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Nolih Carolina 
Department of Environment and Natural Resources 

Division of Waste Manaj<!ement 
' 

Michael F. Easley, Gove<nor 
William G. Ross Jr., Secrelary 
Dexler R. Matlhews, Di<eclo< 

Ms. Sharon Matthews 
EPA Region 4 
980 College Station Road 
Athens, GA 30605 

November 15, 2002 

Re: Transmittal of Monitoring Welllnfonnation 
City of Statesville--Third Creek Monofill 
Statesville, N C 
EPA ID #NCR 000 001 602 

Dear Ms. Matthews: 

A~ 
NCDENR~ 

~ 

Enclosed are copies of completion records and/or constmction logs for monitoring wells and a deep 
soil boring located at the City of Statesville's Third Creek MonofilL As I mentioned in my earlier e-mail, I 
don't have similar infonnation for monitoring well MW-9. I hope the data I am sending will be sufficient 
to meet your requirements. 

Since we don't have extra copies of the enclosed documents, I am sending Xerox copies. TIJere is 
no need to return these to the NC Hazardous Waste Section. If you have questions or require additional 
infonnation, please feel free to call me at (91 9) 733-2178 extension 236. I can also be contacted through 
my e-mail address (Larry .Stanley@ncmail .net). 

Sincerely, 

?(~ff~ 
Larry Stanley 
Hydrogcologist 
NC Hazardous Waste Section 

cc: Narindar Kumar, EPA Region 4 
Larry Fox 
Larry Stanley 

1\C: Linda Culpf'P.per ffl_ · ~ Lv 
Bob Glaset::B' 
Larry Stanley "t! ?} .--: 

Enclosures 

> .p~l+lthe.,s-3rd au.J< I'll r) 
1646 Mail Service Center, Raleigh, Nolih Carolina 27699-1646 

Phone: 919-733-4996 \ FAX: 919-715-3605 \ Internet: www.enr.state.nc.us 
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MEMORANDUM <'! . 

SUBJECT: 

FROM: 

TO: 

SESD-ES Comprehensive Ground Water Monitoring Evaluation (CME) 
for the City of Statesville Third Creek Monofill, Statesville, NC.; 
EPA TD No. NCR 000 001 602; SESD Project No. 03-0129 

S. E. Matthews, P.G. 
Enforcement Section 

Kris Li ppcrt 
N011h Enforcement and Compliance Section 
Enforcement and Compliance Branch 
Waste Management Division 

Larry Stanley 
North Carolina Department of Environment and Natural Resources 
DWM,HWS 
1646 Mail Service center 
Raleigh, NC 27699-1646 

Attached is the CME report for the subject facility. A copy of this report has been 
requested by: 

Jeff Carty 
Third Creek WWTP Supervisor 
City of Sutesville 
PO Box 1111 
Statesville, NC 28677-llll 

Thomas Haynes 
Waters Edge Environmental, LLC 
302 Pomona Drive, Suite L 
Greensboro, NC 27407 

\ •, ·-· 
-. __ -.. ' 

If you have any questions about this document, please contact me at (706) 355-8608 or at 
Cinai1 nualhews.sharpnifYepa. f;'UV_ 



--------·········· 



COMPREHENSIVE GROUND WATER MONITORING EVALUATION 
CITY 01<' STATESVILLE, NC THIRD CREEK MONO FILL 

SESD Project No. 03-0129 

INTRODUCTION 

On December 3, 2002, a comprehensive ground water monitoring evaluation (CME) was 
conducted at the City of Statesville Third Creek Monofill in Statesville, NC. This CME was 
requested by the North Carolina Depmiment of Environment and Natural Resources (NC 
DENR) and the US EPA RCRA Enforcement and Compliance Branch to determine compliance 
with the applicable ground water monitoring regulations and to evaluate quality assurance and 
qu<dity control (QA/QC) of the ground water sample collection/handling procedures. The CME 
also ddennines if the monitoring well system will yield representative ground water samples, 
reliable hydrologic data and to identify any deficiencies in the present monitoring system. 

The CME was performed by US EPA Science and Ecosystem Division (SESD) 
Enforcement Section (ES) personnel S.E. Matthews. The CME consisted of a review of the US 
EPA Region IV files, NCDENR files and a site visit. Mr. Jeff Carty represented the facility. Mr. 
Thomas Haynes of Waters Edge Environmental, LLC, Greensboro, NCconducted the ground 
water nunpling. 

SESD-ES personnel requested lab data packages for monitoring wells MW 2, MW 7 and 
MW 9 for laboratory QA/QC evaluation. The evaluation of the lab data packages will be 
reported in a separate memo prepared by the SESD Office of Quality Assurance. 

Waters Edge Environmental personnel answered questions and conducted well purging 
and sample handling techniques in a lmowledgeable and competent manner. Documents 
requested as part of the CME were made available for review during tbe inspection or were 
ma.i.led at a later date. At the time or the CME, the ground water lnonitoring system was in 
compliance with the applicable ground water monitoring requirements. The US EPA CME 
checklist used during the evaluation is included in Appendix A. 

SI'I'E BACKGROUND 

The City of Statesville operates a wastewater treatment system at the Third Creek facility 
locMed southeast of the city limits of Statesville, NC (Figurel). The facility is bordered to the 
north by pasture bnd, to the south by Third Creek, to the east by residential property and to the 
west by woodlands. 

The facility operates under a NPDES permit (Pe1mit No. 0020591) and a non·discharge 
permit (Permit No. WQ004040). Concerns of elevated cadmium concentrations were 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_ Sludge from the facility was 
landfilled in eight t.renches on property near the wastewater treatment plan. Sampling of the 
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l<111dfilled sludge detected the presence of cadmium above the toxicity leaching procedure 
regulatory limit in seven of the eight trenche~. The City of Statesville and the State of North 
Carolina entered into an Administrative Order on Consent in March 1995 to address this issue. 
'fhe City contracted with Aquaterra to perform subsUJfa.ce characterization activities to determine 
ground water flow direction and to install soil borings and ground water monitoring wells. 

'I'he Third Creek Monofill was closed in July 1996 by stabilizing and capping the 
trenches. The State accepted the closure certification in June 1998. The facility's ground water 
monitoring sampling is conducted annually. A request may be submitted in 2003 to reduce the 
present list of parameters by dropping the VOC/SVOC analyses_ 

SITE CHARACTERIZATION 

Q_tQ[QgyLJ::!YJ:lro 1 og y 

The site is located in Iredell County, No1ih Carolina, which lies within the Charlotte 
Belt of the Piedmont Physiographic Province. The Charlotte Belt is characterized by 
rnetarnorphosed igneous and sedimentary beclrock such as granite, gneiss, schist, quartzite, slate, 
.marble, and phyllite overlain by clay-rich saprolite. In site borings, granite and schist rock 
frugmcnls were encountered, with auger refusal at about 86 feet below !;mel surface (bls). The 
silty sands at surface graded into a highly weathered mica schist at about 25 to 30 feet bls. 

The ground wat~r is typical of shallow aquifers within the Piedmont region of North 
Carolina, with unconfined water table conditions existing across the site. Recharge to the water 
table occurs through precipitation infiltration. Because of the persistent drought in the Statesville 
area, the water table has clroppecl and wells MW 5 , MW 6 and MW 8 could not be sampled clue 
to insufficient water. Recent potentiometric maps indicate the direction of ground water flow 
appears to be to the southwest with a horizontal gradient ranging from 0.014 ft/ft to 0.024 ft/ft. 

COMPREHENSIVE GROUND WATER MONITORING EVALUATION 

The following is an evaluation of the ground water monitoring program implemented at 
tho facility and is bas~cl on field observations, discussions with State and consultant personnel 
and file reviews. A map of the well locations is given as Figure 2. The Technical Enforcement 
Guidance Doc:ument CME c:hecklist used to cletennine compliance with 40 CFR Patt 265 
Subpart F was used as a reference with a copy of that checklist included as Appendix A. Well 
construction cliagrarns/lithologic logs are given in Appendix B. A summary of well constructi(m 
detuils is included as Table 1 in Appendix C. Recent potentiometric maps are included as 
Appendix D. 
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40 CFR Part 265.90- Applicable Requirements 

The ground water monitoring system was designed to adhere to the 40 CFR 265 Subpart 
F (codified at 15A NCAC l3A. 0010) standards and requirements applicable to owner/operators 
of hazardous waste management facilities with interim status. 

40 CFR Part 265.91 - Gn11md Water Monitoring System 

Monitoring wells MWI to MW 4 were installed in June !987. These wells ranged from 
30 to 70 feet below ground surface (bgs) and had 10-foot 0.010-slot 2-inch PVC screens placed 
in the bottom of the hole. A sand/gravel pack was placed around the screen, extending a foot or 
more above the screen. This was followed by a 1-foot bentonite seal. The well was then grouted 
to land surface for completion. MW 1 was abandoned in November 2000 and is no longer a part 
of the gmund water monitoring system. 

Monitoring wells MW-5 to MW·S were installed in April !995 by hollow stem auger 
methods. The wells ranged from 36 to 50 feet bgs and had 10-foot 0.010-slot 2-inch PVC 
scrct,ns placed in the bottom of the hole. A sand/gravel pack was placed around the screen, 
extending a foot or more above the screen. This was followed by a 2-foot bentonite seal. The 
well was then grouted to Janel surface for completion. 

