420.00
—  CAD - 2 hours (§50/hr) $ 100.00
— clerical/copies/postage $ 120.00
Total $2,000.00
. Well Abandonment (8 wells) $2,898.00
(45°/weR) (8 wells) ($7.00/ft) (15% mark-up)
— field supervision (8 hrs) ($65/hr) $520.00
~  mileage (110) ($0.40) $40.00
— meals $15.00
— water level probe $20.00
Total $3,493.00

I costs as of September 1996

Aquaterra Job No. 5205800

32224
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July 12, 1996

Ms. Sharron Rogers

North Carolina %&partment 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
Aquaterra Job No. 5205800

Dear Ms. Rogers:

On behalf of the City of Statesville, Aquaterra, 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 %y 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 April 11, 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 CFR 265.140 through 265.142 and 265.146; and Subpart N - Landfills in accordance
with 40 CFR 265.310.
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Closure Plan

Third Creek Monofill

City of Statesville
Statesville, North Carolina
July 12, 1996

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.

AQUATERRA, INC.

M. Neal McElveen, P.E,
Project Manager

Susan Kite, P.G.
Senior Project Manager

Senior Peer Review

Bryson D. Trexler, Jr., Ph.D., P.G.
Senior Hydrogeologist/Program Manager

MNM/SK/rap

52213
pc:

Mr. L. F. S"J oe™) Hudson, Jr. - City of Statesville
Mr. Donglas D. Vaughn, P.E. - Pierson & Whitman
Mr. George House - Brooks, Peirce, McLendon, Humphrey & Leonard, L.L.P.



Closure Plan
Third Creek Monofill
City of Statesville
Statesville, North Carolina
EPA ID Number NCR 000 001 602

July 12, 1996

1 Introduction
1.1  Background

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
roperty and to the west woodlands. The site operates under an National Pollutant
E')ischargc 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
%f tﬁu’s sludge was taken at the start of the clean-out in April 1993, and it passed
CLP. -

The sludge was placed in eight landfill trenches on property near the wastewater
treatment plant (sec Figure 2). Based on information obtained from the City of
Statesville Water/Wastewater Treatment Deg:;artment, 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
nitially 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 Uﬁon 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 began sampling the monofill trenches on February 5, 1994, and completed
sampling on Flébruary 10, 1994, Due to poor weather conditions and diflgiculty
maneuvering the drill rig, borings were installed along the apparent center line of
each trench. 5Sludge materials were not found in every boring. Samples were
obtained using 5 feet long split spoon samplers. Generally, the trenches were divided

Page 1 0f 11



Closure Plan Third Creek Monofill
City of Statesville

52213

July 12, 1996

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 cadmiurm 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 shudge/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 sindge
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 shidge
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 shidge and dewatered solids.

Based upon this investigation and the jaboratory 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 Subsuwrface 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 1 Subsurface Characterization was submitted on
% ay 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 FPlan, 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, Comuments on Closure and Post-Closure Plans, Third Creek Monofill, 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
Flan 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 ¢losure will be developed as outlined in 40 CFR 265.140 through

R
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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  Maintenance 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
nunber are as follows;

Mr. L. F. ("Joe") Hudson, Jr., Director
Water/Wastewater Treatment Department
City of Statesville

Post Office Box 1111

Statesville, North Carolina 28687-1111
Phone: (704) 878-3438

7 Closure Plan

2.1 Ir;troducrion

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) (265.111(a)};
. the closure protects human health and the environment and minimizes

or eliminates the post-closure escape of hazardous waste
decomposition garoduets 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 shidge was placed. Seven of the trenches

ibited 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 compounds will also be closed in accordance with
the following this Closure Plan. The site is located approximately 2,000 feet west of
Third Creek Road and 5,000 feet south of Highway 7&
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2.2 Maximurmn Inventory of Hazardous Waste

In 1993, concerns arose over elevated cadmium levels in the wastewater treatment
system. The Third Creek facility modified an existing non-discharge permit (Permit

0. 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 (265.111(b)(3)) at the Third Creek facility is 1,750 cubic yards 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 Monofill
2.3.1 On-Site Stabilizarion

Prior to closure of the HWMU, a treatability study will be conducted on materials

- contaminated with high concentrations of cadminm. The objective of the treatability
~study will be to determine the effectiveness of stabilization/solidification for
© minimizing 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 ofp 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 (determined 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 deterrmned in the treatability study. Following the curing time for the stabilized
material, and prior to placement of the media back into the trenches, treated
;‘naterizli]s will be tested for leachable cadmium using TCLP on a 250 ton to 500 ton
mterval,

To determine baseline concentration levels of metals in on-site soils, four

background soil samples will be obtained at locations upgradient from the monofill
and In an area that has had hmited 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 sam;l:vles will be obtained from the bottorn 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 stee] hand auger.
Each trench will 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 total
cadmijum, total barium, total lead, total silver, volatile organic compounds (VOCs)
and semivolatile organic compounds (SVOGs) 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 FPost-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) At final closure of the landfill, the owner or operator must cover the landfill
with a final cover designed and constructed 10:

(1)  provide long-term minimization of migration of liquids through the
closed landfill;
2 function with minimum maintenance;
3 promote drainage and minimize erosion or abrasion of the cover;
4 accommodate settling and subsidence so that the cover’s integrity is
maintained; and
(5) have a hydraulic conductivity less than or equal to the hydraulic
conductivity of any bottom liner system or natural subsoils present,

(b)  After final closure, the owner or operator must comply with all post-closure
re%uiremems 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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(2) maintain and monitor the ground water monitoring system and comply
with all other applicable re?uiramems of Subpart F of this part;

(3)  prevent run-on and run-off from eroding or otherwise damaging the
final cover; and

(4) rotect and maintain surveyed benchmarks used in complying with
gection 265.309.

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

. on a map, the exact location and dimensions, including depth, of the
ﬁ Jandfill 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,

2.3.2.1 Irnpermeable 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 geotextile 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 (cm/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
(HDPE) liner followed by a 12-inch sand layer for drainage. /g\ 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),(bg. In addition, permanent monuments will be placed at the four corners of the
landfill cap(s) and surveyed with respect to a permanent benchmark.

2.3.22 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 in uncompacted thickness. Each lift shall be compacted by
compaction equipment t0 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 percentage points over the

optimum moeisture 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 will 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.

2323 Placement of Topsoil Material

Topsoil material shall consist of ¢lean 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
compaction of the topsoil will be required, No in-place density testing will be
required on the topsoil materials.

2324 Runoff/Run-on Control

The topsoil cover will be sloped such as to prevent drainage to the HWMU., The
to;iasc:ﬂ 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.

23.2.5 Testing and Monijtoring

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-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 a2 minimum of one test per lift. Any in-place materials not
meeting the minimum density requirements shall be recompacted. U}mn completion
of the in-place test, the hole created for the test shall be cleaned of any remaining
sand or other materials and shall be backfilled with commercially produced bentonite
clay peliets, 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 Joad 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.

