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Closure and Post-Closure Care Costs 
Third Creek Monofill 

City of Statesvil.le 
EPA ID Number Pending 

Statesville, North Carolina 

August 7, 1995 

Prepared For 

City of Statesville 
Statesville, North Carolina 

For Submittal To 

,,f ". 8 ; .. : ' 

North Carolina Department of Environment, 
Health, and Natural Resources 

Division of Solid Waste Management 
Hazardous Waste Section 
Raleigh; North Carolina 

Prepared By 

Aqua terra, Inc. 
Charlotte, North Carolina 
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A \ ~ aQUaTerra~ ENVIRONMENTAL CONSULTANTS: 
,~ PO:O'i' 01:1;1Cl80~ 66810"/ • CIII\FILO'f'fi::, NC 282.66-8107 • (704) 52!:1-8680 • FAX (704) 527-2792 

A GREAT LAK£8 Ct~(I!'wi!(:AI .. COI~PQRATION COMPANY 

August 7, 1995 

Mr. Dan Biur, Acting Chief 
North Carolina Department of Environment, 

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

Reference: Closure and Post-Closure Care Costs 
Third Creek Monofill 
City of Statesville 
Statesville, North Carolina 
EPA ID Number Pending 
Aqua terra Job No. 5205800 

Dear Mr. Biur: 

On behalf of the City of Statesville, Aqua terra, Inc. (Aqua terra) is pleased to present 
the following report outlining the closure and post-closure care costs associated with 
the Third Creek Monofill at the Third Creek Water/Wastewater Treatment Plant 
located near Statesvilk, North Carolina in Iredell County. The closure and post
closure care plans were submitted under separate cover. 

Financial assurunce informution is currently being reviewed and the preferred 
mechanism chosen by the City of Statesville will be provided under sep~1rate cover. 

CORPORATI.: Ht:AOQLJARTI!I'lS: 4901 WATlH~; El.l!;L DHIVl, RIILli(;H, NC 27606 • (919) 859··998'1 • f'll~ (91!)) ij~~ .. !)~30 
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City of Statesville 
Page 2 

August 7, 1995 

lf 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. 

AOUAT"ERRA, INC. 

M. Neal McElveen, P.E. 
Project Mamtgcr 

Susan Kite, .P.G. 
Senior Project Manager 

Senior Peer Review 

z~'l'- b. r~e..-(1 y_. _. 
Bryson D. Trexler, Jr., Ph.D., P.G. @ 1 

Senior Hydrogeologist/Program Manager 

MNM/SK/rap 
52224 

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

1.1 Background 

Closure and Post-Closure Care Costs 
Third Creek Monotill 

City of Statesville 
Statesville, North Carolina 

August 7, 1995 

Ac.Juatt;rw, Inc. (Ac.1uaterra) has previously submitted a Clos~1re. Plan (Aquaterra 
report number 52213, see AppendlX A) and a Post-Closure Care Plan (Aquaterra 
report number 52214, see Appendix B) for the Third Creek Monofill hazarclous 
waste management unit (HWMU) at the Third Creek Water/Wastewater Treatment 
Plant (Third Creek) located near Statesville, North Carolina (see Figures l and 2). 
The following clowre and post-closure care costs for the HWMU are presented 
below and in Tabks 1, lA, lB, lC, 2, 2A, 2B, and 2C. 

2 Closure nnd Post-Clowre Care Costs 

2.1 Estimated Closure Costs 

The dosure cost infonmrtion is submitted according to the requirements of 40 CFR 
265.142, based on "non .. clean" closure. An estimate of $372,456.00 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 
stabili7ecl material, unit closure and testing associated with the unit cap, inspections 
ancl maintenance of the ;~p, smveying, ancl reporting. The closure costs are 
presented 111 more detml m 1 ables I, I A, 1B, and lC. 

This closure cost estinwte will be retained at the Third Creek facility and will be 
revised whenever a change in the plan affects the cost of closure. The costs will be 
acljusted annually from the date of its original development to rdlect changes in the 
closun: costs as a result of inflation. The United States Department of Commerce's 
Annual implicit l'!ice Deflator for Gwss National Product will be utilized to make the 
adjustments. 

2.2 Estimated Post-Closure Care Costs 

The posH:l<.lsLJ!'C care cost information is submitted according to the requirements 
outlined in 40 CFR 265.144. An estimated maximum of $652,215.00 will be needed 
to perform the annual post-closure care activities (30 years) for the Third Creek 
Monofilll-JWMU. These costs are presented in more detail in Tahles 2, 2A, 2B, and 
2C. This amount: mny be reduced, however, if tho post-closure care period is 
shortened pursuant to 40 CFR 265.117 (a)(2)(i). 

This post-closure care cost estimate will be retained at the Third Creek facility and 
will be revised whenever a change in the plan effects the costs of post-closure care. 
·rhe 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 Trentment Department 
Post Office Box 1111 
Statesville, North Carolina 28687"1111 
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 ($)1 

• 

• 

• 

• 

1 

Soil Sampling 
- backfill/on-site borrow soils/natural subsurface soils 

Unit Closure 
treatnbility study (2 studies) 
mobilization/demobilization 
soih/wlids cxcavntion (30o7 cubic yards) 
solids/sludge treatment (2,850 tons) 
treatment chemical 
(Enviroblend (5% add mixture)) 
backfilling/liners/com paction/restoration 
trnn sport a tio n 
stabilization testing 

(bused on I 5 samples for TCLP cadmium) 

Project Management, Ovcrsite, and Reporting 
manage field work; consult w/HWS, 
City of Stntewille 
Aqua terra's oversite of closure 
activities 
fill and cover matcrin.ls testing 
(compaction) 

$11,500.00 
$ 8,625.00 

$16,050.00 
$88,000.00 
$84,l00.00 

$74,462.00 
$5,215.00 
$1,278.00 

Subtotal: 

$2,960.00 

professional engineer's certification of closure 
surveying/deed registration 

$12,100.00 

$6,000.00 

$3,000.00 
$4,025,00 
$2,850,00 reporting 

Subtotal: 

Total Estimated Closure Costs: 

Contingency ( 15%) 

Grand Total Estimated Closure Costs: 
---·····-··-··--·-.····----··-·-------

costs as of August J~YJ5 

Aqutilerra Job No. 5205800 
52224 

$3,710.00 

$289,230.00 

$30,935.00 

$323,875.00 

$48,581.00 

$372,456.00 
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Table 1-A Cost Associated with the Closure Soil Sampling, Third Creek Monofill 
- City of Statesville, Third Creek Water/Wastewater Treatment Plant, 
Statesville, North Carolina . 

Activities 

• Field Time 
- Staff Environmental Scientist- 8 hrs. ($65/hr) 
(hydraulic conductivity testing) 

-- Staff Engineer- !0 hrs ($65/lu-) 
- Water Level Probe 
-Nuclear Density Gauge 
- Miscellaneous Supplies 
- Mileage- 430 miles ($0.40/mile) 
- Meals- 2 days ($7/day) 

Subtotal 

• Laboratory Testing 
-Grain Si7.e Amdysis- 2 tests ($50/test; 15% mark-up) 
- Standard Proctor Compaction Test- 3 test 

($90/tcst; 15% mark-up) 
- 3 ~#8240@ $130/sample~ (15% mark-u~ 
- 3 #8270 @ $300/sample ( 15% mark-u,l? 
--- 3 8 RCRA Metals@ $1 0/sample) (15 o mark-up) 

I COSIS as ojAupls/]995 

Aquarerm Job No. 5205800 
52224 

Subtotal 

Total 

Estimated Cost ($) 1 

$520.00 

$650.00 
$20.00 
$30.00 
$50.00 
$172.00 
$ 14.00 

$1,456.00 

$115.00 
$310.00 

$449.00 
$1,035.00 
$345.00 

$2,254.00 

$3,710.00 
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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 

• Unit Closure Contractor Cost 

I 

-Treatability Study (2 studies @$5,000/study) 
(15% mnrk up) 

- Mobiliwtion/Demobilization ($7,500) (15% mark up) 

- Soil Excavation (3,067 cubic yards @ $4.55/yd.J) 
(15% mark up) 

- Sludge Treatment (2,850 tons @ $26.85/ton) 
(15% mark up) 

·-Treatment Chemical (Enviroblend- 142 tons@ $515/ton) 
(15% mark up) 

- Transportation (Enviroblend- 7 loads @ $648/load) 
(15% mark up) 

- Backfilling (3,500 yd3 @ $18.50/yd1) 
(15% mark up) 

- Analtyical Testing of Stabilized Material 
TCLP.EXT (15 samples ca $65/sample) (15% mark up) 
cadmium (15 samples (d) $9/sample) (15% mark up) 

Subtotal 

Total 

costs as ofAugust!995 

Aquarerra Job No. 521151100 
52224 

Estimated Cost ($)1 

$11,500.00 

$ 8,625.00 

$16,050.00 

$88,000.00 

$84,100.00 

$5,215.00 

$74,462.00 

$1,122.00 
$ 156.00 

$289,230.00 

$289,230.00 
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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 FielrJ Work; consult with HWS anrJ City of Statesville 
- Project Munager · 20 hrs ($85/hr) 
-· Senior Project Manager· 12 hrs ($105/hr) 

• Closure Oversite 
- Stuff .Engineer· 160 hrs ($65/hr) 
- Project Manager· 20 hrs ($85/hr) 

• Fill and Cover Material Testing 
- Compaction Testing· 50 tests ($120/test) 

• Professional Engineers Certification 
-· Site Visits· 20 hrs ($l05/hr) 
-· Certification 

• Surveying/Deed Registwtion 
-Surveyor- $3,500 (15% mark up) 

• Reporting 
- Project Manager- 20 hrs ($85/hr) 
-Senior Review- 5 hrs ($1 05/hr) 
- Clerical- 5 hrs ($35/hr) 
-Drafting 
- Copying, postage, etc. 

1 costs as of Augusl 1995 

Aqua lena Job No. 5205800 
52224 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

TOTAL 

$1,700.00 
$],260.00 

$2,960.00 

$l0,400.00 
$1,700.00 

$12,100.00 

$6,000.00 

$2,100.00 
$ 900.00 

$3,000.00 

~4,025.00 

$4,025.00 

$1,700.00 
$ 525.00 
$ 175.00 
$ 300.00 
$ 150.00 

$2,850.00 

$30,935.00 
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Table2 Post"(:Josure Care Cust Estimate, Third Creek Monofill -
Statesville Third Creek Water/Wastewater Treatment 
Statesville, North Carolina. 