Monitoring well MW 9 was installed in August 1998. This well had a total depth of 43.5 
feet bgs and had a 10-l"oot 0.010-slot 2-inch PVC screen placed in the bottom of the hole. A 
sand/gravel pack Wils placed around the screen, extending a foot or more above the screen. This 
was followed by a 2-foot bentonite seal. The well was then grouted to land surface for 
completion. 

40 CFR Part 265.92 - Sampling and Analysis 

The most recent Sampling and Analysis Plan (SAP) available for review was the 
December 2000 version prepared by Waters Edge Environmental, LLC. The SAP includes the 
procedures and techniques specified in the ground water monitoring regulations. Sample 
collection and handling techniques used by Waters Edge Environmental personnel in the field 
were adequate and appropriate to meet the regulatory requirements. 

It was noted that all wells were locked prior to purging/sampling activities and that the 
wells appeared to be in good condition. It was noted that some of the older well pads, especially 
for wells MW 2 and MW 3, were cracked. Water levels were measured with a Solonist water 
level indicator to the nearest 0.01 foot prior to purging. This number is subtracted from the total 
depth and plugged into a formula for calculating the static volume to determine the well volume 
to be purged.· Wells are purged for a minimum of three well volumes or to dryness and until the 
field parameter measurements for pH, temperature and specific conductivity stabilize. Field 
measurements were made with a rented YSI meter that was calibrated prior to field work. Purge 
water was collected into a 5 gallon bucket and then transfen·ed to 55-gallon drum for later 
disposal at the WWTP. 
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The wntcr level recorder was deconned between each well with Dl water/ 
Liquinox, then rinsed again with DI water, rinsed with 5% nitric acid followed by a DI rinse, 
then isopropyl alcohol with a DI rinse and air dried between uses. Monitoring wells were 
purged and sampled with a disposable PVC bailer on new nylon cord. 

The wells were sampled from least to most contaminated. Disposable gloves were worn 
for well purging/ sampling and changed between each well. Samples were collected directly into 
the appropriMe sample containers, pre-cleaned by the lab, with labels affixed to each container 
docu111enting the sample location, time, analysis required, etc. Sample containers were pre
preserved. Trip blanks and field blanks were collected for QA/QC purposes. Samples were 
collected for volatile and semi-volatile organic compounds (VOC/SVOC), metals, total dissolved 
solids, total organic carbon, ;md nitrate/nitmgen. The most recent EPA SW-846 analytical 
methods were to be used for analysis. 

Samples were labeled, bagged and iced for transpmt to Pace Analytical Services, Inc. in 
Huntersville, NC. Chain-of-Custody forms were completed for the samples. Field techniques 
for performing water level measurements, well purging/sampling procedures, sample 
preservation and handling, and QA/QC procedures were evaluated for adequacy and found to be 
in compliance with the current SAP. It is recommended that the pH of the metals sample be 
checked to insure the laboratory supplied enough nitric acid to lower the pH to less than 2_ 

40 CFH Part 265.93 - Preparation, Evaluation and Hesponse 

The present ground water monitoring system has been developed in accordance with 40 
CFR 265 Subpart F. 

40 CFR Part 265.94 - .Record keeping and Reporting 

The facility is in compliance with the reporting and record-keeping requirements of the 
applicable ground water monitoring regulation. Documents requested by the EPA inspector were 
made available for review or submitted at a later date. 

CONCLUSIONS/HECOMMENDA TIONS 

Sampling personnel ilnswercd questions and conducted well purging and sample handling 
techniques in a competent manner. Documents reque:sted as part of the overview were made 
available for review. At the time of the overview, sample collection and handling techniques 
were in accordance with the most recent Sampling and Analysis Plan. It is recommended that the 
pH of the metals sample be: checked to insure the laboratory supplied enough nitric acid to lower 
the pH to less than 2. 
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F1GURE 1 
FACILITY LOCATION MAP 
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FIGURE2 
MONITORING WELL LOCATION MAP 

THIRD CREEK MONO FILL, STATESVILLE, NC 
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APPENDIX A 
COMPREHENSIVE GROUND WATER MONITORING CHECKLIST 

CITY OF STATESVILLE, NC THIRD CREEK MONOFILL 
SESD Project No. 03-0129 
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CHECKLIST 
FOR 

COMPREBENSIVE GROUND WATER 
MONITORING EVALUATION (CME) 

AT 
RCRA FACILITIES 

FACILITY NAME CL~ of 0~ v;\\.e 
EPA IDII ~ NC-t<.. Cao 001 ,Po"L-

FACILITY ADDRESS ~u\1--'-,'.._/ /'-"e,_.=-.;C=---------------
FACILITY CONTACT /TITLE 1e±f'-'C"'~"""-''-'h;"'T--..:..7..::;0.:...1-/<----'-f('--''7"';J=-----'ij""(G:..::.:Z.."-'-/ __ 

INSPECTORS NAME .,j &m~J.;;ti'KU,JS 
DATE I z I 2 I 0 2--
TYPE OF FACitiTY (TSD) _...J.C..:;J~:"::.cY!=J\........-:;J.fi?"""'""':c..M=-:hR=..!:>"'-..,.J/;----------
REGULATED UNIT(S): Y 
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ro-.P~S!VE GR.XJbi[)..WATER M:lNI'rolU~ EVN:.tP.TICN WJR<SHEEI' 

---·----- - ----·-------------------------
The folloong w:>IItsheets have been designed to assiiJt the enforcenent 

officer/tedlnical reviewer in evaluating the grrund-ter IID!litoring syst~ an 
o.ner/cperator uses to collect and analyze sanples of grcund water. 'lhe foo..ls 
of the wo~sheets is ted)nical adequacy as it relates to obtAining and analyzing 
representative sanples of grcund water. 'Ihe basis of the w:>rltaheets is the 
final RCRA Gramd \'ill-ter Monitoring Tedmical Enforcerent Guidance tbo.lrrl!!nt 
..,ich <:iescribes in detail the aspects of grrund-ter IID!li.toring ...tli.ch EPA 
de<m; essential to neet the gOals of RCRA. 

11ppendiJt A is not a regulatory dledtlbt. ~cific tedlnical deficiencies 
in the nonitoring systan c:an, hcwever, be related to t;he E"e9Jlatioos as illustrated 
in Figure 4.3 taken fran the llCAA Gt"oond~ter M::.aitorlng Ccxrpllanee Order G.llde 
(OJG) (included et the end of the ~x). The enforoenent offioer, in 
develq:>ing an enforcenent order, should re!ete the t.edlnical esseasrrent frcm 
the wotksheets to the regulatioos usi..-.g figure 4. 3 fra,, the OJG as a guide. 

I. Office Eveluation - '!edlnic:al Evaluetion of the Design of the Ground
water l'filitoring system 

A· Review of relevant doaments: 

1. W"tat do=rrents were obtained prior ~o o:xld.lct.ing the inspecti01: 

a. OCRA Part A permit application? (Y/Nl / 
b. RCRA Part B permit application? (Y/N) = 
c. Correspondence bet-.een the owner/q:>erator and 

appropriate agencies or citizen's groups? 
d. Previously conducted facility inspection reports? 
e. Facility's contractor reports? 
f. Regional hydrogeologic, geologic, or soil r"f0rts7 
g. The facility's Sanpling and Analysis Plan? 
h. Gt"CU"ld........,ter Assessn-ent Program OJtline (or Plan, 

if the facility is in asses:!l:!lent noni.toring)? 
i. other (specify) . =yus±- vl <Duct:. p lao;. 

(Y/Nl V 
(Y/N) ~ 
(Y/N) _.c: 
(Y/N) 
(Y/N) --;::?' 

(Y/N) 

B. Evaluation of the o.mer/Oper.,tor' s Hydrogeologic Assessrent: 

1. Did the O'I"IE!r/operator use the follcwing direct tedmiques in t."'e 
hydrogeologic assessnent: 

a. I..og9 of the soil oorings/rod<; corings (d~nted 
cy- a professional geologist; soil scientist, or 
9""*-echnical engineer)? 

b. Materials tests (e.g., grain size analyses, 
stamard penetratic:n tests, etc.)? 

c. Pi~ter installetion for -ter level nea.sure
nents et different depths? 

d. Slug tests? 