2327 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
ﬁ at a permitted Treatment, Storage, and Disposal Facility (TSDF). Documentation,
4 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.
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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 draina%e: away from the
HWMU. The cover grade will be approximately 1 to 2 percent. 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 annuvally 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 mowing, 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 1 the Closure
Plan activities,

The City of Statesville submitted finaucial 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 requjrement
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 will 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 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 protessional Jand 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 Plan

"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(:5(2) was submitted to the HWS on
May 8, 1995 (Aquaterra report number GR5041). A revised ground
water sampling and analysis é)lan 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 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 unit 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
M Attention:  Mr. L.F. ("Joe") Hudson, Ir., 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.
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KIBER ENVIRONMENTAL SERVICES, INC,
FOUR SEASONS ENVIRONMENTAL, ING,
@ TREATARBILITY 5TUDY PROPOSAL

fl

SCOPE OF WORK

Kibexr Environmental Services, Tne. (Kiber) developed the following scope of work in
accordance with infermation provided by Four Seasons Environmental, Inc. (Four
Seasons). The following discussions include information on the untreated
characterization and treatability testing program,

INTRODUCTION

The treatability study will be conducted on matenals contamninated with high
eongentrations of cadmium, . The objective of the trcalability study will be 1o
determine the cffectiveness of solidificaticn/stiebilizaton for minimizing the
lezohability of eadmium from soils sempled from the site. Testing will be conducted
uting a phased approach. The preliminary treatment phase will evaluate a number of
reagenty and resgent formulations for stabilization trestment of materizls ampled
from the site. The perfarmancs criteria during preliminery treatment evaluations will
be leachability of cadmium as measured in the extract produced by the Toxieay
Characteristic Leaching Procedure (TCLP), Optimum reagents and reagent
formuletions developed duriag the preliminary geatment phase will be further
evaluated during = confirmation testing phase.

UNIBEAT‘EI) MATERIAL CHARACTERIZATION

Upon roceipt, Kiber will place the materials into reftigerated siovage mainwined at 2

. temperature of 4 degraes Celsivg (<€) until initiation of the treatability teating, Kiber
? will then homogenize the untreatzd mztatial to better ensure uriform materials for
treatability testing. Homogenization will be conducted on the material after cooling to
a temperature of 4 degress Celsivs (°C). Kiber will wtilize stainlesy steel mixing

. inspruments and minimize volatilizatlon of orgamc compounds through the use of low

! energy mixing techniques. For benchescale testing, Kiber will remove all particles
lerger than 3/8 inches in diameter from esch waste matenzl,

i

& After homogenizing the waste material, representative aliquots of the waste will be
collected for characterizaton tasting, The establithment of the baseline Jeval of
contamination is important for comparing and determining the effcctiveness of
selidification treatment. The zesults of the unireated characierizacon tesing will alio
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allow Kiber tn estimate the rergents mod reagent coneentrations neccssary for effective
treatment. The following chemical analyses will be conducted on aliquots of each
untreated material in rccordence with the specified methods:

Towl Cadmivm EFA Method 6010
TCLP Cadmium EPA Meathods 131116010
Matarial pH EFA Method 9045

Geotechnical characterization provides basic information on the handling properties of
the contaminated sofls, Physical properties ars used 10 prepare cost estimates and
design specifications with regard (o full-scale treatment, material exeavation, transport
and storage. The information generated iz critical to taking sound enginesring
decisions. The following analyses will be conducted on the untreated trestability
sample in sccardance with the referenced American Socicty of Testing and Matarisls
(ASTM) test methods:

Muisture Content ASTM D 2216
Bulk Unit Weipht / Bulk Specific Graviry ASTM D 3057

PRELIMINARY TREATMENT EVALUATIONS

Kiber has found that the most effective approach for suabilizing difficult materiels is
10 screen a wide range of treatment reagents and reagent concentraljons. Non-
propristary reagents, including Type I Portland cement, cament kiln dust (CKD),
pozzolime, blast furnace slag, hydrated time, fly ash, ferric suifete, fervous sulfats,
sodium silicate, orpanophillic clay, and quick lime may be evaluated for treatment of
the waste materigls. Whenever possible, Kibetr will idendf{y reagent suppliers located
close to the site. Schedule permitting, samples of these teagents will ba obtalned
pricr 10 initiating the treatability study.

Due to the difficuity associated with treating high concentrations of cadmium, Kiber
: may also evaluate propriciary reagents for the treatment of the contaminated wastes,
:@ Proprictary reagents typically treat contaminants through fixation, & process whith
chemnically aftery he contaminants {o a foxm less susceptible to Jeaching. Froprictary
procasses evalualed by Kiber include reagents developed by ETUS, Ine. end
Intesnational Waste Technologies (IWT). In addition, Kiber may evaluate a patented
technology developed by RMT, In¢. Note that Kiber has considerable experience
evalusting the proprietary and pghented reagents developed by these firms, These
reagenty often provide successful trearment where more traditonal reagents have
falled. Kiber can evaluate these or any other rcagénts or proccsses identified by Four
Seasons.

M PIBISA619_ 101 p:
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! m Reagents and reagent addition retes will be selesied Lased on 1) previous bench-ycale
tasting resuits on (he site materials, 2) Kiber's experience treating similas waste
% materials, 3) the reaults of the uairested characierization testing, and 4)
recommendations from Four Seasons,  Kiber requests that the results of any previovs

bench-scale stabilization studies be provided for review prior to initiation of the
m treatability study.
|

The blanding process to be implemented for the trestability study iz 3 pott-effactive
procass intended to mimic full-scale stabilization processes &8 much as possible on the
laboratory scale. This iaboretory procedurs will be modified ax necessary to simulate
full-scale systems suggested by Four Seasons for application of the stabilization
reatmnent. Specifically, the process is imended w provide Four Seasons with a basis
for welid comparison botween tho differcnt wreatment reagents.

Bach mixture will be developed by placing aliquots of the untreated material into a
m blending chember. To the untreated material, reagant will he added and blended at a
§: rate of gpproximately 30 w0 40 rotations per minute (rpm) until visually homogeneous,
gpproximately 60 10 90 seconds. Weter will be added based on 1) Xiber's experience
performing full-scelo solidification projects, or 2) review of the treatment processes to
ba implamented during pilot-teals raatment. Typically, Kiber will achieve a treated
materiz) with the consistency of a low slump concrate.

The treated materizls will be compacted inte cylinders and allowed to humid curs for
2 period of 7 deys. During the curing period, Kiber will conduct penctrometer
strength testing at curs times of 1, 2, 3 and 7 days. Penelrometer tasting is used to
estimate the sening and strenpth properties of the treatad matarizls. A good

- . correlation barween unconfined compressive strength and penstrometer testing is often
obtained, Itis stressed, however, that penctrometer testing only provides an estimate
of the strength of the trested mutsrials,

Upon completion of the 7-day cure, aliquots of each mixture will be submitied for
TCLP ¢admium anzlysas in aecordanes with EPA Methods 1311/6010.