City of 
Plant, 

Activity Estimated Cost ($)1 

• 

• 

• 

I 
2 
3 

Ground Water Snmpling 
- quarterly samplmg of 4 wells for first yenr2 

semiannual sampling of 4 wells, per year 
disposal of purged ground water, per year3 

Inspection and Maintenance (per year) 
Third Creek Monofill cover 
monitoring wells 
survey benchmnrks 
security system 
mowing/vegetative cover 

Annual Report (per year) 

Subtotal" One Time Costs: 
Subtotal- Annual Costs ($21,395 for 29 years): 

Total Post-Closure Care Costs for 30 Years: 

costs as of August 1995 
included lJS one time cost for em a lysis of parameters listed in AOC 
assumes !itll<'rating 55-!iallons of purge water for each samplin!i event 

Aqutlltrra.fob No. 521158110 
52224 

$31,760.00 
$15,880.00 

$600.00 

$3,015.00 

$1,900.00 

$31,760.00 
$620,455.00 

$652,215.00 



I 
• 11 

• . 

" 

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 . 

Adivity Estimated Cost ($)1 

• 

• 

Field Time/per event 
·•· staff enviromnent<ll scientist- 12 hrs ($65/hr) 
- meals ($15/dny) 

mileage (100 miles@ $0.40/mile) 
water level probe 

-- pH probe 
- conductivity probe 
- sampling supplies ($15/well- 4 wells) 

Subtotal 

Analytical (per event) 
(Arsenie, Bnrium, Cadmium, Chromium, Iron, Lead, 
- Manganese, Mercury, Selenium, Silver, Sodium) 

4 samples ($136/sample) (15% mark up) 
YOCs 4 (#8240) ($130/sample) (15% mark up) 

-- SYOC 4 (#8270) ($300/sample) (15% mark up) 
TOC 4 (#9060) ($30/sample) (15% mark up) 

- TOX 4 (t/9020/9021) ($64/samplc) (15% mark up) 
Pesticide/Herbicides 4 ( #8080/8150) 
($224/sample) (15% mark up) 

Chlorid<: 4 ( #9251/9252) ($10/sample) (15% mark up) 
Sulfate 4 (#9(.)36/9038) ($20/samJ?lej (15% mark up) 
Nitrate 4 ( #9200) ($20/sample) (15 Yo mark up) 
Phenols 4 (#8040) ($25/sample) (15% mark up) 

- H.adium 4 (11903.1) ($150/samiJle) (15% mark up) 
Gross Alpha(Beta 4 (#900.0) $87/sample) (15% mark up) 
Trip Blank 1 (#8240/8270) ($ 30/sample) (15% mark up) 
Field Blank 1 ( #8240/8270) ($430/sample) ( 15% mark up) 
Duplicate l (#8240/8270) ($430/sample) (15% mark up) 

Subtotal 

Total 

Quarterly Monitoring for First Year 
$7,940/evcnt x 4 

Semi-Annual Sampling 
$7,940/event x 2 

Purge Water Dispowl/YeHr 
1-55 gallon drum/event ($100/drum) x 4 
Transporation ($50) x 4 

Total 

----------····""'""'"'"'"'··--

1 costs as of Aupw 1?95 

Aquate1Ta Job No. 5205800 
52224 

$780.00 
$15.00 
$40.00 
$20.00 
$20.00 
$20.00 
$60.00 

$955.00 

$626.00 
$598.00 

$1,380.00 
$138.00 
$294.00 

$1,030.00 

$46.00 
$92.00 
$92.00 

$115.00 
$690.00 
$400.00 
$494.50 
$494.50 
$494.50 

$6,985.00 

$7,940.00 

$31,760.00 

$15,880.00 

$400.00 
$200.00 

$600.00 
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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 

Annu<d Inspection 
Project Mana$er (P.E.) 

8 hrs ($85/hr) 
mileage- 100 miles ($.40/mile) 
camera/film 

Maintenance 

Subtotal 

mowing $150/two weeks (12) Subtotal 

• Monthly f.acility Inspection 
(1 hour@ $40/hr) ( 12) 

1 costs as of A up1s/ 1?95 

Aquaterra .lob No. 5205800 
52224 

Subtotal 

TOTAL 

Estimated Cost ($)1 

$680.00 
$40.00 
$ 15.00 

$735.00 

$1,800.00 

$480.00 

$3,015.00 
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Table 2-C Cost Associated with the Post-Closure Care, Annual Report, Third 
Creek Monofill - City of Statesville Third Creek Water/Wastewater 
Treatment Plant, Statesville, North Carolina. 

Activity Estimated Cost ($)1 

-------------·-·----------
• Annual Report 

16 hours ($85/hr) 
4 hours ($105/hr) 
clerical/copies/postage 

--··-•m·•--•·----------

I costs os of August 1995 

Aquarem1 Job No. 5205800 
52224 

TOTAL 

$1,360.00 
$ 420.00 
$ 120.00 

$1,900.00 
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Closure Plan 
Third Creek Monofill 

City of Statesville 
Statesville, North Carolina 
EPA ID Number Pending 

August 7, 1995 

Prepared For 

City of Statesville 
Statesville, North Carolina 

For Submittal To 

North Carolina Department of Environment, 
Health, and Natural Resources 

Division of Solid Waste Management 
Hazardous Waste Section 
Raleigh, North Carolina 

Prepared By 

Aqua terra, Inc. 
Charlotte, North Carolina 
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August 7, I '195 

Mr. Dan lliur, Acting Chid 
Nmth Carolina Dq<trtnll.:nt of Fnvironment, 

Health, ami N!itllUill~csourccs 
Division of Solid W:Jstc Mnnagcmcnt 
ll:J?ardous W:.tsk. ~)<:ctintl 
l.'ost OiJice :)ox .tii>S7 
f<.alcigh, Nollh (":uoliw: l/6li-7CiS7 

Refercnctc: Closure. Plan Third Creek Monofill 
City of Statesville 
Statesville, North Carol inn 
EPA ID Number Pending 
Aqu:1tcrra Job No. 5205800 

Dear Mr. Biur: 

On h<:ilnlr <ll.tiH: C'ity of Statesville, Aqua terra, Inc (Aquatcrra) is p_leased t~J preseJ~t the 
J·ol!uwmg closure pl<~n dctaJilllg the closure acttvtttes reqtmed _tor tlw f.htrd Creek 
Mol!o!"ill sit<~ located southeast of the City of Statesville, North Carolina. This clowre 
pl:m W'IS prcpmvl ::t the n:qucst of the City of Statesville pursuant to the Administrative 
Order un Ci.ii1:W11l (Dllcl«~t #'!4-191) entered into by the City of Statesv.ille and the 
North Carolitur Dep:trtmcnt of Environment, Health, nncl Natural Rcsomces. 

This Closure !'Inn is based on interim status (40 CFR Part 265 and as ndoptccl by the 
St;Hc of North O~rnlinn) under Suhpo!'l G ·Closure ond Post-Closure in ~tccorchlnce with 
10 CFR 2()5.1 1.0 through 265.1 !Ci; Suhport II· Financial Requiremellfs in accordance with 
40 Cli!<. 2ri5. 1<\0 through 265.142 and 265.146; and Subpart N- Landfills in accordance 
with 40 c:r:rz 2ri5.:ll 0. 
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Closure Plan 
Third Creek Monofill 

City of Statesville 
Swtesville, North Carolinu 

II' you have ;lilY questions or comments concerning this plnn, please contact Mr. Nc~al 
McElveen at (704) 525-S6k0 or Ms. Sus<nl Kite nt (910) 1\52-5003. 

AOUATERRA, INC. 

M. Neal McElveen, P.E. 
ProJ'cct M;Hiill!er 

..... ) 

Susan Kik, l'.C;. 
Scniur l'rojcct Man:.tgcr 

Bryson D. Trexler, Jr., !'h.U., I'.G. 
Senior llydrogcologist/Prognlill Manager 

MNM/SK/r<l[J 
.SUJ:l 

pc: Mr. L. F. ("Jo<e") f [u,bm, Jr.- City of" Statesville 
Mr. Doughs!). V<~ugiln, I'. h.- Pierson & WhitnHU1 
Mr. <.icorgc !louse .. Brooks, Peirce, Mc.Lendon, f··lumphrey & Leonard, .L.LP. 
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l (ntrodnction 

1.1 Hrwkgrmmd 

Closure l:'lan 
Third Creek Monofill 

City of St>ttesvillc 
Statesville, Nrn·th Carolina 
EPA TD Number Pending 

Augu~t 7, 1995 

'The City "r St:l\.csville operates a waste water treatment system at the Third Creek 
site loc:<ted southe:1st of the city li!Tlits of Stntesville, North CmJlina (see Figure l ). 
The Third Creek i:1cility is located near the City of Stntcsville in Iredell County, 
North C:n<llinn. T\H: siw is ~:ituatcLI,m '·'dirt road off oi'Third Creek H.oad southeast 
ot St:1tcsvillc. The site is bordered to the north by pasture Janel. To the south of the 
facility is Third c,y,ck. To the cast of the property i~ ;esiclential procerty ;1nd to the 
west W(mdh!Hh. I he s:tc operates under an NPDES pcrmtt (Penntt No. 0020591) 
and a iHHl--disch:n);t. permit (P~:;nnit No. WQ0004040). Concern fmm devated 
cuncentratiolls uf cadmium in the treatment system was raised in l993. The non-
discharge p~;r111it was modified to allow the re.moval ami Jandfilling of over 20 ycnrs 
of accumulated solids frum Aerati(ln Ba~ins J and 2 and the digestor in an dfort to 
reduce the nmmu1t or cnclmium in the wane water tnoatment system. The sludge was 
placed in eight landfill trenches on property near the w;!Ste water treatment plant 
(see Figure 2). Subsequent sanqliing of the landfillecl sludge identified caclrnium 
lcveh in excess of the regulatory limit for cadmium according to the; toxicity 
chmacteristic lcnclling pruccdure (TCLP) in sevt:n of the trenches. 

Based upon thh invc.stigatiun ami the laboratory :malytical. n:sults, the Nmth 
Carolina Dep<ntliH~nt of Environment, Health, and Nntmal Resources 
(NCDEIINR), Division of Solid Wnste Managt~mc:nt (DSWM), Hazardous W<JStc 
Section (I IWS) issued :u1 AllministrBtive Order on Consent (Order) that was signed 
by th<~ City ul.- S!<itGsville on March K, 1995. Based upon this Order, the City of 
Statcsvillco w:1s n:.quircd to submit a Phase I Suhswface Characteriwlion Hlork }'/an 
and a Gm1111<l P/il/er Srim[J!i!lg mrd Analysis Plan to address the requirements of the 
Order. This work plan w;~s submitted on April 8, 1995. The subsurface 
ch<~r:lcterization was cumpkkd in mid-April ·1995 and a report of Phase I Subswface 
Clwrac/erizatirm was s11bmittell on M:Jy R, 19')5. 7/w Ground Wmer Slllllf!ling and 
Anal)lsis !'fa!! was <ilso submitted on M:Jy fl, 19'!5. 