(Y/N) L \ 
no+ ;;o\'e< 

(Y/N) at..." \-e) 

(Y/N)-+ 
(Y/N) '1 





e. ~ testa? 
f. Geochemi~l analyses of soil aanples? 
9. Other (sped. fy) (e. 9. • hydrodlemi. cal diagrllmS 

and -.sh analysi&;) 

2. 
(\<>+ (\ o+ec\ 
11'1 ~ \--€_ '> 

(Y/N) 
(Y/N) 

2. Did the a.mer/operator use the folkwing .indirect. tectmiques 
to aupplenent direct tedlniques data: 

a. Geq>hysi~l well 1ogB? (Y/N) 
b. Tracer studies? (Y/N) 
e. fl.esistivity erd/or eleetrate.gnetic o:ni.lctance? (Y/N) 
d. Seismic SUrvey? (Y/N) 
e. Hydrl!llllic c::c:nbctivi ty neasurments of tQres? (Y/N) 
f. Aerial photography? (Y/N) 
g. Gra.md penetrating radar? (Y/N) 
h. other (specify) 

3. Did the o.ner /q>erator <ba.lment and present the r~ data fran 
t.'>e site hydrogeologic asses-nt? (Y/N) .,/ 

4. Did the a.mer/q,erator <k>a.urent methods (criteria) 
used to correlate and analyze the infot:m~ti.on? 

5. Did the a.mer/cperator prepare the fol.tcwing: 

~- Narrat;ive description of geology? 
b. Geologic cross sections? 
c. Geologic and soil neps? 
d. &>ring/coring logs? 
e. Structure <Xr~ta.tr neps of the differing water 

bearing zones and ccnfining layer? 
f. Narrative description and calrulation of gro.md

water flews? 
g. W!.ter table/potenticwtetric nnp7 
h. Hydrologic cross secticns? 

6. Did the cwner/operator obtain a regicnal np of 
the area and delineate the facility? 

If yes. does this ll'l'lp illustrate: 

a. Surficial geology features? · 
b. Stre11111'3, rivers, lakes, or wetlands near .the 

facility? 
c. Discharging or recharging wells near the facility? 

(Y/N) ...L 

{Y/N) ./ 
(Y/N)
(Y/N)
(Y/N) __/ 

(Y/N) 

(Y/N) / 
(Y/N) ....JL'" 
(Y/N) 

(Y/Nl _L 

(Y/N) ./ 

(Y/N) _L 
(Y/N) _ 





7. Did the cwner/opentor cbtain a regicr~al hydro
geo.'.ogic flftp? 

If Yl=•• does this hydrOgeologic llllP indicate• 

a. Major a,:.eas of recharge/discharge? 
b. Regiooal gramd-ter fiCo' directi<:n? 
c. Ebtenticm!tric contours lobidl are consistent 

with cbierved water le\'el elevations? 

If yes, does the site llllp 8b::lw1 

a. Regul.ated mit. of the facility (e.g., J.anc:!.flll 
areas, :lnp:1mdnenta) 7 

b. llz1y seeps. springs, streams, p;n!s, or wetl.an&s? 
c. I..ocatioo of nonit:oring wells, soil borings, or 

test pits? 
d. lkw llll"Y regulated unita does thf! facility have? 

If nore than croe regulated ...U.t then, 
o Ihes the waste ""nagement area ~s all 

regulated mits? 
Or 

o Is a ~ste lllii.Mgerent area delineated for each 
regulated ...U.t? 

C. QJanlcterizatioo of SUbsurface Geolcx;y of Site 

1. Soil boring/test pit program: 

a. ~re the soil borings/test pits perforrred under 
the supervision of a qualified professional? 

b. Did the cwner/operator provide dQ<:un!nt.ation 
for selecting the spacing for borings? 

c. ~re the l:orings drilled to the depth of the 
first oonfining unit belcw the uppernoat za1e 
of saturation or ten feet into beodrcdt? 

d. Indicate the lll!thod(s) of drilling• 
o Auger (hollcw or solid st:e.n) _L_ 
0 M..rl rotary 
o J!evene rot.ary 
o Ol.ble tool 
..;, Jetting 
o other (specify) 

e. Were contiruo.ls Sllllple ccrUlgll taken? 

ncA (\o-\-eJ 
I n f,' l-<' ':> 
(Y/N) 

(Y/N) 
(Y/N) 

(Y/N) 

(Y/N) _:£ 

(Y/N) L 
(Y/N)-

(Y/N) _yL" 
~s:),t .. ,:( c ~ -\ ttn d • .L S. 

(Y/N) / 

(Y/N) 

(Y/N) / 

(Y/N) 

(Y/N)~Y 

v---1-.f'..; ~ ,J 

(Y/N) ..Lf.. 
~~'St-u- t 





f. ffo.r were the s1111ples obt..11ine<1 
o Split spoon 
o Shelcy tube, or simiLar 
o Rode coring 
o Di td:l Sllllpling 
o Other (ellplain) 

9950.2 ., 

g. Were the CD"Jt.i.rucus lll!llple CX~ri.nga logged 1:¥ a 
qualified professional in geology? 

h. Ooes the field b:;dng log include the follori.ng 
infunration; 
o Hole 111111e/nunt>er? 
o D!lte started and finished? 
o Driller's name? 
o Hole location (i.e., !I8P and elevation)? 
o Drill rig type and bit/auger size? 
o Gross petrography (e.g., rock type) of 

eadl geologic unit? 
o Gross mineralOgy of ead:l 900logic unit? 
o Gru~s stmctural intetpretation of ead:l 

geologic unit Md structural features 
(e.g., fractures, gcuge nBterilll, lfOlution 
channels, blried strl!lli!B cr valleys, identifi
caticn of depositicnal rraterial)? 

o De~lapm>..nt of soil z.<X~es and vertical extent 
and descriptioo of soil type? 

o De!pth of water bearing unit(s) and vertical 
extent of each? 

o Depth and reason for terminaticn of borehole? 
o Depth and location of any contaminant enccuntered 

in toreix:>le? 
o Sanple location/nllltt>er? 
o Percent s~~~~ple recovery? 
o Narrl!.tiw descriptions of: 

--Geologic ob;ervations7 
- Drilling observations? 

i. W.re the follcwing analytical tests perforned 
on the core Gllllples: 
o Mineraloqr (e.g., mic:ro&c.q>ic tests and x-ray 

diffraction)? 
o Petrographic Nlalysis: 

- degree of crystallinity and c:ementatia1 of 
mtrix? 

- degree of sorting, size fraction (i.e., 
sieving). textural variations? 

(Y/N) ,./ 

(Y/N) ./ 
(Y/N) V. 
(Y/N) ~ 
(Y/N) .....C 
(Y/N) ill~~' 

(Y/N) o/ 
(Y/N) .-

(Y/N) _L 

(Y/N) ~ 

(Y/N) _£' oo.>! 5e.v 
(Y/N) ~"s-J 

(Y/N) /JA 
(Y/N) -;:j 
(Y/N) ..t:J.. 

(Y/N) _JL 
(Y/N) ~ 

1'\o+ f) oi" e_c\ 
\f) r;.,\-e') 

(Y/N) 

(Y/N) 

(Y/N) 
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- rodt type(s)? 
- soil typo>? 
- Ollppro>dml.te tulk geod!end.stey? 
- existence ;~f microetructure:"< that lli!IY effect 

or in:ti.cate fluid flew? 

o Falling head tests? 
o Static head tests? 
o settling ~~MSurenenta? 
o Centrifuge tests? 
0 Cl:>lunn drawings? 

o. Verification of subsurface geological &lta 

!"))f r1 ote J 
,·,..., f,"t-"' ':> 

(Y/N) 
(Y/N) 
(Y/N) 

(Y/N) 

(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/Nl 

1. Has the cwner/q>erator used indirect geq>hysioal llli!thods 
to s~wlerrent ~cal C'XlditiCXUI between bXchole 
l.ocatiCXUI? (Y/N) /'J 

2. IX> the nmt:.er of ~ and analytical data indicate.· 
that the confining layer displays a lew encu¢1 
pe.~:~reabi.lity to inpede the migratic:n of o::ntaminanta to 1 1 
any stratigraphically lcwer water-bearing unita? (Y/N) IJA 

3. Is the con£ining l!o.yer l!o.terally calt.iraxlus ac::rQ;s -
the entire site? (Y/N) ALtt 

4. Did the cwner/~tor consider the du~nica.l 
cmpatibility of the site""""{>eCific waste types and 
the geologic lrftterials of the confining l!o.yer? 

s. Did the geologic assessment address or ~de 
means for resolutic:n of any infornatic:n gaps of 
geologic data? 

6. Do the laboratory ~ta corrolorate the field 
data for petrography? 

7. Do the laboratory data corrob::>rate the field 
data for mineralogy and subsurface geocnemistry? 

E. Presentatic:n of 91!0logic data 

1. Did the CM>er/cperator present geologic cross 
secticns of the site? 

2. Do croes sectic:ns: 
a. identify the types and dlaracteristics of 

the geologic lrftterials present? 
b. define the cc:ntact zones between different 

geologic naterials? 
c. note the zones of hi9t pearel!bility or 

fracture? 
d. give detailed borehole inforne.tion including: 

o location of borellOle? 
o depth of temd.natioo? 
o location of screen (if applicable)? 
o depth of zone(s) of saturation? 
o l8ckfill procedUre? 