CONFIRMATION TREATMENT EVALUATIONS

Confirmation treatment cvaluations will be performed 1o 1) evaluats the poteatial
varigbility of the sisbilizetion process, and 2) confirm the effectiveness of candidate
processes. Kiber and Four Seasons witl sclect two candidate trearment processss for
the confirmation Getnent evaluations. The candidste mixtures will be developad in
general accordance with the procedures outlined for the preliminary evalyations,

i) w1611 410_101 3
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Upon completion of the mixture praparation, each treated material will be compacted

into molds and allowed o humid cure. Peneurometer evalustions will be performed
throughout the curing process, at cure times of 1, 3, 3 and 7 days. Upon aompletion
of the 7 day cure, Kibar will evaluate the volumetric increase due to addition of the
trestment rsagents. This information is useful for pilot and full-scale cost sstimations
concerning final wasts placament or disposal, The volumetric expansion dus to
addition of the reatment reagents is performed by compacling ¢ pre-weighed aliquot
of 50l inlo & cylindrical sample mold. The volume of the untreated soll is then
meatnred and recorded.  Maxt, the soil is removes from the mold, and treated in
accordance with the prowonis oudmed above. Upon completion of the treatment
process, the mamerial is again compacted into the same type of semple mold and
allowed to cure. Aftar completion of the 7-day zure, the volume and weight of the
treated matarial is measured and récorded. The perceat volumerric expansion or
shrinkzge i Yetermingd based on the following eguaton: [(Finad Volume - Initia
Velume) /¢ Inital Veolumej* 100,

Upon completion of 7 days of curing, each candicate mixture will be subjected o
TCLP cadmium analysis in accordance with EPA Methods 131176010,

PISIIGLIR_tDH o
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September 13, 1996

Ms. Sharron Rogers

North Carolina Department of Environment,
Health, and Natural Resources

Division of Waste Management

Hazardous Waste Section

Post Office Box 27687

Raleigh, North Carolina 27611-7687

Reference: Post-Closure Care Plan
Third Creek Monofill
City of Statesville
Statesville, North Carolina
FPA ID Number NCR 000 001 602
Aquaterra Job No. 5205800

Dear Ms. Rogers:

On behalf of the City of Statesville, Aquaterra, Inc. (Aquaterra) is pleased to present the
following revised post-closure care plan detailing the post-closure activities required for
the Third Creek 1Ij\/Icmoﬁll located at the Third Creek Waste Water Treatment Plant
located southeast of Statesville, North Carolina. This plan was prepared at the request
of the City of Statesville and pursuant to the Administrative Order on Consent (AOC

Docket No. 94-191 and settlements entered into by the City of Statesville and the Nort

Carolina Department of Environment, Health, and Natural Resources (NCDEHNR).
Revisions are in response to the NCDEHNR, Division of Waste Management,
Hazardous Waste Section letters, Comments on Closure and Fost-Closure Plans, Third
Creek Monofill, dated November 17, 1995, Revised Closure and Post Closure Plans, dated
April 11, 1996, and Parameter List and Monitoring Well System, dated September 3, 1996.

This Post-Closure Care 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, and 265.117 through 265.120; Subpart H - Financial
Reguirements in accordance with 40 CFR. 265,140 through 265.141, and 265.144 through
265.146; and Subpart N - Landfills in accordance with 40 CFR 265.310,
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Statesville, North Carolina

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.

AQUATERRA, INC.

M. Neal McElveen, P.E.
Project Manager

Susan Kite, P.G.
Senior Project Manager

Senior Peer Review

Bryson D, Trexler, J1,, Ph.D,, P.G.
Senjor Hydrogeologist/Program Manager

MNM/SK/rap
52214

pe: Mr.LLE. ("Joe") Hudson, Jr. - City of Statesville
Mr. Douglas D. Vaughn, P.E. - Pierce & Whitman
Mr. George House - Brooks, Peirce, MclLendon, Humphrey & Leonard, L.L.P.



Post-Closure Care Plan
Third Creek Monofill
City of Statesville Site

Statesville, North Carolina
September 13, 1996

1 Introduction

1.1  Background

The City of Statesville (the "City") operates a waste water treatment system at the
Third Creek site located southeast of the city lmits 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

roperty and to the west woodlands. The site operates under an National Pollutant
%ischarge Elimination System gj PDES) permit FPermit No. NC0020591) and a non-
discharge permit (Permit No. WQ0004040). Concern from elevated concentrations
of cadmjum in the treatment system was raised in 1993. The non-discharge permit
was modified to allow the removal and Jandfilling of over 20 years of accumulated
solids from Aeration Basins 1 and 2 and the digester in an effort to reduce the
amount of cadmjum 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 at the Third Creek Monofill (see
Figure g[) Based on information obtained from the City of Statesville Water/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
%ress for dewatering. The dewatered solids were then transported to the trenches.

he remaining sludge/solids from the aeration basin was jnitially 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 sam%lc-: 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 ("I'T") to sample the monofill trenches.

IT began sangpling 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 NCDEHNR, one composite sample
from each trench was analyzed for TCLP organics and inorganics (the volatile
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constituents were collected as grab samples). One composite TCLP metals sample
per trench section, exccspt 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 int 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
materjals 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 sludgc
placed in the monofill (i.e. the top layer) was not hazardous. Therefore, Trench 20
(Trench H) could contain a combination of nonhazardous sludge and non-hazardous
dewatered solids. Because it was not required at the time, the City did not document
L@ the order in which the trenches received sludge and dewatered solids.

Based upon this investé%ation and the Jaboratory analytical results, the City entered

.. into an Administrative Order on Consent (Order) with the NCDEHNR, Division of
Waste Management (DWM) that was signed by the City of Statesville on March 8§,
1995. In accordance with this Order, the City of Statesville submitted a Phase [

. 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.

?M The subsurface characterization was completed in mid-April 1995, and a report of
Phase I Subsurface Characterization was submitted on M%y 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 Flan, Revised Posi-Closure

Care Flan, and Revised Closure and FPost-Closure Care Costs were submitted on

February 27, 1996, in response to the NCDEHNR DWM, HWS letter, Commentis on
% Closure and Post-Closure Plans, Third Creek Monofill, dated November 17, 1995.
; Additional comments were received in the HWS letters Revised Closure and Post

Closure Plans, dated April 11, 1996 and Parameter List and Monitoring Well System,

dated September 3, 1996. The following Revised Closure Plan and the attached
:ﬂ Ground Water Sampling and Analysis Plan address the comments from the HWS,

N 1.2 Potential Receptors
4 On February 8199, Aquaterra personnel conducted a one mile potential receptor

survey around the Third Creek Monofill. During the one mile survey, twenty water
supply wells were noted to be within one mile of the site. Eighteen of those wells exist
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on residential areas located northwest, north and east of the site. Two water supply
wells were located at Piedmont Water and Construction. All water supply wells noted
during the survey are located topographically and hydraulically(based on the shallow
ground water flow direction) upgradient of the Third Creek Monofill,

The only potential off-site receptor that could be affected by the Third Creek
Monofill closure is Third Creek, which is Jocated approximately 2000 feet
downgradient and south of the Third Creek Monofill. The location of the wells are
shown on Figure 3 and the street address locations are included in Appendix A.