1.2 Clo.mre l'flm 1Jevelopmunt 

·rhc City of State:;vilk' \l<1s contracted Aquaterra to develop and implement the 
Closure 1'\an in :.lccorclancc with 40 CF.R 265.110 through 265.116. In add.ition, the 
financial rcquir<:rncnts for cloourc will be devcolopcd as outlined in 40 CFR 265.140 
through 265. H·-' '' nd 21>.\ 146. Also, 40 CFR 265.310 (Suhparr N. Landfills) will be 
used'" a guiLicline .in d<:vcloping tlw closure care activities. 

Page 1 of 9 



I 
! 

I 

II 
iJ 

I ' 

I ' .. 

II 
I:;J 

City of State~villc 
52213 

August 7, 19'J5 

The Closure l'Jnn for the Third Creek Monofill h<t<.ardous waste management unit 
(liWMl J) is prcsc:nted in Section 2.0. 

1.3 Maintenance qf' Closure I'! an 

The City of Statesville will maint:·tin an on .. site copy of the approved Closure l'l~•n 
:tnd all revisions until tlw certificate of closure has been submitted and accepted by 
the NCDEHNR, IIWS ns outlined in 40 CFR 2G5.ll2(a). The Closure Plan copy 
nnd all revisions will he m:~int:1ined <lt the Third Creek water trcntment facility by a 
designated ernpi<Jyc<~ of the City of Statesville. The current facility designee's 
:iddrcss :md phune r1umiler <ll'<-' <rS follows: 

2.1 

Mr. L. 1''. ("Juc") Hudson, Jr., Director 
\Vatcr/W'I,;tco Wntcr Trc<rtment Department 
City ol" St:~tesvillc 
I'<JSt Ofi'ice J.lux I I I I 
Stntesvillc.:, North Carolina 2K6il'l· I 111 
Phone: (704) S7S~343S 

Closure Plan 

Introduction 

The l'ollowing Closure l'lan has bc,:n prepared to ncldress the closure performan~e 
st<mdmds outlined in <10 CFR 265. I 11. The City of Statcwille will close the Third 
Creek Monufill site su that: 

• 

• 

• 

tiler<.: is mininwl n<;cd ror further maintenance of the l·IWMU 
(2G5.1I.l(a)); 
th<~ closur.~ protects hunliln health ami the environment and minimizes 
or climirwtes the post.cJosure escape of hn<~rdous waste 
<.lccompositi<Jn pruducts to the ground water, surfcrcc water, ami 
atmosphere (?/i.'i.l 11(b)); and 
the Closun: Plan complies with the requin,mcnts of Subpart G -
Clllsurc nnd l'mt··C'Iowre <md Subpart N- Landfills ( 40 CFR 26.5.31 0). 

'I"his plan addresses the eight trenches (Third Creek Monofill) varying in length frnm 
approxim:rtcly 50 to 1~(1 feel, width from approximntely 10 to 15 feet and depth of 
<.tppmximately eight ft:c:t where the sludge wns placed. Seven of the trenches 
exhibited C<llirnium wncentrations above tile TCLP regulatory level. of 1.0 rnilligram 
per .liter (tng/L). 'fhr; site i:; Iocatecl approximntely 2,000 feet west or Third Cn:ek 
.Road ami 5,000 kct suulh ul I !ighway 70. 

2.2 Maximum Jmenti!I:V r!f' Hazardous Waste 

In 1993, concerns arose over clcvnkd cadmium levels in the waste wmer treatment 
systern. The Third Creek b<:ilily modified an existing mHHiischarge pnmit (Permit 
No. W00004040) to nllow removal and lanclfilling of ov,~r 20 years of accumulated 
solids from Aeration Basins 1 and 2 and the facility digester. The solids were pluced 
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in eight tro,rches ne:•r the site. According to the Third Creek facility records, 
approximaicly .1,750 cubic yards of material were placed in lile trenches. Based on 
the Felnu<try 199·~ s:11npling data collected by IT Corporation of Knoxville, 
'[\,nncssce, concentr: .• :ions of cadrnium using the TCLP wnged from 0.15 to 38.0 
pmts per million. The e.·;tirn<~tcd volume of hazardous waste generated (us required 
hy (265 .. IIl(h)(3)) :rt tlw Third Creek facility is 1,750 cubi~ ynrds of solids (cadmium 
cont:-•m•n:nerl) hmn the acrattnn and lllgester basms. I here are no records ot 
additional lwowrclous w<rste generated at the facility. The wf•ste water trentment 
plant has been in opcr<~tion since the early 1970's-

2 .. l C'/osum 1!{1/re Tlrird ('reek Monofi/l 

2.3.1 Otz..~'ilc Stahilfz({{fon 

The I IWMU will ill: closed !Jy stabilizing the sludge and installation of a capping 
system. A trc.atll!Cilt pl:int comisting or a concrete staging pad, power scret-;n, and 
pugrnill will be :xt on--site. The concrde pad will be used to stage matnials awaiting 
treatment. i\s estimate.:<! 2 to -3 fc:et of c:vcrburden so.il from e<tCh trench will be 
cxcav<ttcd, staged on-site, and l:1horatory tested for potential use as fill material. The 
sludge/solids will be cxc:~vail'd :qrd staged on a concrete pad. The~ sludges/solids will 
be loaded into the power ":.rc:cn ami dischmgcd into the pugmill batch mixer. A 
predetermined pcrceltt:-lgc of fixation chemical (determined from bench scale tests) 
will be ;nklcd and t!Hlnmghly mixed. The treated matcr.inl will be stnged on plastic, 
covered to prevent stounwater contact, nnd randomly tested for k<•chable cadmium 
using the TCLI'. Til<~ treated m:rt<~rial will then be placed back into the trenches in 
12-inch lii'ts and cOJnp:rckd to a density of 90 percent using a sheeps foot roller. The 
treated nwt<·.riid will il<~ CC!pped following the procedures in Section 2.3.2. 

2.3. 2 Closure and l'!!,\1· ()osure o( !.am!Ji!ls 

For the purposes nr closure, post-closure, and fin:mcial responsihil.ity, the Third 
Creek Monolill is considered tolw a landfill and the City of Statesville must rne<:t the 
reqt.1irernents liH· lanrlfills specified in Subpart G, H, and F of 40 CFR 265 as per 40 
CFR 265.11.0. Umit:r Subpart N -Landfills (Section 40 CFR 265.310), Closure and 
Post-Closure requirl·.rm:~rts include: 

(a) ;\t final closure of the limdfill, the owner or operator must cover the landfill 
with a rirwl cover designed :md constructed to: 

(I) 

m 
(4) 

(5) 

provide lung--tum minimization of migration of liquids through the 
closed landfill; 
fun<;tion with minimum m:lintcnancc; 
pro mot,~ <lr;~in;.rge and rninimize erosion or abrasion of the cover; 
:rccommod:1te settling and subsiucnce so that the cover's integrity is 
tmlir•t:rincd; and 
hi.lV<: a hydraulic conductivity less than or equal to the hydraulic 
conductivity of <nry bottom liner system or natural subsoils present. 
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After final closure, the nwner or operator must comply with Gll post-closure 
requirements C(l!Jtained in Sections 265.117- 265.120, including maintenance 
and monitoring throughout the post-closure care period. The owner or 
operator must: 

(I) 

(2) 

(-') 

(4) 

maint<lin ilK integrity and effectiveness of the final ~over, including 
nF1king repairs to the cover as necessary to correct the effects of 
settling, subsidence, erosion, or otbt:r events; 
nwinlain and monitor the ground water monitoring system and comply 
with all other <~pplicahle r:oquirements of Subpart F of this part; 
prevent ruiJ-<lll and run--off from eroding or otherwhc: damaging the 
fin"d cover; and 
protect and mainLtin surv<.:ycd benchmarks used in complying with 
,),:~:lion 2(>5.30'!. 

The owllcl· or oper:~tor uf :1 lamll'ill must maint<.lin the following item~ in the 
upn<~ting record required in Section 265.73: 

• 

• 

"" a map, the ,;xm:t location and dimensions, including clepth, of the 
l:,indfi\1 with respect to penmmently survey benchJm•rks, and 
the; conlents of rhc landfill and the approxinmte location of eil(:h 
ilm:::mluus waste type within each landl'ill cell. 

2.3.2.1 IrnrH~nncahlc CAP System 

Following placement of the stabili~cd material, closure wi.ll be completed with an 
impeoncable cap system tlwt will cover each of the seven tn:nc.hcs. 

T!H: inJpcrmc:ablc cap will consist nf a gcotextile fabric followed by a compacted one 
to two-foot layer of ci<1y<:y oilty sand to sandy silt with :1 hydraulic conductivity less 
than or equ;-d to llw urHkrlying backfill and natural soil. Overlying the compacted 
soil layer will be a :lll mil high density polyethylene (I-!DPE) liner followed by a 12-
inch s;nH1 layer for <.lrain<~ge. A gc<Jtcxtile filter fabric will be placed over the sand 
layer followed by tw" to three feet of lightly companed topsoil or fill dirt. Th" 
topsoil will he seeded to prevent erosion. If fill dirt is used, it will be paved to 
pronJote run-o\1' nnd prevent erosion. i\ grade of one to two percent will be 
maintai11ed from the comrmctcd irnpcnncahle soil layer up to the topsoil or fill layer 
tn promote dminagc:. 

After the c:1pping cf tile trenches has been complclcd, tlre City of Statesville will 
upgradto tlw existing fncility security system in a<:cordnnce with 40 CFR 265.14 
(a),(b). In addition, permanent monuments will be pbccd at the four corners of the 
bl!ldi'ill cap(s) and surveyed with respect to a pcrmunent benchmark. 

2..>.2.2 Placement <Jf c::ollllMCtcd Layer 

The one to two--rom layer of clayey silty sand to snndy silt shall be placed in 
horizontal lifts not to exceed J 2-inches in uncompacted thickness. I':nch lift s\m\1 be 
compacted hy a minillllllll of six passes of compaction equipment and to a minimum 
density of<)() perct~nt ol' tile maximum dry density as tletennined in accordance with 
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ASTM D-698. Materials slwll he placed ill no less than 2 percentage points below 
thl' optimum moisture cuntcnt as determined in accordance with A~TM ]) .. (j<)8 and 
no great<;r than 3 percentage point~ over the optimum moisture content. At no tirne 
will the minimum mnnher of p;1sscs be reduced. The soils shall he free or trash, 
perishahk.s or other cleleterio<IS materials. No cobbles, stones, or rock greater than 
3-inc\les in diameter will be plilCed in the compacted layer. · 

Upon completion of pli•cement, the upper surface shall be trimmed to a smooth 
surface and t ht'n compackd by three passe.s of a smooth wheel roller to provide a 
smooth, flat surfi1cc:. 