(Y/Nl /JA 

(Y/Nl ./ 

(Y/N) 1//t 

(Y/N) .f!_E 

no+ note<\ 
,· A .(;' 1 e '::. 
(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 





9950.2 

"' 
J. Did the awner/q.erator provide a tcpographic 1111.p 

whidl """'" CClUitruct"<j bJ a Hcermed survey<;>r? 
4 • Doell th<! t.cp:Jgr8phic IT.!'f> provide' 

a. CQrt.alrs at a !ll!lxim.lm interval of t>oo-feet? 
b. locations and illustrations of nan-trade 

feittures (e.g., paning lots, factory 
bJildin911, drldnage ditd\es, atot:m ckains, 
pipelines, etc.)? 

c. descriptions of nearby weter bodies? 
d. descriptions of off-site wells? 
e. site boundaries? 
f. indivi<ilal RCAA units?- OV\ ;::.;~ VY\0-.f> 
g. delineatiat of the ~te ~~~U~agenent area(a)? 
h. well am bori.nrJ locatia1G? ""' ? : k ,.,.,o-f' 

5. Did the awner/q.erator provide an aerial );iloto
graph depicting the site and a..1jacent off-site 
features? 

6. Does the photograph clearly sha..r surface <,oater 
bodies, adjacent nunicipalities, and residences 
aoo are these clearly labelled? 

F. Identification of Gn:und-water Flo.lp!lths 

1. Gra.md--water flew direction 

a. was the well casing height rreasured 1¥ a licensed 
S\lr"\le"fOr to the nearest 0.01 feet? 

b. Were the well wat.er level rreasuremmts taken 
within a 24 hwr period? 

c. Were the well water level rreasurerrents taken 
to the nearest 0.01 feet? 

d. Were the well water levels allo.led to stabilize 
after CU~Struction ani develc:pni"nt for a mi.n:inun 
of 24 hoors prior to ueasurenents? 

e. Was the water level infornatiat obtained fran 
(dledt awropriate cne): 
o multiple piezoneters placed in single borehole? 
o vertically nested pi=areters in closely spaced 

separate boreholes? 
o m::nitoring wells 

(Y/N) l\~'S:, 

(Y/N) Jsi 

(Y/N) 
(Y/N) :::C 
(Y/N) 
(Y/N) -::;..
('f'/N) ~ 
(Y/N) 
( I)fJ(Il ::::=:... 

(Y/N) tJ 

(Y/N) IJA 

(Y/N) / 

(Y/N) /" 

(Y/N) L 

(Y/N) _L 

7 
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£. Did ;:he QolllE:r. ,'cpar-aLor provide construction 
details tor the pi.eaa11e t:et s? .......<Ale.,. 

g. Ho< wer-e the static water- levels rreasured 
(check nethod(s). 

· o Electr-ic water 80.1ndeJ:" 
0 Wetted tape 
o Air- line 
o other- (e~~plai.n) 

h. was the -11 water level ~~easured l.n -us Wl.th 
equivalent screened int~l.s at an equivalent 
depth bel0o1 the nturated ~e? 

i. Has the cwner/opentor provided a site water table 
(potentiamtrlc) contoor 1111p? If yes, 

0 Do u.e !X*entianetrlc Cl:lntC1lrs "fP""I:" logiczl 
and accurate based <XI tq;ography and pr-esented 
data? (Consult water- level data) 

o Are grcund-water- flQ</'-lines indicated? 
o Are static water levels shewn? 
o Can hydraulic gradients be esti.mlt.ted? 

j. Did the cwner-/operator- develq> hydrologic 
CI:"OGS SecticrlS Of the Vertical flOoi ~t 
acrms the site using neasurerrent5 fran all wells? 

k. Do the r;wr-,er-/q:.er-ator-'s f10o1 nets include: 
o piaareter locaticns? 
o depth of screening? 
o width of screening? 
o neasure~mnts of water levels fnxn all ....,lls 

and piet.amters? 

2. Seasonal and t<51p0J:"al fluctuatiCXlS in gr-a.md.......,.ter- level 

a. Do fluctuatialS in static water levels ocmr-7 
o If yes, are the fluctuations caused 1:!f any of 

the follOoiing: 
-- Off-site well p>.nping 
- Tidal processes or- other intenrti.ttent natural 

variations (e.g., river stage, etc.) 
- On-site "":!11 punping 
-- Off-site, O!Hiite oonst.Ncti<Xl or- d1anging 

land use pattenlS 
- Deep well injection 
- Seasalal variations - d nr0-s h-\-
- ather (specify) ----------

(Y/N) / 

(Y/N) ./ 
(Y/N) L 
(yIN) ....Jt::::: 
(Y/N) :...1tC 

(Y/N) A) 

(Y/N) 
(Y/N) 
(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 
(Y/N) 

(Y/N) 
(Y/N) 
(¥/!1) 3irt-
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b. &s the owner/operator c1oo.Jrfented sc:urces and 
patterns that contrib.lte to or affect the ground
water patterns belcw t.he loll!.&te 1111.nagenent? 

c. Do W!l.ter lewl fluctuations alter the ganeral 
grc:und--ter gredients and flew directions? 

d. Besm on ...,ter li!VI!Il data, do any head differ
ent.ials occur that 1111.y indicate e. vel'4cal flew -
c:onp:lllellt in the saturated r.z:ne? 

e. Did the cwner/operator U!pl-nt ""ana for 
9"'u¢n9 long term effects on \oll!.ter IIDWrll!nt that 
nay result fran on-eit.e or off-site ~XX~&tructial 
or d\anges in lanl1-e patterns? 

3. Hydraulic a:ni.tctivity 

a. Hew ~oere 'hydraulic c:oWctivities of the a<blurface 
ITI!Iterials determined? 
o Singl-11 tests (slug testa)? 
o "'-tltiple--11 teats (punp te.~) 
o other (specify) 

b. If single-well tests were cxn:lleted, ""'-' it 4cne 
by: 
o Mding or reo:t~Wing a 'knom vg:lane of -tar, 

or 
o Pressurizing well easing 

c. If single ~oell tests -re conducted in a highly 
pemeable forrration, were pressure transducers 
and high~peed recording equiprent used to record 
the rapidly changing loll!lter levels? 

d. Since single ~oell tests cnly neasure hydraulic 
concLctivit:y in a l.imi.ted area, were encugh tests 
run to ensure a representative rreasure of con~ 
tivi t:y in each hydrogeologic Wlit? 

e. Is the owner/q>erator's slug test data (if 
applicable) ~istent with eldsting 9"0logic 
inform!ltion (e.g., bori.n; logs)? 

f. Were other hydraulic ~ctivity prcpert.ie~~ 
determined? 

g. If yes, provide any of the follo..ring data, if 
evailable1 
o Transmissivity 
o Storage coefficient 
o Leakege 
0 Pe~illty 
o Porosity 

0 Specific car~~ 

--

~ 

(Y/N) 

(Y/N) _t}_ 

(Y/N) tJ 

no-\- VI oreJ 
,· (1 ~- l"' '::. 

(Y/N) 
(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) -1-

o other (speci /- ------"'----------

~o-..r,"t._,~,._Q_ ~L eA'd '<~ ~~'YYI 
o. 0\ <\ 1m 0. 0&-'-\ +r /..{-+ 
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Identificatia1 of the uppeJ;'TIO!!t oquife~ 

a. Has the extent of the •Jf.pernost aaturate-:1 znne 
(aquifer) in the fac:illty area been defined? :tf yes, 
o Are soil boring/test pit 1099 included? 
o Are geologic croas-f!lections included? 

b. Is there evidenoo of confining (catpetent, 
unf!'llctured, o;JO.tinucus, and l0o1 perneability) 
layers beneath the aite? 
o If yes, hew -a continlity denalatnlted? 

-----------------------------·---
(Y/N) 

c. \flat is hydraulic a:nci.Jct.ivity of the cao.U.ning unit 
(if present)? IJA 01/Sec 
lkw -s it determined? 

d. toes p:~~:ential for othe-r-h ... y&-.-.... a-u..,.il.,..c_a:mn.uu._,....._ ........ ca"""'ti...-::al-:-e=mt 
(e.g., lateral ino:ntin.Jity between geologic units, 
facies changes, fracture zones, cross cutting 
structures, or ctla:nical corrOBial/alteratic:n of 
geologic units by leac:hage? ('I/N) 
If yes or no what is the ratic:nale? paSS/ hl-e... §:-", :±v ct3 

r iQ&C!'(u~ 

G. Office E:valuatic:n of the Facility's Gro.md....W:..ter fobnitoring System 

~toring Well Design and Constructic:n: 
'Ihese questions shC>.lld be an~red for each different well design 
present at the facility. 

1. Drilling i'Ethods 

a. \'hat drilling rrethcxl was used for the well? / 
o Hollow-stem auger ~ 

o Solid-stem auger 
o MW rotary 
o Air rotary 
o Reverse rotary 
o Cable tool 
0 Jetting 
o Air drill with casing hmmer 
o other (specify) 

b. W..re aqr Cl.'~ting fluids (including water) or additives useG 
d.lring drilling? (Y/N) rJ 
If yes; specify 

Type of drilling fluid----------------

Source of -ter used ------------------------

~------------------------------------
fulyrrers -----------------------Other ________________________ _ 





... 
"· 
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c. Was the o.~ttlng fluid, or addithP-, identified? 
d. w..s the drilling equipoont ·ste&n-<:leaned prior to 

drilling the well? 
Other retho<h --------------------------

e. W!IS COl'pressed ur used did_ng Cfr~lllng? 
o If yes, WllB the air filtered to renew oil? 

f. Did the owner/operator dl::lc:um!nt prc::IC«llre for 
est8bllshing the p::ltentiorretric surface? 
o If yes, hew was the loc5tion established? 