1.3 Post-Closure Care Plan Development

The City of Statesville has contracted Aquaterra to develop the Post-Closure Care
Plan in accordance with 40 CFR 265.110, and 265.117 through 265.120. In addition,
the financial requirements for post-closure care will be developed as outlined in 40
CFR 265.140 through 265.141, and 2635.144 through 265.146. Also, 40 CFR 265.310
will be used as a guideline in developing the post-closure care activities (Subpart N -
Landfills).

14  Maintenance of Post-Closure Care Plan

The City of Statesville will maintain an on-site copy of the approved Post-Closure

~ Care Plan and all revisions until the certificate of closure has been submitted and

accepted by the NCDEHNR, HWS as outlined in 40 CFR 265.120. The Post-
Closure Care Plan copy and all revisions will be maintained at the Third Creek
Waste Water Treatment Plant by a designated employee of the City of Statesville,
The current facility designee’s address and phone number are as follows:

Mr, L. F. ("7 oec"? Hudson, Jr., Director
City of Statesville

444 Third Creek Road

Statesville, North Carolina 28677
Phone: (704) 878-3438

2 Post-Closure Care Plan

As required by the HWS, a Post-Closure Care Plan has been developed for the Third
Creek Monofill Hazardous Waste Management Unit (HWMU). The following items
have been developed and are included in this plan:

. A description of the planned ground water monitoring activities and
frequencies at which they will be performed. Monitoring activities will
be conducted as outlined in the attached Ground Water Sampling and
Analysis Plan.,

’ A description of the planned majntenance activities and frequencies at

which they will be performed for the cap, security fence, and
monitoring wells.
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. The name, address, and phone number of the person or office to
contact about the HWMU 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 of post-closure care; and
maintenance of all records for the post-closure care period.

111

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

City of Statesville

Water/Waste Treatment Department

444 Third Creek Road

Statesville, North Carolina 28677

Attention:  Mr. L. F. ("Joe") Hudson, Jr., Director

. The person responsible for updating the Post-Closure Care Plan will
be the facility designee listed above. 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.

» The City of Statesville submitted financial assurance information
pursuant to 40 CFR 265.143 on October 6, 1995, and a i_pecia] report
on November 5, 1995. The City’s financial mechanism, Financial Test
and Corporate Guarantee for Closure (263.143(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.

2.1 Ground Water Sampling and Analysis Plan

A Ground Water Sampling and Analysis Plan was prepared by a licensed geologist
and submitted to the HW§ on May 8, 1995 (Aquaterra report number GR35041), In
response to the HWS Section letter Paramerers List and Monitoring Well System,
dated September 3, 1996, an updated Ground Water Sampling and Analysis Plan
g&uaterm report number GR6111) was submitted under separate cover to the

S and is attached as Appendix B. In general, two new raonitoring wells will be
installed at the approximate Jocations shown on Figure 2 and existing well MW-2 will
be included in the monitoring plan. Existing well MW-7 will be used as a measuring
point for ground water elevation data only. The parameters for Jaboratory analysis
are presented in the Ground Water Sampling and Analysis Plan in Appendix B. In
sumrmary, the ground water sampling and analysis plan addresses:

. the monitoring well installation procedures;
. sampling and analytical methods for those hazardous wastes or
hazardous waste constituents currently monitored at the facility;
. evaluation procedures, including any use of previously gathered
ground water quality information; and
. a schedule of implementation.
Page 4 of 7
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2.2 Inspection and Maintenance

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

erosion damage

vegetative cover
run-on/run-off control system
subsidence

security fence

monitoring wells

The cover will be sloped to provide positive site drainage away from the
impoundment. The cover grade will be approximately one to two percent. The
cover’s slope is designed so that the maximum drainage velocity leaving the cover will
be less than the velocity likely to cause erosion for the topsoil and selected
vegetation, The cover will be visually inspected annually to ensure that the positive
drainage slope is maintained. Should minor subsidence or spot irregularities be
discovered, new topsoil/fill will be placed on the cover and it will be regraded.

The cover will also be protected from erosion by maintaining an appropriate

.vegetative cover and construction of grass-lined trapezoidal ditches. Maintenance
* activities for the vegetative cover will include mowing, seeding, and fertilizing during
.the year. The activities will be performed on an as-needed basis due to the seasonal

nature of vegetation.

To control storm water run-on and runoff, trapezoidal ditches with vegetative cover
will be copstructed on the topographically upgradient side of each cell. The ditches
will be constructed at a minimum of five feet from the existing cell to prevent
compromise of the capping system., Details of the ditches were presented in the
Closure Plan, submitted to the HWS on July 12, 1996.

Subsidence of the capping system is not expected since the cap materials will be
compacted, run-on will be controlled, infiltration through the cap will be minimized,
and no surcharge load will be placed on the cap. However, the topsoil/fill layer will
be liphtly compacted and may settle. The topsoil/fill layer will be visually inspected
monthly for Jow spots and long and/or radial cracks. Annually, the topsoil/fill layer
will be visually inspected by a professional engineer or licensed geologist. If
subsidence is observed, topsoil/fill will be added, the topsoil layer graded to promote
runoff, and reseeded to minimize erosion.

2.3 Post-Closure Care Period Contact and Plan Maintenance
During the post-closure care period, the person to contact about the hazardous waste

disposal unit or facility is the facility designee. The current designee’s name, address,
and phone number are as follows:
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Mr. L. F, ("Joe™) Hudson, Jr., Director

City of Statesville

Water/Waste Water Treatment Department
444 Third Creek Road

Statesville, North Carolina 28677

Phone: (704) 878-3438

The City of Statesville’ designee will maintain an on-site copy of the approved Post-
Closure Care Plan and all revisions throughout the post-closure period (40 CFR
265.118(b)).

2.4 Post-Closure Care Financial Assurance

The post-closure care costs required under 40 CFR 265.145 and 265.145, respectively
will be submitted under separate cover by the City of Statesville. The closure care
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 in the Closure Plan activities.

The City of Statesville submitted financial assurance information pursvant to 40 CFR
265.143 on October 6, 1995, and a special report on Navember 3, 1995. The City’s
financial mechanism, Financial Test and Corporate CGuarantee 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.

2.5  Post-Closure of Landfills

Under Subpart N - Landfills (40 CFR 265.310), after final closure has been certified,
the City of Statesville must comnply with all post-closure requirements contained in 40
CFR 265.177 through 265.120 including maintenance and monitoring throughout the
post-closure care period. The City of Statesville must perform the following tasks as
part of the post-closure period:

. maintain the integrity and effectiveness of the final cover, including
making repairs 10 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 re%uirements of Subpart F of this part;

. revent run-on and run-oft from eroding or otherwise damaging the
inal cover; and

. rotect and maintain surveyed benchmarks used in complying with

ection 265.309.