2.3.2.3 l'lncement of Topsoil Material 

Topsuil rni•tcrial sh:ill cumist nl· clean off-sitt; borrow mat<~rials. Topsoil slmll he free 
of tr:.1sh, pc:rishahk m other <.lektcriuus materials. No cobbles, stones, or rock 
fn•gn·•cnt:; greatc;r thnn 3 inches in cliametcr will be placed in the topsoil layer. 
Topsnil m:1teriuls will he sufficit:ntly compactt:d by placement activities; no further 
compaction of the topsoil will he: required. No tn"place density testing will bt; 
required on the lopsoilnwteriah. 

2.3.2.4 RutHrll/Ru!Hlll Control 

The topsoil cover will he sloped such ''" to prevent drainage to the HWMU. The 
topsoil cover gr<1de will he :o~pproximately one to two percent. Tn addition, the cowr 
will be proteckd from erosion by planting vegetation such as perennial gras"os. The 
areas ;uuund each trench will be gnl\lctl so as to control nu1-on and pooling of nm· 
oil on the capping system. 

2.3.2.5 Testing and Monitoring 

All borrow sources fur the fill soil, capping so.il and topsoil will be sampled and 
analyzed for vola tilt' org:•nic compounds (VOCs) according to SW-846 Method 82t10, 
semivolntile organic cumpou!Kls (SVOCs) nccording to SW-846 Method 8270, and 
the eight RCRA nwtals. No contHr1Jinated borrow material will be alluwc~d on-site. 

All placement <lctivitics will be continuously monitored by a qulllified engineer or 
geologist hlrnilinr with soil placement, testing techniques, and procedures. On-site 
testing will consist ul" determining in-phcc density by the Sand Cone method in 
accurdi•nce with ASTM U-JS.'ili, the Rubber Balloon method in <lCCortlance with 
ASTM !),21 ()7, or lly the N uclcm method in accordance with ASTM D-2922. 

Prior to placement <lctivities, moisture/density tests will b<: p<;rformto:d on 
rcprcsenLHivc snmplcs of each m:\tninl to be placed. The n:s•Jits of these tests will 
be the basis ror determining nn:cptablc in·"place c.knsity criteria. If there is any 
discrepancy hetwu:n testing results using diffnent methods, the Sand Cone method 
shall be the st:.rnlartl to which all results shirll be compared. Natural subsoib on-site 
will be te:;ted in-place by the Nuclear met hoc! in accordonce with ASTM D-2922. 
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Testing frequency shall he a minimum of one test per lift. Any in-pliice materi:ds not 
meeting the minimum density requirement~ shall be recomp;lcted. Upon compktion 
or the in-pl<lce test, the hok neated for the test shall be cleaned or any remaining 
sand or other materials and shall be backfilled with cmmnercially produced bentonite 
clay pellets, hydrated ami hand compacted in nmaximum of two inch lifts. 

2.3.2.6 Subsidence 

The potential subsidcnn~ of the capping system should be negligible. The materials 
placed in i.Wcorliance with the <~hove procedures will exist in a comp;1cled condition 
:clTHl will he ovcor-consolidated due to the cornpactive effort during placement. Since 
!il(~re will be no surcharge load placed on the area by surfilce lond iln<l minimal 
seep;1g(' will he flowing downward through the placed material, then' is no 
nwd1anism availnblc to cnus(; further compression or the cap, fill or subgrmlc 
rnateriah . 

Z.3.2. I Closure Schedule 

The closure activities outlined above will be completed within ISO days after 
receiving approv<~l from 1 he l-!WS. If tl1c City of Statesville should require additional 
time to thoruugJ1ly complete the closure activities, the IIWS will be notified 
immedintcly. 

2.4 Decontwninath!ll 4 Etjuipmenl 

After closure of the H.WMU, equipment will be decuntarninatt:d on"site using higb 
pressure :;team i·l!Hl a phosph:1te-frce soap. A tc,mporary decontamination pad will 
he constructed ;md lined with an impc;nncahle plilstic material to collect washduwn 
fr<llll the decunt;~mination process. Equipment will be positioned during 
clccontamimttion "' that w<"hduwn water or fluid is collected without runoff to any 
unlined portion nr the soil. All W<~shdown in the lined decon pad will be removed by 
a vilcuum system ami plnccd in drums which will be disposed of by the contractor. 
'fhc impermeable pl:-lstic material used to line the decon }1ad will :\]so be n:rnoved 
ill\d dispos<Od of hy the contritctur. l'he sludge and watn 11uid frOill the wilshdown 
and th<~ plastic will ])c sampled nml :.1nalyzcd for the hazardous waste constituents of 
concern and the resnlling clccon waste will be disposed of as in accordance with the 
applicable requirements of 40 CFR 2G?. Compktion of decontamination will be 
dctenninccl by visual insp<;ction to umure :1!1 soils have been removed l'rom the 
cquiplll<~nL 

2.5 lmpeUitlll and Maillfcnance 

Th<.O C'ity of St;Itc::svilie will <:nsure that the closed Third Creek Monofill is properly 
maintained by inSJX'cting it regularly for the following: 

• 
• 
• 

erosion damage 
vegetntive covc~r 
run--on/run-off control system 
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The capping system will be s.loped to provide positive site dminage away from the 
IIWMU. The cap's slope is designed so thilt the maximum drainage velocity lenving 
the cap is less than the velocity likely to cause erosion for the selected vegetation. 
Th<.: cap will be visually inspected annually by a professional engineer to ensure that 
the positive dn1inagc slope is maintained. Should minor subsidence or spot 
irregulnritics he discovered, new topsoil will be placed on the cap <nHl it will he 
regn1dt~d. 

The cap will also be protected from erosion by maintaining an appropriate vegetative 
cap. Maintenance :l(:tivities for the vegetative cap will indude mowing, seeding, and 
fertilizing during the yc:Jr. The activities will he performed on nn as-needed basis 
due to the sea.\on;i] n;,tun; of vegetation. 

2.6 Closure Cost and Financial Assurance 

ThG ciDSIII'l: costs nnd financial assurance information required under 40 CFl\ 
265. H2 and <10 CFR 265.143, respectively (Subpn:t !--! " Financial Rec1uirement~) will 
he submitted under separate cover by the CAy ot Statesville. 

Tile closure c"st estimate and any revisions will be n:tnined at the Third Creek 
Waste Water 'fre;1trncnt facility nnd updated on an annual basis to ret1ect cost 
changes :1s a result of inrtation or changes in the Closure Plan activities. 

As approved hy the I IWS, the City of Statesville will submit financial assurance 
information sixty days full owing 'ubmitt<1l of the closure and posh:losure wre pbns. 

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

• 
• 
• 
• 
• 
• 

Ciosun: Trust .Fund (265.143(a)) 
Surety llond (265.14J(h)) 
Clown: Letter of Credit (265.l43(c)) 
C:losurc~ I rrsurnnce (265. 143( d)) 
Firrancial Test nnd Corporate Guarantee for Closure (265.l43(e)) 
Multiple l''in:.mcial Mechanisms (265.143(1)) 

2. 1 Cert([icotio11 of Oosu re 

Within 60 days "r completing closure, the City of Statesville will submit to the I-IWS a 
certification by both the City of StatesviUe nnd <In inclependent professional engim,er 
registered in tile Statt: or North Carolina that the Third Creek MonufilJ has been 
closed according to the approved Closure Plan. Docu1nentation supporting the 
independent rcgistcrul professional engineer's ccrtil"kntion will be maintained until 
the HWS rek:.rH:S the City of Statesville from the financial assurance requirements 
for Closure u.mln -10 Cl'R 265.143(11). 

2.8 Notice to Low! rand Authority 

Within 60 days nl"tcr closure is completed, the City of Statesville will submit to the 
lrcrlell County Register of Deeds and to the HWS a survey plat indicating the 
location and dimensions of the trenches with respect to permanently surveyed 
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bendunarks. This plat will be prepared and certified by a professional land surveyor 
registered in the State of North Carolina. The plat will contnin a note, prominently 
displayed, which states the City of Statesville's obligation to restrict disturbances of 
the site in accordance with 40 CFR 264.1Hi. 

J Post·C'losure Care l'hm 

A Post·Ciosun: Care Plan will be i1npkmented after the closure is complete. This 
plan has been developed Hnd submitted to the HWS under separate cover 
(Aquaterra report nurnber 52214). The following items hnve been indurktl in the 
post-closure care pl<ln: 

• 

• 

• 

• 

Umund Water Scnnpling and Analysis Plan ··- A ground water 
sampling <llld analysis plan prt:pared by a qualified geologist will be 
suhrnittcd to the HWS within 15 days or notification (40 C:FR 
265.9:\(d)( l)) in accordance with 40 CFR 265.93(<1)(2). This plnn was 
subrnitted to the HWS on May 8, 19'J5 (Aqua terra rqlort number 
(; R5041 ). 

The ground wntn sampling and analysis plan addresses: 

• 

• 

• 

tfw number, location, and depth of wells; 
sampling ami analytical methods for those hazanJous 
wnstcs or hazardous waste constituents found present ill 
the facility; 
evaluation procedures, including rrsc or previously 
gathered ground water quality information; and 
a schedule of implementation . 

A description of the plnnned ground wnter monitoring activities and 
frequencic~ <It which they will be performed. 

A description of the pbnDed maintenance activities and frequencies at 
which they will be performed for the cap, security system, and 
nHlllituring wc,lls. 

The n:lmc, address, and phone number of the person or office to 
contnct ahout the hazardous waste disposal unit during the post
closure care period. 

Recon.lkecping <IJJd n:porting during post-c.losure: 
" ground water monitoring dnta and evalufltion of data; 
• annual report; 
" updates on custs of post-closure care; nne! 
• maintenance of all records for the post-closure care 

period. 
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Copies of tb<: Post-Closure Care Plan will be maintained at: 

City of Stntcsvillc 
Wat<:r/Waste Water Treatment Department 
Po~t Office Box llll 
Statesville, North Carolina 2B687-llll 
Attention: Mr. L .F. ("Jo<"") Hudson, Jr., Director 

The person responsible for updating the Post·(]osure Can: Plnn will 
be the facility reprc.1entative mentioned or his designee. As the Post
Closure Care Plan is updated or amended, the date and number of the 
revision will be plnc<:d on the lower left corner of each page revised 
and the revision will be noted on the plan's title page. 