M ~ "'') ure\\ S 

g. Fbrm. tl.on sanples 
o Were fome.tion sarrples collected initially during 

(Y/N) hi! 
( Y/N) _J:::"' 

(Y/N) /JA. 
(Y/Nl "'fA 

(Y/N) / 

drilling? (Y/N) ,/ 
o Were ai¥ cores tllken contintous? (Y/Nl ..1::!.... 

If not, at ~t inte~l were s~~.~~ples taken? ~S"'-.\=c""""'o"'±....~... __ _ 

o Ho.< ""l!re the sanples obtained? 
- Split spxn / 
- S1elt!( tube 
-Core drill 
- Other (specify) 

o Identify if lll¥ f*lysic..l Oirld/ur dlemical tests were 
perfonred on the fornation sanples (specify) --------

2. l'bnitoring Well Construction Materials 

a. Identify construction naterials (t!( nUilt>er) IUld dia!!eters 
(ID/00) 

o Pr imny Casing 
o Seo:>rl<i!.ry or cutside casing 

(double construction) 
o S=een 

Material 

(hi C. 
t>te.e 1 

fVC. 
b. H0o<1 are the sections of casing and screen connected? 

o Pipei sections threaded 
o Ccuplings (friction) with adhesive or solvent 
o Ccuplin;j!!! (friction) with retainer scrEWS 

Diarreter 
(ID/OD) 

;J" 
<.j ±9 (p ., 

01 ,, 

/ 

o Other (specify) ----·-----------------





c. Were the materials steam-cleaned prior to 
installation? 
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(Y/N) v' 

If no, hew were the nav.rials cleaned?-------------

3. We 11 Intake Design and Well Dewlcplll!r1t 

a. 

b. 

c. 

1\t\s a well inbke ecreen inl;talled? (Y/N) 
o ~t is the length of the screen for the well? 

\O kvDT 
o Is the screen JmDJfactured? {Y/N) V 
Was a filter padt inl;talled? (Y/N) -..........-
o "hat kind of filter padt was ent>loyed? S>ctnJ I 5} @+"'-I -
o Is the filter padt COtpatible with fornatioo I /' 

materials? (Y/N) ~ 
o Hew W!S the filter pack installed? t-r.e.I'Y\: e 
o "hat are the <linensions of the filt-e-::r,-pa:::-:Lck±'?~l..!.tp~2:--:f£::--e--\-i.lb,--"=xe.--;;,-u.u- V\ 
o Has a turbidity rneasurenent of the well water ewr 

been nacle? 
o Have the filter pad< and screen been designed for 

the in situ materials? 
Well dewlcp;rent 

Was the well develcped? 
o '!-hat tedmique ~es used for ""'11 dewlcptent? 

- Surge block. 
- Bailer 
- Air surging 
- water punping 
- other (specify) 

(Y/N) 

(Y/N) ..JL' 

(Y/N) _L' 

4. Annular Space Seals 

a. 

b. 

What is the annular space in the saturated zone directly al:x:Ml 
the filter p 1d<: filled "f.ith? 

- Sodium bentonite (specify type and grit) 

k?o~'\M- K- c~ p:;.. 
- Cenent (speo.fy neat or CXJOcrete 
-Other (specify) --------

0 Was the seal installed i:!f? \A.N.l <101) 
- Drqying 1111.terial d<:Wl the hole and t.Mping U\1"\ 
- Drc:pping materi11.l cbm the inside of 

holla..l--9tem auqer 
- Tremie pipe rrethod 
- Other (specify) 

1-bs a different seal used in the unsaturated zone? 
If yes. 
o Was this seal Ill!. de with? 

-Sodium bentonite (specify type and grit) ----

(Y/N) -f 

- Cenent (specifY neat or o:ncrete) 
- Other (specify) (-)<JY+(""'-J./ \;.g .. ,\Obri:W \:? S I V<Yj u< 

\ ~ \~ \ '7uY~~ 
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o Was this seal installed l:!y? U\1\:..v\vV f'\ 
- Drq:oping I!Bteri<>l o:b.m the hole .and t!lllping 

c. 

d. 

e. 

- Drc:ppi..., ll!lteri<>l d(':W) the iru;ide of hollcw -,b-
st•l!\1 auger ~ 

-Other (sf""cify) ------------~11--
Is the upper portion of the borehole sealed with <> 
cr..ncrete c..p to pre~ infiltration from the surface? 
Is the well fitted with an &:ove-grcund protective 
device and ~e!' !1'1' d!J7 
Has the protective cover been installed with lodts to 
prevent tanpering 

(Y/N) .,/ 

(Y/N) L 

Evaluaticn of the Facility's Detection ~toring Program 

(Y/N) / 

-\'-o_._;_ l i ~ I'> ~ 
'f'o~- d oS-' •"

Y'\v~ t-G--< i n..J L Place~Tent of Da.lngradient Detection M:lnitoring Wells 

a. Are the grwnd-~.Bter rronitoring wells or clusters 
located i.rmediately adjacent to the waste rmn.agenent 
area? (Y/N) 

b. Hcw far apart are the detection m:nitoring wells? 

c. Does the cwner/operator provide " ratialale for the 
locaticn of eadl nati.toring well or cluster? (Y/N) 

d. Has the cwner/operator identified the well screen 
lengths of each monitoring well or clusters? (Y/N) 

e. Does the a.mer/operator provide an explanation for 
the well screen lengths of each m:nitoring well or 
cluster? (Y/N) 

f. D::> the actual locations of IIO'litoring wells or 
clllsters correspond to those identified ~ the 
owner/q>erator? (Y/N) 

2, Placemnt of Upgradient Monitoring Wells 

a. Has the o..ner/q>erator docunented the l0o:2tioo of 
eadl up;Jradient rronitoring well or cluster? (Y/N) 

b. roes the o.ner/q>erator provide an expla.nation fur 
the location(s) of the upgradient rronitoring wells? (Y/N) 

c. loha.t lengtil screen h<ls the cwner/q:oer<>tor enployed in 
the l:l!ldtgra.md IIOrli taring well ( s ) ? 

d. Does the cwner/q>erator provide an explanation for 
the screen length(s) chosen? (Y/N) 

e. lbes the actual location of eadl backgrcund ll'alitoring 
well or cluster =respond to that identified cy. the 
owner/operator? (Y/N) 





I. 

L Does the assessrent plan specify: 
a. The nunber, loce.tion. arxl depth of we 1.1.5 7 
b. The rationale for their placerrent arxl l.dentify the 

(Y/N) 

basis that will he used to select sub6equent ~ling 
locations arxl depths in later assessmmt ,Phases? (Y/N) 

2. Does the list of m:::nitoring paranetern i.nclJJde all 
hazard(l.ls ..aste constituents from the facility? (Y/N) 
a. Does the water quality panlllll!ter list include other 

inp:>rtant indicators not classified as hu.arda.Js 
~o~aste <X>nStituents? (Y/N) 

b. D:>es the CW>er/q:.erator provide doQllrentation for 
the listed wastes Whidl e.re not included? (Y/N) 

J, Q:les the ~r/cperator's assessnent plan specify the 
p["ccedl["es to be used to determine the rate of CUl-
stituent migration in the ground-..e.ter-7 (Y/N) 

4. Has the cwne["/operato[" specified a schedlle of inple-
rrentation in the asse&SIIe!lt plan? (Y/N) 

5. Haw the assessrent nonitoring objectives been clear-ly 
defined in the assessnent plan? (Y/N) 
a. Does the plan include analysis arxl/o[" re-evaluation 

to deter-mine if significant CUlt.ami.nation has oc=red 
in any of t!le detectioo nonitoring wells? (Y/N) 

b. D:>es the plan provide for a ccnp["ehensive program of 
irrvestiga ti<n to fully dlaracterize the rate 1Uld 
extent of contaminant mig["atioo f["om the facility? (Y/N) 

c. Does the plan call for determining the concentraticns 
of haza.rdws wastes and hazardws waste ccnstituents 
in the grwnd water? (Y/N) 

d. !bes the plan enploy a quarterly rronitoring progr-am? (Y/N) 
6. D:>es the asses&nE!nt plan identify the inwstigatory 

rrethods that will be used in the assessrrent phase? (Y/N) 
a. ls the role of ead"J. rrethod in the evaluation fully 

described? (Y/N) 
b. Does the plan provide sufficient descripti01S of the 

diJ:ect rrethods to be used? (Y/N) 
c. Does the plan provide sufficient descriptions of the 

indirect rrethods to be used? (Y/N) 
d. Will the rrethod CUltritute to the further dla:racteri-

zatioo of the contaminant 110venent? (Y/N) 
7. Are the investigatory tedm:iques util..i.zed in the assess-

rrent program based on di["ect rrethods? (Y/N) 
a. Does the assessrent appr-oadl ineorpon~te irxli["ect 

rmthods to· further supp:>rt direct rrethod!i7 (Y/N) 
b. Will the pli!lnned rretho3s called for in the assessrent 

app<oach ulti.ne.tely neet performmce standards for 
assessrent IIDilitoring? (Y/N) 





c. Are the procedures 'W!!ll defined? 
d. l);)e9 the approad!. provide for nnnitodng wells 

similar in design and eonstructioo u the detection 
noni t.orin; wells? 

e. D:>es the approac:f} enplcy- tald.ng S~Utples during drill
ing or oollecting oore Mtples for further analysis? 