In addition, the City of Statesville must maintain the following items in the operating
record required in Section 265.73;

. on a map, the exact location and dimensions, including depth, of each

c:uelcli of the landfill with respect to permanently surveyed benchmarks,
an
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. the contents of each cell and the approximate location of each
hazardous waste type within each cell of the landfiil,

2,6 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
Jocation, dimensions, and quantity of hazardous waste disposed of within each cell of
the Third Creek Monofill with respect to permanently surveyed benchmarks. This
glat will be prepared and certified by a professional land surveyor registered in the

tate 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 40 CFR 265,117(c¢) if all the hazardous waste can not be remediated
and the Third Creek Monofill must begin post-closure care.

The notation, which will be placed on the deed to the facility property or on some
other instrument which is normally examined during a title search, and which will
notify in perpetuity any potential purchasers of the property, will state:

% . the property has been used to manage hazardous wastes;

: . the property’s use is restricted under 40 CFR 265 Subpart G
regulations, and;

. the survey plat wili state the type, location, and quantity of hazardous
wastes disposed of within each cell Third Creek Monofill unit as
required by 40 CFR 265.116 and 265.119(a).

The Cityk of Statesville wilt submit a certification signed by the surveyor that he has
recorded the notations above and a cogy of the document in which the notations
have been placed will be sent to the HWS,

2.7 Certification of Completion of Post-Closure Care

The City of Statesville, within 60 days after the completion of the established post-
closure care period for the Third Creek Monofill H U, will submit to the HWS by
registered mail, a certification that the post-closure care for the post-closure care
period was performed in accordance with the specifications in the approved post-
: closure care plan. The certification will be signed by the City of Statesville and an

independent professional engineer. Documentation per 40 CFR 265.120 will be
furnished to the HWS upon request.

[
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September 13, 1996

Mr, Joc Hudson

Water/Wastewster Treatment Department
The City of Statesville

Fost Office Box 1111

Statesville, North Carclina 28677-1111

ﬁ Reference:  Revised Ground Water Sampling and Analysis Plan
. Third Creek Monofill

City of Statesville

Statesville, North Carolina

Agusterra Job No, 5302100

Dear Mr. Hudson:

Aquaterra, Inc., (Aquaterra) is pleased to submit the attached Revised Ground Water
Sampling arud Arwilysis Plur SfAP) for the Third Cregk Monofill site in Statesville, North
Caroling, The document outlines the sampling procedures and analytical methods to be
used during the quarterly sarmpling events required in the Administrative Order on Consent
issued by the North Carolina Department of Environment, Health, and Natural Resources
(NCDEHNR), Division of Solid Waste Management (DSWM) and signed on March 8,
1998, by the City of Statesville, This document represents the sccond revision of the
SAP. The purpose of this revision is to integrate the modifications to the detection
monitoring program requested by the City of Statesville and Aquaterra and approved by
D3WM on September 3, 1996,

If you have any quesiions regarding this sampling and analysis plan, please call me at (910)
m 852-5003.

Sinverely,
AQUATERRA. INC.

Cfmn :7%

% oseph P, Best, P.G.
Project Geologist

Voo, oot

Susan Kite, .G,
@ Seaior Project Manager

ce: Mr Douglas D, Vauthn, P.E.-Pierson & Whitman
] Mr. George House-Brooks, Pierce, McLendon, Humphrey & Leonard, L LP.
Mz, Yimmy Carter, Section Chic-NCDEHNR, DSWM
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Revised Ground Water Sampling and Analysis Plan
City of Statesville
Third Creek Monofill
Statesville, North Carolina
September 13, 1996

1 Introduction

The following Revised Ground Water Sampling and Analysis Plapn (SAP) is for the City of
Statesville's Third Creek Monofill hazardous waste management unit (BIWMU) at the Third Creek
Waste Water Treatment Plant (WWTP) facility located in Statesville, North Carolina (see Figure
1). This revised SAP is in response to the September 3, 1996, letter from the North Carolina
Department of Environment, Health, and Natural Resources (NCDEIINR), Division of Solid
Waste Managernent (DSWM), Hazardous Waste Section (HWS) requesting a revised SAP to
reflect the approved modifications 10 the required sampling parameters. The SAP provides a brief
site history, describes the geologic and hydrogeologic setting, outlines the procedures for
sampling and analysis, and presents the schedule for reporting.

Future post-clogure care and assessment sampling will be conducted according to this plan.
L1  Site History

The City of Statesville operates a waste water treatment plant at its Third Creek Facility located
in Statesville, North Carolina.  The site operates under an NPDES permit (Permit No.
NC0020591) and a non-discharge permit (Permit No. WQO004040), Concerns of elevaied
concentrations of cadmium in the treatment system were raiswl 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 10 reduce the amount of cadmium in
the waste water treatment system. The sludge was placed in eight landfill trenches in the Third
Crock Monofill, Subsequent sampling of the landfilled studge identified cadmium lgvels in excess
of the regulatory limit for cadmium according to the toxicity characteristic leaching procedure

(TCLY).

Based upon this investigation and the laboratory analytical results, NCDEHNR, DSWM issued an
AQC that was signed by the City of Statesville on March 8, 1995, Tollowing the signing of the
AQC, the City of Statesville contracted Aquaterra, Ing, (Aquaterra) to prepare, submit, and
coréduct a Phase I Subsurface Characterization Work Plan to address the requirements of the
Order.

The subsurface characterization was completed in mid-Apnl 1995, and a report of Phase ]
Subsurface Characterization was submitted on May 8, 1995, The Ground Water Sampling and
Analysis Plan was glso submitted on May 8, 1995. A Revised Ground Water Sampling and
Anaiysis Plary wos submitted on October 31, 1995, und approved by the Hazardous Waste
Section (HWS) on December 6, 1995

The primary objective of the subsurface characterization activities was to determine the
subsurface conditions at the site, including determining the ground water flow direction. The
characterization activities included the installation of four borings in the surficial aquifer, and one
boring advanced to auger refusal, In addition, four shallow ground water monitaring wells were

page 1 of 10
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mé;t%lled gnd sampled. Aquatetra completed the subsurface characterization activities in mid-Apnl
1995,

L2 Qverview of the Revised Ground Water Sampling and Analpsis Plan

oy -@‘.

The dpurpnse of this Revised Ground Water Sampling and Analysis Plan is to establish the
standard ogerational procedure to monitor ground water conditions prior to and following closure
of the (former shodge disposal arca) and during fuorther asscssment activities, This SAD
inclides the procedures for sample collection, sample preservation, snalytical procedures, and
chain-~of-custody control. The following are the six key components of the SAP:

1
‘:‘d It

Ground Waler Monitoring Systein
Ground Water Sample Collection
Sample Preservation and Handling
Chain-~of-Custody Control
Anahyticsl Procedures

Sample Collection Schedule

1.3 Physical Setting

The Third Creck facility is located near the City of Statesville in Iredell County, North Carolina.
The site is situated on a dirt road that intersects Thivd Creek Road southeast of Statesville, The
site is bordered 1o the north by pasture land, to the south by Third Creek, to the east by residential
property, and to the west by wooded land.