A financial assurance mechHnism ncloptcd by the City of Stntesvillc will 
be submitted under separate cover. 
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City of Statesville 
EPA ID Number Pending 
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August 7, 1995 
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City of Staktiville 
Statesville, North Carolina 

For Subm ittal'liJ 

North Carolina Department of Envil·onment, 
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DivitiiOn of Solid Waste Management 
Ha:rardous Waste Section 
lbleigh, North Carolina 

Prepared By 

Aquaterra, Inc. 
Charlotte, North Carolina 
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Mr. Dan 13iur, Acting Chid 
North Carolina Depmtrncnt of Environment, 

I feali ll, and Natuwl Rcsuurccs 
Divisio11 ol' Solid \Vaste Management 
I-hmmJous Waste Section 
Post Ollicc Box 276W/ 
Raleigh, North Carolina 276!! .. '/687 

Reference: Post-Closure Care Plan Third Creek Monofill 
City of St:.1 tcoville 
St:ltcsvilk, North 01rolina 
EPA !D Number Pending 
Aqua terra Job No. 5205il00 

Dear Me 13iur: 

On behalf of the City of Statesville, Aqua terra, Inc. (Aquaterra) is pleased to present the 
following post-closure care plan detailing the post-closure activities requ.ircd for the 
Third Creek Monofill located at the Third Creek Waste Water TreHtment Plant locfltcd 
s\Htthe_a~t of Statesville, North Carolina. T!1i~ plan was pn:pnre~l nt the request of the 
Ctty of Statesv!lle and pursuant to the AdmtmstratJve Order on Consent (AOC) Docket 
No. '!4-1 <) 1 <IJH.l scttlcmccnts entered into by the City of Statesville nnd the North Carolina 
Departrnent or Environment, 1-!ca!ih, and Natural Resources. 

This Pnst-Clo:;un: Ciire l'htn is based on interim status (40 CFR Part 265 <inc! as ndoptecl 
by the state of North Cmolina) under Subpart G - Closure and Posr-Closure in 
accordance with 40 Cl-,R 265.! !0, and 265.! 17 through 265.120; Subpart If - Financial 
Requirenwnts in :lccunlance with 40 CFR 265.140 through 265.141, all(! 265.144 through 
265.146; nnd Subptlll N -l,and(ills in accordance with 40 CFH. 265.310. 
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Post-Closure Care Plan 
'fhird Creek Monofill 
City of Statesville Site 

Statesville, North Carolina 

If you have auy questions or comments conccming this plan, please contact Mr. NcHI 
McElveen at (704) 525-knKO or Ms. Susan Kite at (9Hl) 1;52-5003. 

AQUATI~ERA, INC. 

M. Neal McTJveen, P.l·:. 
Project M:-Jm1gcr 

Susan Kite, !'.Ci. 
Senior Project M:nHJgcr 

Senior l'eer Review 

Bryson D. Trexler, Jr., Ph.D., P.G. 
S<'n.ior l lyc!rogcologist/Progranl Manager 

MNM/SK/rap 
52214 

pc: Mr. I .. F. ("Joe") Hudson, Jr.- City of Statesville 
Mr. Douglns D. Vaughn, I'. F.- Pierce & Whitman 
Mr. CJcorge House- Brooks, Peirce, McLendon, Humphrey & Leonard, L.L.P. 
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I./ Background 

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

Statesville, North Carolina 
August 7, 1.995 

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

'f'he City of Statesville operates a waste water treatment system at the Third Creek 
site luc<Jtcd southc_:ast uf the city li1nits of Statesville, North Carolina (sec Figure 1). 
The Thirtl Creek facility is lm:ated near the City or Statesville in Iredell County, 
North ('arolina. The site is situated on a dirt road off of Third Creek Road southeast 
or Statesville. The site is bordered to the north by pasture land. 'I'o the south of the 
r~~.cility is Third Crc:d. To the cast of the property i~_;esidcntinl property and to_ the 
west wuudl:iridS_ I he sil.e operates uockr an NPDhS pem)lt (l'enmt No. 0020591) 
am! a non .. liisch:uge permit (Permit No. WQ0004040). Concerns of elevated 
concentrations ol' cadmiurn in the treatment system was rnisccl in 1993. The non
discharge pnmit WilS rnodified to <dlow the removal and landfilling of over 2.0 years 
of accumulated solids !'rom Aeration Bnsin 1 nnd 2 and the digestor in cl!l effort to 
reduce the amount of cadmium in the waste water treatment system. The sludge was 
J.llaced in (:ight l:-nH.Ifill trenches on property near the waste water treatment plant 
(sec~ Figure 2). Subsequent san1pling of the Jamlfilkd sludge identified cadmium 
levels in excess of the regulatory limit for cadmium nccording to the toxicity 
charactet·istic leaching procedure (TCLP) in seven of the trenches . 

Based upon this investigation and the laboratory nnalytical results, the North 
Carolina Department of Environment, Health, nne! Nntuwl Resources 
(NCDEHNR), Division of Solid Waste Management (DSWM), Hazardous Waste 
Section (1--IWS) issued nn Administrative Order on Comcnt (Order) that was signed 
by the City of Statesville on March R, 1995. !lased upon this Order, the City or 
Statesville w:,1s required to submit a Phase I Subsurface Clwracteriuuion Work Plan 
and a Ground Wtitu· Sampling ami Analysis l'lan to address the requirements of the 
Onkr. This workj.Jkm was submitted on April il, 1995. 'The subsurface 
characterization wns completed in mid-Aprill995 and <l report of Phase [ Subsurfilce 
Characterizalilm was submitted on May 5, 1995. '1/ze Ground Water Swnpling ami 
Analysis 1'/an w:1s :;ubmitted on May il, 1995 . 

1.2 i'ost-('lo.\·w·c Core /'fan Development 

Tile City ol' Siatc:svillc has cuntractcd Aquaterra to develop the Post-Closure Care 
Plan in accordance with 40 CI-'R 265.110, ~lild 265.117 through 2.65.12.0. In addition, 
the financial requirements for post-closure C<lrc will be developed as outlined in 40 
CFR 2.65.140 through 265.141, and 265.144 through 265.146. Also, 40 CFR 2.65.310 
will he used as a guideline in developing the post-closure care activities (Subpart N-
l-andfills). -
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The City of Statesville will m<~intnin an otHite copy of the approved Post-Closure 
Care Plan and all revisions until the certificate of closure lws been submitted and 
accqJtcd by the NCDEHNR, HWS as outlined in ~0 CFR 265.120. The Post
Closure Care Plan copy ;1n<l all revisions will be mainwincd at the Third Creek 
Waste Water TreatmlOnt Plant by a designated employee of the City of Statesville. 
The current facility designee's :1ddrcss and phone number are as follows: 

2 

Mr. L. F. ("Joe") Hudson, Jr., Director 
City of Statesville 
Post Office Box II ll 
Statesville, Nonh Carolina 28687-.lJ 11 
Phone: (704) o78-143k 

Post-Closure C" re l'bn 

/\s required by th<: HWS, a Post-Closure Care Plan lws been developed for the Third 
Creek Monol"ill Hazardm1s Waste M;Hlagc!llCilt Unit (IIWMU). The following items 
have been devclopcd :,md arc included in this plan: 

• 

• 

• 

• 

• 

• 

1\ description of the planned ground water monitoring activities and 
frequenci<." ill which they will he performed. Monitoring nctivitics will 
he conduckcl ns outlined in the Grotmd Wil/cr Sampling and Analysis 
Plan included with this submiwd. 

1\ description of I he planned maintenance activities and frequencies at 
which tlicy will be performed fur the cap, security fence, and 
monitoring wells. 

The narne, mldrcss, and phone number of the person or office to 
contact about the I !WMU during the post-closure care period. 

Recordkcq.Jing n nd reporting during post·closurc: 
ground w:c~tcr monitoring clatn and evaluation of data; 
!!JHnnd report; 
updates oil costs of post··closure care; and 
maintenance of all records fur the post-closure care period. 

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

City of St<,,tesville 
Watcr/Wnstc 'l"rcatment Department 
Post Offic<.: Box Ill J 
St:1tesvillc, North Carolina 2/1677-1111 
Attention: Mr. I .. F. ("Joe") Hudson, Jr., Director 

The person resp<l!JS.iblc for updating the Post-Closure Care Plan will 
be the fncility t.lr:signec list<~d above. As the Post-Closure Cure Plan is 

P<~ge 2 of 6 
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updated or mw!n<kd, the date am! number of the revJSJO!l will be 
placed on the lower left corner of each p<lge revised and the revision 
will be noted on the plan's title page. 

A Financial Assurance mechanism adopted by the City of Statesville 
will he submitted under separate cover. 

2.1 Gmrmd Water ,)'amp/in~ and Analysis Plan 

A Ground Wa!er Samp/in~ 1//l(l Analysis Plan was pn:pMed hy a qualified geologist 
<111cl submitted to the 1-!WS on MayS, 1995 (Aguaterra report number GR504l). A 
complete copy ol· the sampling <Jnd nnalysis plan is contnined in Appendix A. In 
summary, thr~ ground w;l\cr san1pling and analysis plnn addresses: 

• the !llonitoring wdl imtallntion procedures; 
• sampling i·lnd «nalytical methods for those hazardous wastes or 

IF'~-'tr<!nus waste constituents uJrrently monitored <~t the facility; 
• evaluation prou'dures, induding any use of previously gatht:red 

ground water qwility infonnntion; and 
• a schedule of implcmcnwtion. 

2.2 fn.IJH:clion and !11aintenance 

The (;ity ol Statesville will ..:nsure tlHH the closed Third Creek Monofill unit is 
properly maintained by inspecting it regularly for the following: 

• 
• 
• 
• 
• 
• 

,_,.r<lsion damage 
vegetative cover 
I'll!Hlll/run-off control system 
whsidc11cl: 
security i'ence 
monitoring wells 

'l'he cover will_ , he slop~d to provide positive site drainage aw~y from tlw 
Jmpoundlllcllt. l he covers slope ts destgned so that the maxtmum draJJwge vdoctty 
leaving the cover will be Ins than the velocity likely to cau~e erosion for the selected 
veg,~tation. The cover will be visually inspected annu<-dly to ensure that the positive 
drainage slope is mnintained. Should minor subsidence or spot irregulurities be 
discoverc(l, new topsoil/fill will be placed on the cover and it will be regraded . 

The cover will i.ilso be protected from erosion by maintaining an npprnpriate 
vegetative cover. M;liJJtennnc(~ activities for the vegetative cover will include 
mowing, seeding, and fertilizing during the year. The activities will be performed on 
an as-needed hnsis due to the seasonal nature ofvegetution. 