8. Are the indirect netllods to be used based oo. reliable 
and accepted gecphysical ted\niquea? 
a. Are they capable of detecting allbeurfaoe manges 

resulting fran coottlllinant mign.t.icrl at the site? 
b. Is the tteasurenent at an &pprc:priate level of 

sensitivity to detect ~t.er quality changes 
at the site? 

d. Is the lll!thod apprq>riate i:msidering the natw:e 
of the sllbeurface llllted.als? 

e. Does the approad!. CU~S.i.der the Utni. tetioos of 
these nethods? 

f. Will the extent of contaminatioo and constituent 
coo.centratioo be based on direct nethods and sa.nd 
engineering jud91ent? (Using indirect a.thods to 
further substantiate the findings l 

9. ~ the assessrrent appruadl incorporate any llllthe
natical I!Odeling to predict c:.artami.nant novarent? 
a. Will site specific neasurertents be utillied to 

ac=tely portrll}'" the subaurface? 
b. Will the derived data be reliable? 
c. Have the assU!Tpl:.ions been identified? 
d. Have the physical and d!.emical prq:>erties of the 

site-<!peeific wastes and hazardws waste ccnstituents 
been identified? 

J. Conclusicns 

1. Subsurface geology 

a. Has suffictent date been oollected to adequately 
define petrography and petrogr"f'hic variation? 

b. Has the subaurface geoc::hemistry been adequately 
defined? 

c. W..s the boring/coring program a&quate to define 
subsurface geologic 1oariation? 

d. W..s the c:wner/operator's narrative description 
~lete and accurate in its interpretetion 
of the data? 

e. Does the geologic USI!$81Tent address or provide 
rreans to- resolve aqy inforne.tioo gaps? 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 
(Y/N) 
(Y/N) 

(Y/N) 

(Y/N) / 

(Y/N) ..L 
(Y/Nl v 

(Y/N) v 
(Y/N) ,/ 
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2. Gro,md--.ter fl~tlua 

a. Did the o.mer/operatc.r adequately establish the hori
zaJtal ani! ·•51;$ n' catp~ent.s of gr(Ul(!-ter flofl 

b. Were apprcpriate nethods us!!d to atahllsh gra.md
"'8ter flc:wpaths? 

c. Did the o.mer/operator provide accurate doc:unenta
tion? 

d. Are the p:>tentiaretric: surface ll'eil!luran!!nt.s ~lid? 
e. Did the c:w1er/cperat.or adequately CXI'ISider the 

seuonal and terrporal effects on the grOJ.nd--water? 
f. Were sufficient h~ullc: ccnduc:tivity teBts 

perfomed to docurent lateral and vertical ~rlation 
in hydraulic conduct! vi ty in l:he l!lltire 'hydrogeologic 
subsurface belcw the site? 

(Y/N) ~z,. 

(Y/N) V 

(Y/Nl V 
(Y/N) ,L 

(Y/N) L 

(Y/N) t/.A 
3, T.H>erll09t aquifer 

a. Did the o.mer/operatot" adequately define the uwer
II'CSt ·aquifer? 

(Y/N) _L 

4. P-t>nitoring Well Construction and Design 

5. 

a. 

b. 

c. 

d. 

Ib the design and =nstn>ction of the o.ner/cperat.or's 
grcund--.ter rronitoring wells permit depth discrete 
ground.......,ter sanples to be taken? 
Are the sarrples repre!lentative of grcund--.ter 
quality? 
Are the gramd""""ater rronitoring wells structurally 
stable? 

(Y/N) ___L 

(Y/N) V 

(Y/Nl V 
Does the grcund-lo'l'lter rronit.oring well'" design and 
construct.ioo pennit an accurate assesS~Tent of aquifer 
dlaracteristic:s? 

Detection 1-bni tori.ng 

(Y/N) / 

~"c.;J ;~ 0 i "' vas~ -Oo<;.v\€_ 

IY\~-tuvin.) a. D;;wngrlrlient Wells 
t'o t.ne location, and screen lengths of the grcund-water 
rrcn.itoring -us or c:1u11ters i.n the detect.i<r~ I!'Ot'litoring 
systsn allcw the ilmediate detectia. of a release of 
hazardws \o&Ste or cxnsti tuents fran the ha%4rdcus \o&Ste 
II!I.J'IIl9!!ll'l!nt area to the upperm::t~~t llqllifer? 

b. Upgrad.lent Wells 
n:, the iocati<r~ and sc:reen lengths of the up;radient 
(hllckgrCUld) grand.._ter rrcn.itoring -us ensure the 
capability of collecting grcund--ter s~~~~ples tepze
sentative of upjrad.ient (background) grCU'ld-ter 
qual! ty including any Milient heterogenl:lls chcrnit!ll. 

(Y/Nl 

rnaracteristics7 (Y/N) 
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LlOSI..l\C (Y1()Y\...\.. -\;JYI "':) 6. Assessnent M:lni<:ar.i.ng 

a. Has the cwner/operatar adGquately chan~cteriud site 
hydr~logy to determine contall1in!lnt nU.gration? 

b. Is the detection nanitori.ng eyston adequately designed 
and constructed to ilmedi.ately detect any o:ntaminant 
release? · 

c. Are the p:'t~Ce(llres usee! to IIBke a first determl.naticn 
of caltani.natial adequate? 

d. Is the assessnent plan adequate to detect, dlarae-
teri%e, and trad< contaminant migration? · 

e. Will the assessnent IIDilitorlng welle, given site 
!lydrogeolo9ic COI'lditions, define the extent and 
ooncentratim of cont:an'd.natia1 in the b:>rir.ontal and 
wrtiosl planes? 

f, Are the assessnent ncnitori.ng wells adEquately 
designed and constructed? 

g. 1\re the eanpling and analyeie procedures adequate 
to provide true lll!!aB\Oree of caltanri.natim? 

h. D:> the procedures used for evalllatim of asseeiiiTe'lt 
110nitoring data result in determinatioos of the rate 
of migration, extent of migration, and hazardws 
cc:nstituent m•positicn of the contaminant plume? 

i. Axe the data =llected at sufficient frequency and 
duratian to adequately determine· the rate of 
migration? 

j. Is ~e sdled!le of :inplerrentation adequate? 
k. Is the owner/qperator's assessment monitoring plan 

adequate? 
o If the o..ner/qperator had to inplenent his 

asses1a~ent =itoring plan, was it :inplerrented 
satisfactorily? 

II. Field Evaluation 

A. GrOJI'ld-water nonitaring syston: 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) 
(Y/N) 

(Y/N) 

(Y/N) 

Are the nunbers, depths, and locations of m:aitoring 
wells in agreerent with those rep:>rted in the facility's 

I'I'Onitoring plan? (See Section 3.2.3 ) (Y/N) / 

B. l>bni tari<>3 well construction: 
1. Identify construction 1111.terial 

a. Prinacy casing 

b. Seccndary or 
outside casing 

l't!.terial 

6\ee l 

" 
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2. Is the upper portioo. of the bore!.Oloe •-led with con
crete to prevent infiltrati01 fran the surface? 

3. Ie the-n fitted with an arove-gro.md proteo::tive 
device? 

4. Is the proteo::tive oo"""r fitted with l.odl.s to 
prevent tatpering? 

If a facility utilizes nore than a single 1o1ell design, 
anower the alXJve questioo.s for e&ch well design. 

III. Review of 8a!!ple Cl:>llectioo. Plocedures 

A. Heoasurment of ...,11 depths el.evatia,: 
1. Are aeasurenents of toth depth to stAnding Witter and 

depth to the t:x:>ttan of the well Jlllde? 

2. Are neasuremonts taken to the 0.01 feet? 

3. ltlat device is used? 
· .S!lloa;21 wL- 1-U·YN t 

4. Is there a reference p:d.nt established l::!f a licensed 
surveyor? 

5. Is the rreasuring equipment prcperly cleaned between 
...,11 locations to prevent cross contaminatioo? 

B. Detection of immiscible la}"'rs: 
1. Are proc:ed.tres used whidl will <letect light phase 

illlrd.scible la}"'rs? 

2. Are proce<l.lres used Ylhich will detect heavy phase 
immiscible la}"'rs? 

c. Sanpling of imrd.scible layers: 
1. Are the ilmd.scible layers sanpled separately pdor to 

...,11 evawatioo? 

2. D.:> the procedures used minimize mixing with ~o~ater 
soluble ph&ses? 

D. Well evao.Jation: 
l. Are lO<i yielding .~ells evawated to dcyness? 

- . 
2. Are high yielding wells evacuated so that at 

least three easing 11011lmes are reo10ved? 

(Y/N) -f

(Y/N) + 
(Y/N) f-

(Y/N) .::f
(Y/N) + 

.. (Y/N) + 
(Y /N) _;.,~ 

(Y/N) fJ A 

(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) -4 
(Y/N) 4 
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4. If aey problerm are <l!l'lco..ntered (e.g., equipnent 
1181£wction) are they noted in a field l.ogl::x;lck? 

E. Sanple withdrawal: 

1. fbr lot yielding wells, are sarples for "t>latiles, J;fi, 
and oxidation/reduction potential drawn first after 
the well recowrs? 