¥ F T K * A

2 Ground Water Monitoring System
2.1  Hydrogeolagic Setting

The site is Incated in the Piedmant physingraphic provinee of North Caroling  The surroundin
topography consists of rolling land with broad ridges. The surficial geology consisis of residua
soils that have weathered in place from the unde;'ld)ang bedrock. A review of the Geologic Map of
North Carolina (1985) indicates the site is located in the Charlotte Belt and is underlain by a fine
grained biotite gnaies that is massive fo strongly foliated with minor layers of amphibolite and

misscovite schist,

=)

2.2 Ground Water

The ground water underlying the Third Creek Monofill facility is typical of shallow aquifers within
the Predmont physiographic region of North Carolina, Unconfined water table conditions exist
across the site.  Under these conditions, the water table surface is in equilibrium with the
atmosphere, with no confining units present between the water table and ground surface.
Recharge to the water table occurs through direct infiltration of precipitation  Thischarge from the
aquifer occurs at topographic and hydrogeologic lows where tge water table and surface water
bodies &re in contact.

Aquaterra installed four shallow ground water manitoring wells (MW-5, MW-6, MW.7, MW_8)
&t tha gpite to determine und water flow direction, to characterize ground water impact,
determine vertical and hernzontal extent of impact, identify migration of hazardous substances,
and asgoss adverse effects or risks, if any, associated with the presence of ideutificd contaminants

g
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at the site. Tn addition to these four monitoring wells, four other monitoring wells (MW-1,
MW-2, MW-3, MW-4) were installed previously. Aquaterra has proposed the installation of two
additional monitoring wells in the vicinity of MW-7 (see Figure 2). Aquaterra also proposed that
monitoring well MW-2 be added to the detection monitoriag program.

All monitoring wells installed by Aquaterra were constructed in accordance with the requirements
of NCDE Division of Water Quality (DWQ). The top of the inner casing of each well has
been surveyed to establish the vertical elevation relative to a fixed reference datum (see Tuble 1),
Hatl:]h well is provided with a protective outer casing and lock to prevent inadvertent entry into the
well,

Based upon the data generated as part of the June 27, 1996, sampling effort, the direction of
ground water flow appears to be to the southwest, responding to an average horizontal hydraulic
gradient of approximately 0.022 foot per faot (ses Figure 3)

In addition to the four ground water monitoring wells, Aquaterra installed oné soil boring to
auger refusal, which cccurred at 86 fect below grade. Pleasc refer to Aquaterra's Nhiase [
Subsurface Characterization Report (GR5057), dated May 5, 1995,

3 Ground Water Sample Collection
3.1  Review of the Sampling Plan

This revised SAP will be reviewed by the sampling team and site manager prior to collectin
ground watcr samples. The team and site manager will develop a schedule as to whi
monitoring wells will be sampled and which samples will be duplicated The correct sumher of
sample containers will be secured and labeled prior to each field sampling event.

3.2  Grownd Water Samplz Collection Lug Book

A ground water sample log book will be maintained by Aquaterra to document each sampling
event. The following field observations will be documented in the log book for each well;

well number

sample date

name(s) of the people present

weather conditions

unusual site conditions (e.g., damaged well casings, well cover missing)
total well depth helow the measuring point

depth to the water level below the measuring point
height of water column

well diamneter

well volume

amount of water removed during purging

number of well volurnes purged

equipmenl used for purging

sample collection time and date

equipment used for sample collection

field parameters (pH, specific conductance, temperature)

* ®# F & B % ¥ & 0 o o®F 2 a2 8 w5
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+ types and numbers of sample containers filled at each well and any special handling
procedures

33 Waier Level Measurements

Prior to well purging or sampling of any well on-site, water level measurements to the nearest
0.01 foot will be recorded for all wells on-site. In addition, the total depth of each well will be
measured to the ncarcst 0.01 foot. An electronic water level neter will be uscd to determine the
depth from the measuring point (e, top of the casing) to the water level. Water level
measurements will first be obtained from monitoring wells historically exhibiting the lowest
concentrations and will proceed to those wells exhibiting increasing concentrations. Prior to
measuring waler levels, those wells equipped with air tight caps on the inner casing will have the
caps removed in sufficient time to allow the equilibration of the water in the well.

The electric probe and first few feet of cable will be wiped with a phosphate-free, low-residue
laboratory soap, The equipment will then be rinsed with distilled water and dred with a clean

aper towel.  This procedure will be implemented between each well when mensuring water
ﬁwels. Al} sampling personnel will wear pratective/nonreactive vinyl gloves throughout the water
level monitoring procedures. New gloves will be donned pror {0 measuring the water level at
each monitoring weli.

3.4  Well Purging

A dedicated Teflon bailer, new disposable bailer, or a submersible pump will be used to pur%e

each monitoring well of a minimum of three well volurmes, or to dryness, prior to sampling, Wells

constructed in low hydraulic conductivity silts end clays will be gently purged so as not to disturh

the silts and ¢lays, which could produce a turhid ground water sample. When using a dedicated

bailer for purging, the bailer will be lowered gently into the water column to purge the upper

Kgrﬁon of the column, Once purging has been completed, pH, conductivity, and temperature will
measurcd and recorded.

The purging procedure will continue until indicator parameters (i.e., pH, specific conductance,
temperature) have stabilized.  Stabilization consists of three consecutive readings taken at
approximately 5-minule intervals where the parameter values are within 10 percent of each other,
Well water stabilization will be documented in the log book.

If laboratory analysis indicate impact to ground water, all water purged from the monitoring wells
will be containerized in unlined 55-gallon drums on-site that will be labeled with the date,
contents, and well number(s).

Disposal of the purge water will be based upon the analytical data obtained from the sampled
wells. If the results reveal hazardous constituents, the material will be properly disposed of, or
treated and disposed of, in an approved manner,

3.5 Decontamtination of Sampling Equipment
Dedicated Teflon bailers used to purge and swnple monitoring wells will be properly etched for
identification, lahoratory decontaminated, wrapped in aluminum foil, and gealed in a polyethylene

bag at the Iaborato?r. Therefore, field decontamination of dedicated bailers should not be
necessary. Bailers will be laboratory decontaminated according to the following procedures:

page 4 of 10
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remove excess soil/sludge as necessary

phosphate-free soap and tap water wash

tap water rinse

nitric acld rinse

deionized water rinsa

isopropyl alcoho! rinse . ) )
organic-free water rinse (if not available, at least 24 hours will be allowed for equipment
to dry fully)

L} a.il" dfy

« wrap equipment with non-reactive material pror to trangport into the field

New disposable bailers used for purging and sampling will be discarded following use.

Submersible purnps used for purging and sampling will be decontaminated between each well by
inserting the pump in a tap water/laboratory grade soap mixture, pumping and recycling the
mixture through the pump for a perod of about 10-minutes, then inserting the pump in a
dejonized or distilled water rinse and allowing the pump 10 recycle the water for a period of about
5-minutes. The outside of the pump and tubing will be rinscd with dcionized or distilled woter ns
it is Jowered into the well.