Subsidence of tlw c.1pping system is not expected since the cap materials will be 
compacted, run-on will be controlled, infiltwtion through the cap will be minimized, 
and no surcharge loi!d will be placed em the cap. However, the topsoil/fill layer will 
be lightly compact<:d and may settle. The topsoil/fill layer will be visually inspected 
monthly for low spots and long and/or radial cracks. Annually, the topsoil/fill layer 
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will be visually inspected by a professional engineer or professional geologist. If 
subsidence is observed, topsoil/fill will he added, the topsoillnyer gwded to promote 
rutHJff, 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 tile facility designee. The current designee's name, address, 
and phone number arc as follows: 

Mr. L. F. ("Joe") Hudson, Jr., Director 
City of St<itesvilk 
Water/Waste Wat<:r Treatment Department 
Post OITicc Box 1111 
Staksville, North Carolina 28687-1111 
Phone: (704) t\78-3438 

The City of Statesville' designee will maintain an on-site copy of the npproved Post
Ck,urc Cmc Plan ami all revisions throughout the post-closure period ( 40 CFH. 
265.118(h)). 

2.4 Post-Closure Care Financial Assurance 

The post-closure c<ll"e costs <lnd financial assurance information required under 40 
CFR 265.144 and 26'i. 1<15, rcspc:ctively (Subpart H- Financial Requiremenrs) will he 
submitted under scpara1e cover. 

The post .... cl.osure cnre cost <:stimate nnd ~li1Y n;visions will be retained at the Third 
Creek site and upcl<ited on an annual bnsis (40 CFR 265.144(b)) to reflect cost 
changes as a result of inflation or changes in the post-closure care activities. 

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

• 
0 

• 
• 

• 

Post-Closure Trust Fum! (Hi5.1.45(a)) 
Surety Bond (265.145(b)) 
l'ost-Ciostlre Letter or C.rcdit (2!i5.l45(e)) 
Post-Closure lnsur<Jnce (265.145(c!)); 
Financi;d Test and Corporate Gunrantec for Post-Closure (265.145(e)) 
Multiple hnHIKiiil Mechanisms (265.145(1)) 

2.S Post-Closure ofLalll({ills 

Under Suhp11rt N- l.amljills (40 CFR 265.310), after final closure hns been certified, 
the City of StatesviiiG JJJust co1llply with all post-closure requirements containeLI in 40 
CFR 265.1 T! through 265.12.0 including maintenance and monitoring throughout the 
post-closure care period. Tlw City of Statesville must perform the following tasks as 
part of the post .. "closure period: 
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maintnin tlw integrity nnd ellectiv~ness of the final cover, including 
making repairs to the cover as necessary to correct the effects of 
settling, subsidence, erosion, or other events; 
maintain and monitor the ground water monitoring system and comply 
with all other applkable requirements of Subpart F of this part; 
prevent rurHlll and run-off from eroding or otherwise dHmnging the 
rimd cover; ami 
protect :1nd maintain surveyed benchmarks usee! in complying with 
Section 265.309. 

In addition, the Cit~ ofState __ sville must maintain the following items in the operating 
record requtrcd 1r1 S<.:ct!Oll 2(>5.73: 

• on il rn<·lp, the exact location and dimensions, including depth, or the 
landfill with n;spect to permanently surveyed benchmarks, and 

• the cont<:uts of the landfill and the approximate location of each 
linzardous waste type within the landfill. 

2.5.1 Notice to Locall~andAwlzurily 

Within 60 days after closure is completed, the City of Statesville will submit to the 
Iredell County Regiskr of Deeds and to the HWS a survey plat indicating the 
location and dimensions of the Third Creek Monofill with respect to permanently 
surveyed lwnchmMks. This plat will be prepared and certifit:d by a professional !and 
surveyor registered in the State of North Carolina. The plat will contain a note, 
prominently dispb1ycd, which states the City of Statesville's obligation to restrict 
disturb:mces of the site in accordance with 40 CFR 264.116(c) if all the hazardous 
waste can not be rcrnedi:Jt~d :n1d the Third Creek Monofill )!lust begin post-dosme 
care. 

The notation, which will be placed on the deed to the facility property or on some 
other instrument which is normally ex8mine<.l during a title search, and which will 
notify in rwrpt:tuity ;my potential purchasers of the property, wilJ state: 

• 
• 

• 

the property has llecn used to manage hazarclm1s wastes; 
the property's usc is restricted under 40 CFR 265 Subpart G 
n~gt.Jiittion~l and; 
the survey plat will state the type, location, and quantity of hazardous 
Wilstes disposed of within thl' Third Creek Monolill unit as required by 
40 CFR 265.lJ(j and 265.119(a). 

The City of Statesville will sullrnit a cc:rtification signee! by the surveyor that he has 
re_corued the notatio_ns ab_t_Jve_and a copy of the document in which the notations 
have been placed will be sent to the HWS. 

2.6 Certijication qf Completion of Post" Closure Care 

The City of Statesville, wit!\in (i() days after the completion of the ~sta_ b!ishcd post
closure care pcnod for the [ lmd Creek Monofill HWMU, wlll subrmt to the HWS by 
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registered mail, a certification that the post-closure care for the post-closure care 
period was performed in accurdnnce with the specifications in thto ~rpproved 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 IIWS upon request. 
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May 8, 1995 

Mr. Joe Hudson 
Water/Wastewater Treatment Deportment 
The City of Statesville 
Post ()t"fice Box !Ill 
Statesville, North Carolina 28677-llll 

Referc;ncc: (iround Water Sampling and Analysis Plan 
Third Creek Monofill 
City of Statesville 
Statesville, North Carolina 
Aquaterra .Joh No. 5302100 

Dear Mr. Hudson: 

Aquaterw, Inc., (Ar)Liaterra) is pleased to submit the attached Ground Water 
Sampling and AnalysL\' Phm for the Third Creek Monofill site in Statesville, North 
Carolina. The ducurncnt outlines the sampling procedures and analytical methods to 
be used during the quarterly sampling events required in the Administrative Order 
on Consent issued by the North Carolina Department of Environment, Health, and 
Natural H.esources (NCDEI INR), Division of Solid Waste Management (DSWM) 
and signed on M<~rch K, 1995, by the City of Statesville. 

Jl' you have any qu~stions regan.ling this sampling nnd analysis plan, please call me M 
(9l0) 852-5003. 

Sincerely, 

i\QUATERRA, INC. 

SLISan Kite, P.G. 
Senior Project Manager 

Kirk 13. Pollard, P.CJ. 
Senior Project Mamtger 

cc: Mr. Douglas D. Vaughn, P .. E.-Pierson & Whitman 
Mr. Cc:orge House .. nrooks, Pierce, MeL.endon, Humphrey & Leonard, L.L.P. 
Mr. Dan Biur, Acting Chid-NCDEHNR, DSWM 



I ·. 

II 
!'I 

!!I 
i1 

II 
!I 

Introduction 

Ground Water Sampling and Analysis Plan 
City of Statesville 

Third Creek Monofill 
Stntesvillc, North Carolina 

May 8,1995 

The following Ground Water Sampling and Analysis Plan (SAP) is for the City of 
StaH:sville's Third Creek Monofill hazardous waste management unit (HWMU) at 
the Third Creek .. Waste Water Treatment Plant (WWTP) facility located in 
Statesville, North C'arolina (see Figur<O 1), This SAP is in response to the March 8, 
1995, Administrative Order on Consent (AOC) issued by the North Cnrolina 
Department of Environn1ent, lfcalth, an<i Natural Resources (NCDEHNIZ), 
,J?ivision or Solid Wnote M:llwgement (DSWM), Hazardous Waste Section (HWS). 
l he SAP provJdes a bnet s1tc history, descnbes the geo!og1e ami hydrogeologrc 
setting, outlines the procedures for sampling nnd analysis, and presents the schedule 
for reporting. 

Future post-closure care and assessment sampling will be conducted according to this 
pbn. 

1.1 Site 11 i1'fory 

The City of Statesville operates a waste water treatment plant ut its Third Creek 
Facility located in Statcsviiic, North Carolina. The site opewtt:s under an NPDbS 
permit (Permit No. 002059!) and a non·clischarge permit (Permit No. WQ004040). 
Concerns of elevated concentrations of cadmium in the treatment system were raised 
in 1993. The non-disch<~rge permit was modified to nllow the removrd and landfilling 
or over 20 years of <Iccumulated solids from Aeration Basins 1 nnd 2 and the Digester 
in an effort to reduce the <lmouut of cadmium in the wnste water treatment system. 
The sludge was placed in eight landfill trenches on property near the waste water 
treatment pbnt. Subsequent sampling of the ]andfilled sludge identified cadmium 
levels in excess of the regulatory limit for cadmium nccording to the toxicity 
charncteristic lcuching procedure (TCLP). 

Basc:d upon this invc-;tig<Ition and tile laborato~ analy!ical results, NCDEHNR, 
DSWM issued an AOC that was signed by the City of Statesville on March S, 1995. 
Following the ~igning of tile AOC, the City of St<ltcsvillc contracted Aqua terra, Inc., 
(Aquatern1) to prepare, submit, <1nd conduct a Phase I Subswface Characteri;;ation 
Work Plan to address th<: requirements of tile Order. 

The primary objectiv1~ of the subsurface chnmcterization ;-lc.tivitics was to determine 
the subsurface conditions at the site, including determining the ground water flow 
direction. The characterization activities included the instolhtion of four boring'i in 
the surficial aquifer, and one boring advanced to auger refusal. In ncldition, four 
shallow ground wnter Jllonitoring wells were installecl and sampled. Aquaterra 
completed the subsurface clmracterizatiun activities in mid-April1995. 
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1.2 Overview of the Ground Water Sampling and Analysis Plan 

Ground Water SAP 
Third Creek Monofill 

GR5041 
May 8, 1995 

The purpose of this Ground Water Sampling and Analysis Plan is to establish the 
standard operational procedure to monitor ground water conditions prior to and 
following closure of the lJWMU (former sludge disposal nren) and during further 
assessment activities. This SAP includes the procedures for s<lmple collection, 
sample pre-;t;rvation, ;\nalytical procedures, and chain-of.·custody control. The 
following arc the six key componcn ts of the SAP: 

• Ground Wnter Monitoring System 
• Ground Water Sample Collection 
• Samph: !'reservation :tnd Handling 
• Chain-or-Custody Control 
• Analytical Procedures 
• Sample Collection Schedule 

1.3 Physical Setting 

The Third Creek facility is locatGd near the City of Statesville in Iredell County, 
North Carolina. The site is situated on a dirt rond that intersects Third Creek Rond 
southeast of Stntcsville. The site is bordered to the north by p<lsturc land, to the 
south by Third Creek, to the east by residential property, am! to the west by wooded 
land. 