2. Are sarrples witblrawn with either flurocarlxln/resins or 
stainless steel (316, 304 or 2205) sanpling devices? 

3. Are sarrpling devices either @tOn valve be.iler"i) 
or positive gas displacerrent bladder pmps7 

4. If bailers are used, is flwrocarb:ln/resin coated wire, 
single strand stainless steel wire, or I!CflOfilMent used 
to raise and lo.oer the bailer? 

5. If bladder prnps are used, are they cperated in a 
continurus mwner to prevent aer,otioo of the sarrple? 

6. If bailers are used, are they lcwered slcwly to 
prevent degassing of the ..ater? 

7. If bailers are used, are the contents transfe1Ted 
to the sanple container in a way that mi.niJni..zes 
agitation and aeraticn? 

a. Is care taken to avoid placing clean sampling equip
rrent oo the gramd or other a:ntaminated surfaces prior 
to insertion into the well? 

9. If dedicated sanpling equipnent is not used, is equip
rrent disasserrbled and thorwghly cleaned beto.~een 
sa~ples? 

10. If samples are for inorganic analysis, does the clean
ing proce<bre include the follcwin3 sequential steps: 
a. Dilute acid rinse (HN03 or HCl)? 

11. If sanples are for organic analysis, does the cleaning 
procedure include the follcwing sequential steps: 
a. Noophosplll.te detergent ~h? 
b. Tap wster rinse? 

(Y/N) ~ 

Vlic''> tr-,.. 
(Y/N) + 
(Y/N) '?V (_ 

(Y/N) + 
(l( w () '1 l.:>YI I 

Curt 

(Y/N) fJ 

(Y/N) tJ A 

(Y/N) .:>(-

(Y/N) + 
?-Clot>'- D.A-" "'"( 

...,.,.<ll s 
(Y/N) T 

(Y/N) IJ (t 

~ w (.. ,..:.uvJ..o--

(Y/N) + 

(Y/N) ./ 
(Y/N) ./ 





F. 

' c. Di.stilled/deioni:~:Bd ,....,ter rinse? 
<" Acetal<! rinse? 
e. l?estic~ade he..ane rinse? 

12. Is lll!llpling equiprent thoro.lghly c1cy before use? 

13. Are eguiprrent blarits taken to ensure thdt &ai!Ple -\y",pc-;. _... 
cross-eonUmination has not ocwrred? :?~t->' ~ ~ 

14. lf volatile sanp1es are taken with a posithe gas 
<:lisplacem!!nt bladder putp, are p~.~~~>ing rates bela.~ 
100 ml/min? 

In-sitw or field analyses: 
1. Are the fullo.ling lAbile (chmli.cally ~.K~Stable) para

neters d-.termined in the field: 
a. pm 
b. T<51perature? 
c. Specific cxndlctivity? 
d. Red:lx p:>tential? 

) 
e. Chlorine? 
f. Dis sol~ O"Y'iJ"n? 
g. '1\trbidi ty? 
h. Other (specify)----------'-------

2. For in-situ determinations, are they rra.de after well 
evao.Jation and sanple rerTOval? 

3. If sar!ple is withdrawn fran the well. is pararreter 
rreasured from a split p:>rt.ion? 

{'l/N) _L 
(Y/N) ...J:d__ 
(Y/N) ...t:L 

(Y/N) + 
(Y/N) -f-

(Y/Nl !JA 

('l/N) ,/ 
(Y/N) / 
(Y/N) :/ 
(Y/N) .JJl:.. 
(Y/N) * ('l/N) 
(Y/N) 

{\<.!(~ >'1') 

(Y/N) ¥'J' "j 

('l/N) ,._j 

4. Is rronitoring eguiprent calibrated ac=rding to 
rra.nufacturers' specifications and consistent with ~ 
SW-8467 ~,\ A- Ccc.G.\o.,.o.:t;..\ \),\ vn~O.c\v<l:-'(' ('l/N) 3_ 

S. Is the date, procedure. and rra.intenance for equipnent 
calibration doalrrented in the field logtxx;k? 

IV. Review of Sanple Preservation and Handling Procedures 

A • Sarrpl e ooot.ainenJ: 
1. Are 951ples transferred fto:n the ~ling device 
· directly to their corrpatible containers? · 

2. Are s~le o:%1tainers for netals (inarganics) analyses 
p::>lyethylene with p::>lyprq>ylene caps? 

3. Are smple c:x:ntainers for organics analysis glass 
bottles with fluorocarl::alresin-lined caps? 

(Y/N) -f 

('l/N) + 
('l/N)-¥-

(Y/N) T 
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4. If glass bottles are used for metals sanples are 
,.he alf>8 fltwl'OO!lrtXlnresin-lined:? (Y/N) A) A 

s. Are the sanple cootainers for netal analyses cleaned ~':> (,~ 1 l 
us in; these sequential steps? i'h.Q _ cl.o'VIV·,( ..(:.,.w"'- \ "- . 
a. Norphmphate detergent wash? Y- (Y/N) 
b. 1 '1 nitric 'lCid rinse? (Y/N) 
c. Tap water rinse? (Y/N) 
d. 1,1 hydrodll.orlc acid rinse? (Y/N) 
e. Tap water rinse? (Y/N) 
f. Distilled/deionized water rinse? (Y/N) 

6. Are the s.tple o::nt.ainers for organic analyses eleMed 
using these sequential stepa:? 
a. Nonphmphate detergent/hot water wash? 
b. Tap ""'-ter .rinse? 
c. Diatilled/deiooiud water rinse? 
d. Acetone rinse? 
e. Pesticie!e-9rade helCalle rinse? 

7. Are trip blaflks used for ead:l sanple cootainer type 
to ~rify cleanliness? 

B. Sample preservation procedures: 
1. Are sanples for the foll.o.oi.ng analyses cooled to 4"C: 

a. 'KC? 
b. TO<? 
c. Chloride? 
d. Phenols? 
e. Sulfate? 
f. Nitn.te? 
g. Colifonn bacteria? 
h. Cyanide 7 
L Oil and grease? 
j. Hazard:us coostituents (§261, Appendix VIII)? 

2. l\re sa.rrples for the 
pH <2 with~· 
a. Iron? 
b. K=ganese:? 
c. ~trp? 
d.l ~~etalSb 
e. Dis!!Ol~a net.als? 
f. Fluoride? 
9· Endrin:? 
h • Lindane:? 
i. H!t.hoxydllar? 
j. 'Ibxaphene? 

following analyses field acidified to 

(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 

(Y/N) + 
(Y/N) / 
( Y /N) -:::::-
(Y/N) -.1Ld 
(Y/N) i.lfl 
(Y/N) It/if 
(Y/N) ....J.L' 
(Y/N) ~ 
(Y/~J 
(Y/N) ,Uti 
(Y/N) L./d 

(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 



L 



,. 

Jt, 2,4, D? 
1. 2,4,5, TP Silvex? 
m. Radium? 
n. Gross alpha? 
o. Gre&s beta? 

3. Are sarrples fo~: the follCio'ing analy;Jes field acidified 
to Pi <2 with H2S04: 
a. Phenols? 
b. Oil and grease? 

4. Is the s111ple fo~: TOC analyses field acidified to 
pH <2 with HCl? 

5. Is the aMPle fo~: TOC analysis pi"esened with 
1 ml of 1.1 M sodiwn sulfite? 

6. Is the M~Ple fot" c:::tanide analysis p~:ese~:ved with 
NaOH to pH >12? 

c. Special handling <Xr~SideratialS: 
1. Are o~:ganic: sanples handled witl'lcut filte~:ing? 

2. Are sanples fot" volatile o~:ganics transferred to 
the apPJ:cpriate vials to eliminate headspac:e over 
the sanple? 

3. Are sanples fo~: metal analysis split into boo:l 
p;:>nions? 

4, Is the smtple for dissolved IIE!tals filtered 
thrcu~ a 0.45 micron filte~:? 

5. Is the second portion not filtered and analyzed 
for total metals? 

6. Is one equipn;!nt blank prepar-ed eadl day of 
ground-wate~: sampling? 

V, Review of Olain-of-<::ustody Pro3ec:w:-es 

A. SNrple labels 
l. Are s51ple labels used? 

2. lb they provide the folloong infornaUon: 
a. Sanple" idenUfie<lUcn I:Uiber? 
b. Narre of mllector? 
c. Date and time of c:ollection? 
d. Pl.ac:e of mllec:ti.on? 
e. Pataneter(s) requested and presenratives used? 

(Y/N) AlA 
(Y/N) 
(Y/N) 
(Y/Nl 
(Y/N) 

(Y/N) ,lj4 
(Y/N) X 
(Y/N) + 
(Y/N) V 

(Y/N) v' 

(Y/N) IJft 

(Y/N) + 
.. ' . 

(Y/N) ~ 

(Y/N) M 

(Y/N) /!) 4 

(Y/Nl IJ/4 

(Y/N) + 

(Y/N) --f 

(Y/N) L 
(Y/N) 7 
(Y/N) _:L'" 
(Y/N) ~ 
(Y/N) -:::2' 





3. ~ they renuin legii>le ewn.·if -t? 