36  well Sampling

The following secticns discuss the required equipment and details of well sampling. Rased on
historical analytical results, sampling of wells will begin with the least contsminated and then
proceed 1o the remeaining wells in order of increasing contaminant concentration,

3.6.1 Required Egquipment and Materials

The following équipment and materials will be used to sample the moritoring wells:

safl B85GS

vinc?(gﬁves

Teflon bailers, disposable bailers, or submersible pump
nylon cord

ficld log book

sample bottles

temperature/pH/conductivity meter

labe?s and permanent marking pen

knife

plastic sheeting

3.6.2 Procedure for Collection of Ground Water Samples

The following procedure will be used to collect ground water samples:

* & F & 2 2 % 0 5 A

1. Plastic sheeting with a hole cut in the center will be placed over the well casing and

lowered to ground surface to prevent the bailer cord and sampling cquipment from
gontacting the gronnd fduring sampling.

page 5 of 10
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Closed top Teflon bailers, or new disposable bailers, with new nylon cord will be
used to sample the shallow wells. Bailers will be lowered slowly into the well so
ag not to cause excessive aeration. Protective/nomreactive vinyl gloves or
equivaleat will be wom when sampling the well. Sample paramcters listed in their
order of collectinn are fisted helow in Sectinn 3.6.3.

In those wells sampled with a submersible pump, a 2-inch Grundfos Rediflow-2
brand pump will be used. This pump has controls to vary the flow and is capable
of pumping st the low flow rates required by EPA for ground water sampling. The
pump will be gently lowered into the well to approximately the mid-point of the
well screen and allowed 1o pump at approximately 0.25 or less gallons per minute
for sampling purposes, with the exception of VOCs, which will be collected at a
flow rate of 100 mis/min or less.

Sam{ples collected for volatile organic compound (VOC) analysis will be collected
in glass vials with a Teflon covered septum top. The samples will be collected
with no headspace in order to prevent velatilization, If no preservative is used, the
gamples for VOC analysis will be analyzed within 1 week of collection, Samples
collected for VOCs and metals will not be filtered.

3.6.3 Order of Sample Collection

Samples should be collected in the order of volatilization sensitivity. The recommended order of
sample collection for common parameters is as follows:

* ¥ % ¥ T = &

3.0.4

total organic halogens (TOX)

total organic carbon (TOC)

semi-volatile organic compounds (SVOCs)
herbicides/pesticides

total metals

field parameters (pH, temperature, specific conductance)

Well Sompling Do

The following will be recorded for each well in the sample collection log book:

" - ¥ »

4
4.1

The pam

lyethy

sampile time and date

¢quipment used to semple

field parameters (e g, pH, specific conductance, temperature)

analytical method, order of sample collection, type of container, and preservarive (if any)

Sample Preservation and Handling

Sample Containers

le containers used for each analysis are outlined in Table 2. Metals will be collected in
ene containers with polypropylene caps, or in glass. Organics will be collected in glass

ggtt]es with fluorocarbon resin-lined caps, The containers will be ¢leaned by the laboratory based
on the analyte of interest. Sample contuiners for metals will be cleaned as follows: thoroughly

page 6 of 1G
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washed with nonphosphate detergent and tap water, and rinsed with (1:1) nitric acid, tap water,
(1:1) hydrochlonc acid, tap water, and, finally, distilled water. The cleaning procedure for
organic bettles i as follows: washing with nonpbosphate detergent in hot water, rinsing with tap
water, distilled water, acetone, and, finally, with pesticide grade hexane.  Glass bottles may be
baked in a muffle furnace at 4009C for 15 to 30 minutes to remove organic deposits. Glassware
will be sealed and stored in a clean environment immediately zfter drying or cooling to prevent
any accummulation of dust or other contaminarts.

4.2  Sample Preservation

Preservatives are added to a sample container to retard biological action, to retard hydrolysis., and
to reduce sorption effects. Preservation techniques are limited to pH control, chemical addition,
refrigeration, and protection from light. The preservation methods are outlined in Table 2.

4.3  Special Handling Considerations

Samples will not be Oliered in the Geld Lefore addition of preservatives,  Samples will be
transferred from the bailer or pump directly to the laboratory containers, Field logs and
laboratory analysis reports will denote the presence of headspace in the sample containers at the
time of receipt by the laboratory as well as the time the sam ﬁ:was first transferred to the sample
container frum the bailer. Bottles for VOCs will contsin no headspace afler filling.

1

5 Chain-of-Custody Control

5.1  Sample Labels

Field personnel will affix legible Jabels to each sample container before the ground water sampling
% event. The labels will be sufficiently durable to remain legible even when wet and will contain the

following informatiomn:

place of collection

-
i « sample identification
+ date and time of collection
. - parameter(s) for which the conteiner is required
% « type of preservative
i » name of collector
M 52  Chain-of-Custody Record
A chain-of-custody form will be completed to establish the documentation necessary to trace
sample {posscssion from the time of collection to the completed anelysis SSee Appendix A). A
ﬁ chain-of-custody record will be generaled L wach sunpling event and for each analytical
1l laharatory, if samples are delivered to more than one. The following information will be entered

on the chain-of-custody:

sample and well idermificadon

date and time of sample collection

signature of sample collector, transporter, and laboratory person receiving sample
inchisive dates ogpossessiun

number of containers

page 7 of 10
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parameters requested for analysis
field obsetvations

laboratory number

special requests

- » L E 3

5.3 Transpariation to Analytical Laboratory

After cach well location has been sampled, the samples will be transferred in 2 cooler. The
samples will be chilled to approximately 49C by placing crushed ice on the samples. The samples
: will be transported to the analytical laboratory after the completion of the sampling event. In
m accordance with EPA protocols, the samples will be relinquished to taboratory personnel with the
time, Jate, and signature recorded on the chain-of-custody form. A copy of the form is shown in
Appendix A, 1f the samplesz are chipped to the laboratory by common carrier, custody seals will
be tﬁlaoed on each of the sample containers to ensure that the samples have not been tampered
wi

& Analytical Pracedures

61  Analytical Methods

E At the laboratory, all samples will be analyzed to EPA methods specified in Test Merhods for
= Evaluating Solid Wastes, SW-846, 3rd Edition. The laboratory will clearly state if a deviation
from the specified method occurred and the reasons for the deviation. Table 2 lists the methods
(0 be used for anatysis.

6.2  Records

Records of ground water analysis will in¢lude the methods employed, extraction date, digestion
datc, datc of actual analysis, the concentration detected, the units of congentration, and the
detection limits, Data from samples that are not anslyzed within recommended holding times will
be considered suspect, New samples will be collected from the source that corresponds with the
suspect data to confirm the concentration of the original apalysis. Any deviation from the listed
methodologies will be explained and supported with sullicient information (v ensure that the
quality nf the results mests the performance specifications of the referenced method.

6.3  (Juality Assurance Program

The Quality Assurance (QA) ﬁmgrams used for ground water will consist of different travel
blanks, duplicate samples, field blanks, and split samples as required by DSWM. The definition of
each of these terms follows.

Travel blanks are defined as distilled and_defonized, analyte-free water that is supplied by the
laboratory in the appropriate sample container, treated {if preservatives are used), and bandled in
: the same manner as the samples. 'Lhe travel blanks can be indicators of any contamination that
% may heve ocourred in transport or in the laboretory.