2 Ground Water Monitoring System 

2.1 Hydrogeologic Setting 

'l'he site is located in the Piedmont physiographic province of North Carolina. The 
surrounding topography consists of rolling land with broad ridges. The surficial 
geology consists of residual soils that hnvc weathered in place frorn the underlying 
bedrock. A review of the Geologic Map of North Carolina (1985) indicat<::s the site is 
located in the Charlotte Belt and is underlain by a fine grained biotite gneiss th~lt is 
massive; to strongly foliated with minor layers of amphibolite and muscovite st.:hist. 

2.2 Ground Water 

The ground water underlying the Third Creek Monofill facility is typical of shallow 
aquifers within the Piedmont physiogr<1phic region of North Carolina. Unconfined 
water t:tble comlitions exist across the site. Under these conditions, the water Wble 
surf<let~ is in equilibr.ium with the atmosphere, with no confining units present 
between the wHtn table and ground surface. H.ccharge to the water table occurs 
through dir<;ct infiltration of precipitation. Discharge from the aquifer occurs ;)t 

topographic and hydrogcnlogic lows when' the water table and surface water bodies 
are in cuntnct. 

Aquatcrra instalbl four shallow ground water monitoring wells (MW-5, MW·6, 
MW-7, MW-8) at tile site to determine ground water flow direction, to characterize 
ground water impact, determine vertical and horizontal extent of impact, identify 
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migration of' haznrdOllS substanc<:s, and assess adverse effects or risks, if nny, 
associated with the presence of identified contmninants at the site. In addition to 
these four monitoring wells, four other monitoring wells (MW-1, MW-2, MW-3, 
MW-4) were inst<tllcd previously (see figure 2). 

11.11 monitoring wells in,;tallcd by Aquntnra were constructed in accordimcc with the 
requiremems of NCDEHNR, Division of Environmentnl Management (DEM). The 
top of the inner c:.1sing of each well h<ls been surveyed to establish the vertical 
elevation n:lntive to a fixed reference datum (see Table 1). Each well is pnwided 
with a protective outer casing and lock to prevent inadvertent entry into the well. 

The most rc:cent set of ground water levels was completed on May 2, 1995. Based 
upon the data generated as part of th<lt sampling effort, the direction of ground 
wuter !low appe:,JrS to be to the southwest, responding to an average horizontal 
hydraulic gradient of approximately().()]() foot per foot (see Figure 3). 

In addition to the four ground water monitoring wells, Aquutcrra installed one soil 
boring to auger refusnl, which occurred at 8() feet below gwde. Please refer to 
Aquatcrra's Phase J Suhswface Clwraucrizalinn Report (GR5057), dated May 5, 
1'!'!5, 

3 Ground Water Sample Collection 

3.1 Review of the Sampling Plan 

This SAP will be reviewed by the snmpling team and site manager prior to collecting 
ground water samples. The team and site manager will develop a schedule as to 
which monitoring wells will be sampkd find which samples will be duplicated. ]"he 
correct nurnbcr of sample wnt;liners will lle secured ilnd labelled prior to each field 
sampling event. 

3.2 Ground Water Sample Co/lee/ion Log Book 

A ground wa tcr sample log hook will he mnintained at the facility to document each 
sampling event. The following field observations will be documented in the log book 
fur teach well: 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

well I\IJmher 
sample d;lle 
narm::(s) of the people present 
weather conditions 
unuswll site conditions (e.g., damaged well casings, well cover missing) 
total well depth below th•~ mensuring point 
depth to the water level below the measuring point 
height of water column 
well diameter 
well volume 
amount of water removed during purging 
number of well volumes purged 
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equipment used for purging 
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:;ample collection time nnd date 
equipment used for sample collection 
field paramdcrs (pH, specific conductance, temperature) 
types <tnd r;un;ilers of ><nnplc containers filled at each .well and any 
special handling procedures 

3.3 Water Level Measurements 

Prior to well purging or sEmpling of any well on .. site, water level measurements to the 
nearest 0.0 I foot will be recorded for all wells on .. site. In addition, the total depth of 
each well will be rneasurcd to tl1e nearest ().()1 foot. An electronic water level meter 
will be used to determine the depth from the measuring point (i.e., top of the casing) 
to thc water level. W;ltcr level measurements will first be obtnl!led from monitoring 
wells historically exhibiting the lowest cuncentwtions and will proceed to those wel!s 
exhibiting increasing concentrations. Prior to measuring water levels, those wells 
equip peel with air tight caps on the inner casing will have the caps removed in 
sufficient tim<;: to allow the equilibwtion of the water in the well. 

Alter the water levels are measured, the <!]cctric probe and first few feet of c:Jble will 
be wiped with a phosphate-free, low-residue laboratory soap. The equipment will 
then be rinsed with distilled w:Hr;r and dried with a clean paper towel. ;\I] sampling 
personnel will wear protective/nonreactive vinyl gloves throughout the water level 
monitoring procedures. 

3.4 Well Purging 

A dedicated Teflon bailer, new disposable bailer, or a submersible pump will be used 
to purge each monitoring well of a minimum of three well volumes, or to dryness, 
prior to sampling. Wells constructed in low hydraulic conductivity silts and clays will 
be gently purg<~d so as not to disturb the silts nnd cbys, which could produce a turbid 
ground water sample. When u~ing 11 dedicated bailer for purging, the bailer will he 
lowered gently into the water column to purge the upper portion of the column. 
Once purging has bc<~n completed, pH, conductivity, and temperature will be 
measured and re<:urdcd. 

The purging procedure will continue until indicator parameters (i.e., pi I, specific; 
conducUmcc, temperature) h:1ve 't<ibilized. Stabilization consists of three 
consecutive readings taken :•t <•ppwxi1natcly 5-minute intervals where the parameter 
values arc within 10 pncent ol' each other. Well w:rter stabilization will be 
documented in the log book. 

All water purged from the monitoring wells will be containerized in unlined 55-gallon 
drums on-site that will bt' labeled with the date, contents, and well number(s). 

Disposal of tht: purgc water will be based upon the annlytical data obt;tined from the 
~<lmpkd wr:lls. lf the results r<eveiil h:nnrdous constituents, the material will be 
properly disposed of, or treated and disposed of, in an approved manner. 
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3.5 Decontamination of Sampling Equipment 
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])~dicated Teflon bailers used to purge and sample monitoring wells will be properly 
etched for identificntion, laboratory decontamirwted, wrapped in aluminum foil, and 
sealed in a polyethylene bag nt the laboratory. Therefore, fidd decontamination of 
dedicated bailers should not be necessary. New disposable bailers used for purging 
and snmpling will b(: discarderl following use. 

Submersible pumps used for purging and sampling will be decontaminntcd between 
each well by inserting the pump in a tap water/lnboratory grnde soap mixture, 
pwnping ami recycling the mixture through the pump for a period of about 
10-minutes, then inserting the pump in n deionized or distilled water rinse ami 
allowing the pump to rec;yclc the water for a period of nbout 5-minutes. The outside 
of the pump and l\1bing will he rinsed with deionized or distilled water as it is lowered 
into the well. 

3.6 Well Samplinu 

The following sections discuss the required eguipment and details of well sampling. 
Based on historical annlytical results, snmphng of wells will begin with the least 
contaminnted and then proceed to the remaining wells in order of increasing 
contaminant concentration. 

3.0.1 Required Hquipmenl and Mmerials 

!' The following cq uipmc nt <~nd materials will be used to sample the monitoring wells: 

!8 
~''• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

safety gJ<tSSCS 
vinyl gloves 
Teflon hailers, disposabl~ bailers, or subm~rsible pump 
nylon cord 
Cicld Jog book 
sample bottles 
temperature/pH/conductivity meter 
labels <lnd permanent marking pen 
knife 
plastic sheeting 

• 3.62 Prou:durefor Collection of Ground Water Samples 

I 
il 
:~~ 

~ . 

· ....... 

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

l. 

2. 

Plasti<: sheeting with a hole cut in the center will be placed over the 
well casing ancl lowered to ground surface to prevent the bailer cord 
ami S<Hnpling equipment from contncting the ground during sampling. 

Closed top Teflon bnilcrs, or new disposnble bailers, with new nylon 
cord will be used to sample the shallow wells. Bailers will be lowered 
slowly into the well so as not to cause excessive aeration. 
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3.6.3 

Ground Water SAP 
Third Creek Monofill 

GR5041 
MayS, 1995 

Prote<;tivc/nonreactive vinyl gloves or equivalent will be worn when 
sampling tlw well. Sample parameters listed in their order of 
collection arc listed below in Section 3.6.3. 

In those wells sampled with a submersible pump, a 2-inch Gnmdfos 
Redil1ow-2 brand pump will be used. This pump has co\ltrols to vary 
the flow nnd is capable of pumping at the low flow rates required by 
EPA fur ground wntcr sampling. The pump will be gently lowered into 
the well to approximately the mid-point of the well screen and allowed 
to pump at approximately 0.25 or less gallons per minute for sampling 
purposes. 

3. Samples collected for volatile organic compound (VOC) analysis will 
be colkctcd in glass vials with a Teflon covered septum top. The 
snmplcs will be collected with no headspace in order to prevent 
volatilizatiOJJ. lf no pnoservative is used, the scllnples for VOC analysis 
will be analyzed within I week of collection. Samples collected for 
VOCs and metab will not be filtered. 

Onler of Sample Co/Icc/ion 

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

• 
• 
• 
• 
• 
• 
• 

VOCs 
total organic halogens (J'OX) 
tuull organic carbon (TOC) 
"'mivolatile organic compounds (SVOCs) 
herbicides/pesticides 
total metals 
field parameters (pH, temperature, specific conductance) 

3.6.4 Well SmnplingDa!a 

The following will bG recorded for C<lCh well in the sample collection log book: 

• 
• 
• 
• 

sample time and Llatc 
equipment us<ed to sample; 
field parameters (e.g., pl-1, specific conductance, temperature~) 
analytical method, order or sample collection, type of container, and 
preservative (if any) 
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4.1 

Sample Preservation and Handling 

Sample Containers 

Ground Water SAP 
Third Creek Monofill 

GR5041 
May 8, 1995 

The sample containers used for ench analysis are outlined in Table 2. Metals will be 
collected in polyethylene containers with polypropylene caps, or in glass. Organics 
will be collected in glass bottles with fluorocarbon resin-lined caps. The containers 
will be cleaned by the lilbmatory based on the analyte of interest. Sample containers 
for metals will he cleaned as follows: thoroughly washed with nonphosphate 
detergent nnd ti!p water, and rinsed with (1:1) nitric acid, tap water, ("1:1) 
hydrochloric acid, tap water, and, finally, distilled water. The cleaning procedure for 
organic bottles is as follows: washing with nonphosphntc detergent in hot water, 
rinsing with tap water, distilled water, acetone, and, finally, with. pesticide grade 
hexane. Glass bottles nwy be baked in a muffle furnace at 400°C for 15 to 30 
minutes to remove organic deposits. Glassware will be sealed and stored in a clean 
c:nvironmcnt immediately aficr drying ur cooling to prevent any accumulation of dust 
or other contaminants. 