Duplicate samples are defined as multiple samples that are identical. These samples must be
ﬂ collected at the same time, from exactly the same location, using the same sampling apparatus.

page 8 of 10
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Also, these samples should be collected in identical containers that have been similarly prepared
and filled to the same volume, Duplicate samples are preserved and handled in identical fashion.

Ficld blanks are defined as distilled and deionized, analyte-free water that is collected in the field,
containerized, treated (if preservatives are nsed), and handled in the same manner as ather
samples. The field blan{zs can be indicators of any atmospheric or sampling equipment
contamination that may be present.

Finally, split samples are not planned for the program unless requested by DSWM, the analytical
laboratory results become suspect, or unexpected contaminants are detected. A split sample is an
aliquot of a collected sample that will be analyzed by a different method or another qualified
laboratory to verify the original data,

7 Schedule for Sample Reporting
7.1 Dates

Samples will be collected from the listed monitoring wells at the Third Creek Monofill facility on
a quarterly basis (March, June, September, December).

If necessary, ground water sampling conducted as part of on-going ground water assessment
activities will be performed periodically during each successive phase of ground water assessment,

7.2, Sampling Locarlons

The sampling locations for the ground water monitoring program will include wells MW-2
through MW-8, with ground water elevations collected from wells MW-1 through MW-8. If
additional ground water monitoring wells are required or if wells have been properly abandoned,
then this SAP will be amended to reflect the changes,

%3  Analptical Parameters

Monitoring wells MW.5, MW-6, and MW-7 will be analyzed for the parameters listed below.
Monitoring well MW.2 and any additional wells installed or ndded to the detection menitoring
program will be analyzed for the parameters listed below as well as herbicides and phenols.
Subsequent to the installation of the two proposed monitoring wells adjacent to MW-7, MW-7
will no longer be sampled. Monitoring well MW-8 will be analyzed for the parameters belaw,
with the exception of VOCs, SVOCs, and pesticides. Modifications to the list of parameters are
subject to the approval of DSWM.,

RCRA Primary Metals Organijcs
Arsenic Volatile Organic Compounds (VQCs)
Barium Total Qrganic Halogens (TOX)
Cadmium Total Organic Carbon (TOC)
Chromivm Send-volatile Organic Compounds (SVOCS)
Lead

page 9 of 10
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Silver Field Parameters
Mcrcgry
- Selenium pH
M Specific Conductance
Temperature
Other Metals Pesticides
Iron 2,4-D )
‘ Manganese 2.4.5-TP Silvex
M Sodium
Dther Parameters
Fluoride
WNitrate
Sulfate
Chlqrida
Radium
(Gross Alpha
Gross Beta

In addition, the pH, specific conductance, TOC, and TOX will be analyzed in the background well
(MW-8) in 4 replicates during the first 4 sampling events, Afier the first year, these 4 constituents
will be avalyzed in 4 replicates in each well during cach sampling ¢vent.

Monitoring wells sampled as part of on-going ground water assessment activities will be
established in the appropriate ground water assessment plan that will typically include sampling
for VOCsu, SVOCs, metals, and ficld puraureters vnly, unless otherwlse reqquested by DSWM.

@ 7.4  Submission of Reports

Reports of each quarterly sampling event will be submitted 1o DSWM within 30 days of the
completion of the laboratory analysis. Each report will contain the ficld paramceters, static water
level measurements, water level elevations, sampling descriptions, analytical results, and
conclusions and recommendations.

Ground water asscssment reports will be submitted according to the schedule included in the
respective ground water assecsment work plan.

1
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Tabie 1. Monitoring Well Elevations, Third Creck Monofill, Statesville, North

Carolina,

| of Screened Intery Mcasuring Point
Flevation

‘Welt No. Top Bottom (Top of Casing)
MW-1 800.80 79080 260,08
MW.2 RI1R.50 808.50 847.54
MW-3 800.70 790.70 823,85
MW-4 794 80 784.80 814.68
MW-5 518.80 BOB.BO 247 16
MW-6 217,70 ROT.T0 850.21
MW-7 8i2.10 8302.10 847,70
MW-8 819.00 809.00 361.44

All elevations referenced to mean sea level.

Agquaterra Job No. 5302100
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Table 2, Sample Containers, Preservatives, and Analytical Methods, Third Creek Monofill,
M, Statesville, North Carolina.
o Sample Analytical
! Marammer Contamers Preservatives Mﬁthﬂds‘“
|
___Arsenic 1000 P or G HNO; to pHx2 7060
WBarium 1000 ml P or G ‘r'IND to pH*'éz 6010,7080
Cadmium 100omlPorG HNO to pH~2 6010,7130
Chromium 10000 mIPor G 0 to pH<2 6010,7190
s lron 1600 Ml P or G HNO; to pH<2 6010
g Lead 1000 ml P or G HNO; to pH<2 7421
T Manganese 1000 mil P or (& HND to pHﬁ"Z 601Q
Mercury 1000 ml P or G IINO to pH~<2 7470
Selenium 1000 miP or &G H'ND to pH<2 7740
i Siiver 1000 m! P or G HNO; to pH<2 6010
Sodium 1000miPorG HNO; to pH*iZ 6010
@vmamc Organics (VOCs) 3-40 m! VOAs HCL to pH<2 8240
Semi-volatile Organics (SVOCs) 1000 m] Amber Glass Refiigeration 8270
‘% Total Organic Carbon (TOC) 100 mlPor G Refig/H2 80, or 5060
w/Teflon lined cap HCl to pH<2
Total Organic Halogens (TOX) 500 ml Amber Giass Refrigeration 90205021
Herbicides/Pesticides 1000 ml Amber Giass Refrigeration B080/8150
Em Chioride 100ml P or G Refrigeration 9251/9252
Sulfate 100miPor G Reffigeration 9036/9038
Nitrate 100mlP or G Refrigeration 9200
@ Phenols 1000 mi Amber Glass Refrigeration 8040
Radium 1 gallon ¥ or (.1 HNOQj3 to pH<2 903.1
T Gross Alpha 1gallonTor G HNC} to pH<2 900,0
* § Gross Reta 1gallonPor 3 H'NO?, to pH<2 900.0

+m P = Flastic
%J & = Glass

Aquaterra Job No. 5302100

U 0 Tust Methods for Evaluating Solid Wastes, SW-946, 3rd Edition




	847256
	847257
	847258
	847259
	847260
	847261
	847262
	847263
	847264
	847265
	847266
	847267
	847268
	847269
	847270
	847271
	847272
	847273
	847274
	847275
	847276
	847277
	847278
	847279
	847280
	847281
	847282
	847283
	847284
	847285
	847286
	847287
	847288
	847289
	847290
	847291
	847292
	847293
	847294
	847295
	847296
	847297
	847298
	847299
	847300
	847301
	847302
	847303
	847304
	847305
	847306
	847307
	847308
	847309
	847310
	847311
	847312
	847313
	847314
	847315
	847316
	847317