4.2 Sample Preservation 

Preservatives are added to a s<~mple container to reWrd biological action, to retard 
hydrolysis, and to reduce sorption effects. Preservation techniques arc limited to pi·I 
control, chemical addition, refrigemtion, and protection from light. The preservation 
methods are outlined in Table 2. 

4.3 Special Ilandling Considerations 

Samples will not be filtered in the field before addition of preservatives. Samples will 
be transferred rrom the bnilcr or pump directly to the labowtory containers. Field 
logs and bboratory ~·nalysis reports will denote the presence of headspace in the 
sumple containers at the time of receipt by the lnboratory flS well as the time the 
Selmple was first transferred to the snmple contniner from the bnilcr. Bottles for 
VOCs will contain no hcndspan: after filling. 

5 Chain-!!f-Custody Control 

5.1 Sample Labels 

Field personnd will affix legible labels 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 inforrrwtion: 

• 
• 
• 
• 
• 
• 

place of collection 
sample identification 
dntc and time of collection 
paramcter(s) for which the container is required 
type of preservntive 
name of collector 
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5.2 Chain-of-Custo({y Record 

Ground Water SAP 
Third Creek Monofill 

GR5041 
May 8, 1995 

A chain-of·cu>tody form will be complete\i to establish the documentntion necessa1y 
to twcc.' sample possession from the time of collection to the completed analysis 
(see Appendix A). A chain-of-custody record will be generated for each sampling 
event and for each analytical laboratory, if samples ure delivered to more than one . 
The fo!lowing information will be entered on the chain-of-custody: 

5.3 

• 
• 
• 

• 
• 
• 
• 
• 
• 

samplt; and well identification 
elate and time of sample collection 
sigmtture of sGmple collector, transporter, 
rt'ceiving sample 
inclusiv(: dates of possession 
nurnbc:r of containers 
parameters rcque~kd for amdysis 
field observations 
laboratory number 
special requests 

1hm.lportation to Analytical Laboratory 

and laboratory person 

After each well location has been sampled, the samples will be transferred in n 
cooler. The samples will he chilled to approximately 4 JC by placing crushed ice on 
the samples. The samples will bt~ transported to the analytical luboratmy after the 
completion of the sampling event. In ;.ccordance with EPA protocols, the samples 
will be relinquished to laboratory pcrsonnd with the time, date, and signature 
recorded on the elwin-of-custody form. A copy of the form is shown in Appendix A. 

6 Anulytical I'rocedures 

6.1 Analytical Metlwtlv 

At the laboratory, all sampks will be annlyzed to EPA methods specified in Test 
MethmLs·for Eva fuming Solid Wasws, SW-846, 3rd Edition. The In bora tory will clearly 
state if a deviation from the specified method occurred and the reasons for the 
deviation. Tuble 2 lists the.: methods to be used for analysis. 

6.2 Records 

Records of ground water arwlysis will include the methods employed, extwction date, 
digestion date, date.: of actual analysis, the concentration detected, the units of 
concentration, and the ddcction limits. Dota from samples that Me not analyzed 
within reconum:nded holding times will be considered suspect. New samples will be 
collected from the source thnt corresponds with the suspect (lata to confirm the 
concentration of the original Hnalysis. Any deviation from the listed methodologies 
will be explilincd and supported with sufficient information to ensure that the quality 
or the results meets the: pcrform<tnce specifications of the referenced method. 
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6.3 Quality Assurance Program 

Ground Water SAP 
Third Creek Monofill 

GR5041 
May 8, 1995 

The Quality Assurance (OA) programs used for ground water will consist of different 
travel bbnks, duplicate samples, field blanks, and split samples as required by 
DSWM. ·rhe ucfinition of e;1ch of these terms follows. 

Travel blanks are tkl"ined as distilled and deionized, analyte-free water that is 
supplied by the laboratory in the appropriate sample container, treated 
(if preservntives are used), nnd handled in the same manner as the samples. The 
travel blanks can be indicators of any contamination that may have occurred in 
transport or in the laboratory. 

Dupl.icate sGrnples nrc defined as multiple samples that are identical. These samples 
must be collected at the same time, from exactly the wrne location, using the same 
sampling apparntus. Also, these samples should be collected in identici!l conwiners 
that have been simibrly prepared and filled to the same volume. Duplicate samples 
are preserved and lwndled in identical fashion. 

Fielu blanks arc ddincd ilS <.lis tilled and deionized, analyte-free water that is 
collected in the field, containerized, treated (if preservatives nrc used), and handled 
in the ~<lrne m~tnncr as other samples. The field blanks can be indicators of any 
atmospheric ur sampling equipment contamination that may be present. 

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

7 

7.1 

Schedule filr Sample Reporting 

Dates 

Samples will be collected from the listed monitoring wells at tho Third Creek 
Monofill facility on n quarterly basis (March, June, September, December). DSWM 
will be notil.ied at knst 5 working days before each sampling event. 

If ncct:ssary, ground W<·ltcr sampling conducted as part of on-going ground water 
assessment ;letivities will be performed periodically during ench successive phase of 
ground watt:r assessment. 

7.2 Sampling Locations 

The sampling loc<Jtiuns for the post-closure ground water monitoring program will 
include wells MW·S through MW-8, with ground water elevations collected from 
wells MW-1 throngh MW-8. If additional ground w~llcr monitoring wells arc 
required or if wells lwvc been properly abandoned, then this SAP will be amended to 
rd1cct th<.O changes. 
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7.3 Analytical Parameters 

Ground Water SAP 
Third Creek Monofill 

GR5041 
MayS, 1995 

Monitoring wells MW-5 through MW"8 will be analyzed for the parameters listed 
below. Modifications to the list of parameters is subject to the approval of the 
DSWM. 

RCRA Primary Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Sdenium 
Silver 

Other Metals 

Iron 
Manganese 
Sodium 

Other h1rnmeters 

Fluoride 
Nitrate 
Sulfa tc 
Chloride 
Phenols 
Radium 
(j ross Alplw 
Gross Beta 

Organics 

Vobtile Organic Compounds (VOCs) 
Total Organic Halogens 
Totnl Organic Carbon 

Field Parameters 

pH 
Specific Conductance 
Temperature 

Herbicides/Pesticides 

Emlrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2,4,5-TP Silvex 

Monitoring wells sampled as part of on-going ground water assessment activities will 
be established in thco appropriate ground water assessment plan that will typically 
indude sampling for VOCs, SVOCs, me\<lls, and field pawrneters only, unless 
otherwise requested by DSWM. 

7.4 Sulnni.\:1·ion of Reports 

Reports of each quarterly sampling event will be submitted to DSWM within 30 days 
of the completion of the lnboratory analysis. Each report will contain the field 
parameters, static wMcr level measurements, water level elevations, sampling 
(ks<.:riptinns, amdytical results, and conclusions and recommendations. 

Ground water assessment reports will be submitted according to the schedule 
included in the respective ground water assessment work plan. 
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Table 1. Monitoring Well Elevations, Third Creek Monofill, Statesville, North 
Carolina. 

------- -----·----------

Elcvq!ions of Sc;xeened InteJVHl 

Well No. 

MW-J 
MW-2 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7 
MW-8 

Top 

800.80 
818.50 
800.70 
794.80 
818.80 
817.70 
812JO 
819.00 

------·-----------------·-'·'"------------

All eleva lions nfercnced 10 mean sea level. 

AifLIUierra Job No. 5302100 

Bottom 

79080 
808.50 
790.70 
784.80 
808.80 
807.70 
802.10 
809.00 

Measuring Point 
Elevation 

(Top of Casing) 

860.08 
847.94 
823.85 
814.68 
847.16 
850.21 
847.70 
861.44 



~ · fable 2. Sample Containers, Preservatives, and Analytical Methods, Third Creek Monofill, 
Statesville, North Carolina. 

1---·-----·--· 
l >arameter 
' ·--.. --.. ·---... -. 

~
rse!liC 
ariun1 

. admium 

!
Chromium 
ron 

... e:Jd 
Mnnganese 

lfvlewury 
')llcicnium 
Silvc~r 

lllfod i um 

Ut'volutile Organics (VOCs) 

femivuhttile Organics (SVOCs) 

Total Organic Carbon (TOC) 

~rota! Organic .f-Ialogens (TOX) 

,ft·lerbicidcs/Pcsticides 

Chloride 
R>ulf~1te 
rut-lit rate: 

Phenols 

~{adium 
[,;,.Jross /\lplla 

~iross Beta 

Sample 
Corrtniners 

1000 ml P or G 
1000 ml P or G 
1000 ml P or G 
1000 ml P or G 
1000ml P m G 
1000 ml P or G 
1000 ml P or G 
1000 ml P or G 
1000 ml P or G 
1()00 ml P or G 
1000 ml P or G 

3-40m! VOAs 

1000 ml Amber Glass 

100 ml P or G 
w(l"etlonlined c:1p 

500 ml Amber Glass 

1000 ml Amber Glass 

100 rnl P or G 
100 ml P or G 
100 ml P or G 

1000 ml Amber Glass 

1 gallon P or G 
1 gnllon P or G 
1 gnllon P or G 

Preservatives 

HN03 to pH<2 
HN03 to pii < 2 
HN03 to pi-!<2 
IIN03 to pH<2 
HN03 to pll<2 
HNOj to pH<2 
HN03 to pH<2 
HN03 to pH <2 
HN03 to pl-!<2 
HN03 to pH<2 
HN03 to pH<2 

J-ICL to pH<2 

Refrigeration 

Refrig/H2S04 or 
HCl to pH<2 

Refrigeration 

Rdrigeration 

Refrigeration 
Refrigeration 
Refrigeration 
Refrigeration 

HN03 to pH<2 
HN03 to pH<2 
HN03 to plk2 

........ _ -·-----·-----·---·- .. _________________ _._ ... ··-·-- -----r Test Me~ hods for FvahwtinK Solid Wasre.1~ SW-846, 3rd Edition 

P '= 1'/asric I;,= Glass 

''~1quarerm Job No. 5302100 

!Ill 
:i• 

Analytical 
Methodsa 

7060 
6010,7080 
6010,7130 
6010,7190 

6010 
7421 
6010 
7470 
7740 
6010 
6010 

8240 

8270 

9060 

9020/9021 

8080/8150 

9251/9252 
9036/9038 

9200 
8040 

903.1 
900.0 
900.0 
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