B. 5anple seals: 
1 • Are s.-..ple sedlS placed on those <X>ntainen to 

ensure the sanples are not altered? 

c. Field 1Q91Xld<.: 
1 . Is a field l.o;tx:dl: lll!l.intained? 
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2. O::>es it docurent the follo.ring: 

~ ll· Purpose of S~S~pling (e.g •• deteeti.on or \ 
assesSITI!nt) 7 ~-c 0'::0~ 

('<\ M.\-.-;; "-) h. Loa!tion of well(s)? (Y/N) --:;:--
c;:. 'l\::lt:.al dq.th of eadl well? (Y/N)? 
d. Static: -ter level depth and nea.surosrent 

tedmique? (Y/N) L 
e. Presence of :bmrl.sc::ible layers and 

ll)4 detect! on l1l!thod? (Y/N) 
f. Cbllection nethod for lmn!.sc::ible layen -

and sii!T1)le identific:ation nunters? (Y/N) IVA 
9· ~11 evaa.tlltion proctdlres? (Y/N) ~IV\/ 
h. 5anple witl'drawal proced.lre? (Y/N) ~ 
i. Date and tfn, of collectioo? (Y/N) / 
j. hell sanpling sEqUence? (Y/N) ::::c-
k. Types of smple containers and sm~ple 

identific::ation number(s)? (Y/N) / 
1. Preservative ( s ) used? (Y/N) _L 
m. Paraneters rEquested? (Y/N) / 
n. Field analysis data and ~mthod(s)? (Y/N) _L' 
o. Sanple distrib.Jtion and transporter? (Y/N) v 
p. Field observations? (Y/N) --::::; 

o Ulusual ~oell red'large rates? (Y/N) ~ 
o &,iuip-!l!nt llBlfunction(s)? (Y/N) _;L 
o Possible sanple contamination? (Y/N) / 
o Sarrpling rate? (Y/N). 7 

D. Olain-of-cost:ody reoord: 
1. Is a chain-of-o.~stody rea:>rd included with 

(Y/N) / each sanple? 
2. Does it dOOJ!Tl!!nt the follo.dng: -

a. Sanpl e rurt:>er? (Y/N) _L 
b. Signature of collectOr? (Y/N) L 
c. Date and tilre of collection? (Y/N) :z_ 
d. S!lnple type? (Y/N) _.L 
e. Statioo locaticr1? (Y/N) v 
f. Nunt>er of oootainers? (Y/N) ...£: 
g. Pararreters requested? (Y/N) :::;2" 
h. Signatures of persons involwd in the (Y/N) ~ 

ch~f-po58e$Sial? (Y/N) ;:::::;"' 
i. Inc;:lusive dates of possession? (Y/N) 7 





E. Sample analysis request sheet: 
1. toes a s~~~~ple aM.lysia request sheet aCCUif?tinY 

ead\ ample? 

2. toes the ra::{Uest sheet doCUM!nt the foHcwing: 
a. NMe af person receiving the -.ple? 
b. l':bte af sanple receipt? 
c. Laboratoty ample fl.lllber (if different than 

field l'll.llfber) 7 
d. 1\nalyses to be perforned? 

VI. Peview of Quality Assurance/Q.:ality OJnti:ol 

A. !a the validity and reliability of the laboratory 
and field gener.sted data ensured ~ a Woc progr11111? 

• 
B. D:>es the t.:A/OC ptogtam include: 

1. ll:>Cim'entation of any deviati<:XUI t:rc.n approved 
prooed.lres? 

2. Dxwent:aticn of analytical results for: 
a. Blanks? 
b. Standards? 
c. Duplicates? 
d. Spiked sanples? 
e. Detectable li.rni ts for each parameter 

being analyzed? 

c. Are appro~ statistical nethods used? 

o. Are OC sanples used to CX!rrect data? 

E- Are all chta critically examined to ensure it 
has been prcperly calculated and reported? 

(Y/N) 

(Y/N) 
(Y/N) 

(Y/N) 
(Y/N) 

(Y/N) l1kf 

(Y/N) / 

('l/N) ../ 
(Y/N) d 
(Y/N) ~ 
(Y/N) ~ 

(Y/N) ~ 

(Y/N) ~ 

(Y/N) _L 

(Y/N) / 

VII. Surficial Well Inspection and Field Cbservation 

A. Are the -..,lls olld~tely mrlntained? ~ ._.vel,\ r~Js UaJ<A( ~ 
B. Are the nonitoring wells protected and s~re? (Y/N) L 
c. lb the -..,11s have surveyed casing elevations? 

D. Are the grOJild.......ater B~~~tples turbid? 

E. Have all physical. chanlcteristics of the site been noted 
in the inspector's field notes (i.e., surface waters, 
tq:o.Jxaphy, surface features)? 

(Y/N) ./ 

(Y/N) ~ 

(Y/N) / 





,.._._.'!J.L 

2..4 

. -· 
F. Han a site. s"ketdl been prepared bi the !ield inspect:.or 

With a IIIOII.le, north arrcw, location(&) of b.dldings, 
l~tiOO(I!) of regulated units, location of inonitoring 
wells, and a rwgh depiction of the site drainage pe.ttern? 

A. Is the facility ~rrently ~tin; under the correct 
nrnitoring program according to the statistiea.l analyses 
perfomed bi the a•nent c::perat:or? 

B. t:bes the ground--ter m:nitoring system, as designed and 
q>erated, allo:w fOr detectiat or asaessnent of any possible 
gramd--ter cxntaminatiat O'"sed by the facility? 

c. D::>es the !Jl~~Pling ."UJd analysis pzc:x:eWres permit the 
0oa1er/cperator to detect and, loflere possible, assess the · 
nature and extent of a release of hazarda.ls constituents 
to. gr~d ~oe.ter fr0011 the ncnitored ha:.ard~s ~te 
rren.ag=rent fad.U t.y? 

( Y/N) ..::::: 

(Y/N) .,/ -
(Y/N) L 

(Y/N) ,/ 
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WELL CONSTRUCTION DIAGRAMS/LITHO LOGS 
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NOV-19-2~02 11:32 AM W~t~r5Ed~~ P.02 

Boring /Well Construction Log 
'- WeD Construction Permit Number NA. Aquaterr~;~, Inc. 

~M~W~~~------------------------------~'~ 
~c~~~~~~S~~~~viD~a~,3~~~C~~rM~k ____________________ con~~r 
.::5:::30::2:.::10:::0:_ ______ , __________________ Regilltlwion No. 

,:S::u::::••::n:.:Kite=~-----------------------Drillor 

Monttorlng Well 

Geologic: Exp. 

Merk & Kevin 

I.D.Numbor 

Project Namo 
ProjootNo. 

Go<llosial 
S!lnDm .;-0:;:4:.:11.!8!!19~5 ______ Complete Date Eq•ipmont Mobile B·S7, HoUow Stem Augerw 

Drillins Molhod Hollow stem Augers 4 112, B 114 10/0D 
COmmonlll Juet Wnt or Trench C 

GW + 32' In boring below ground surface 

2.5'aHok up 

FIDIPID 

Well Omatrudloa Doptb Blow Count (pplll) 

lnrormadon J'rom·To 6" 6" 6" , .. SoU I Roell Pe&eriplkm I Comment. llil Depth (l't) 

B=holo Dia, 8.25" Q.2.0 Red·brown alltY mleaeeou• clay, molllt 
RlmTvao 2"PVC 2.0·10 ''Residual! 
Oiametor Schad 40 4-5.5 4 e 7 Rod-brown lllw ftna eand. moilll 
S.rccn Typo Schad 40 
Diameter TPVC 9·10.5 3 4 5 Ten micaceous Ill~ sand (nproflt&l molllt 
R.ioer intervnl 2.8-+2.5' 

s .... n intcrvnl 3!1·26 Biotite lavering, quartz vien 
Slot Sizo .010 
Graul Tvoe NeB! Grout 14-15.5 3 4 S' Red-brown clay slltv f. nnd -
lnlcmll 0·22 mlcqceous layering (saprol~e) 

Benlonito r- ChiDS 
lntervnl 24-22 19-20.5 4 4 6 Red-brown alltv •and 
Fillet Pllek 38-24' Quar1z layer (aaprollle) mohlt 

Interval 1a Sand miOIOIOUI 
Tot.alDooth 3Bbga 

R..P .Elevation 24·25.5 4 5 6 Tan.whlte llltv eand 
D.trum Quart>: laver (saprolite) micaceous -· Water Levellnfonnotlon --

n. .. w. L llolow a r. 29-30.S 3 4 5 Somo .. •bavo 
4/18195 35.5 TOC 

36' 1-- R.ook·Ausor Rofusol • Boring Tonninalod -
I!..P, • li.ol'oreooe Point W .L. • Wator Lcvol TBM • Temporii!Y Benohmark MSL a M=l So& Lc~cl 





p. l l 

·.,. 1,.' North Carolina· Department of En~~lronment. Health. end Natural Reoouroos 
Division of Environmental Management· Groundwatar Section 

P.O. Box 29535- Aalelgh, N.C. 27626-0635 QUAD. NO. ---- "l'ti!AC I"~ 
Phone (919) 733-3221 l..ot. -"""~~· 

WELL CONSTRUCTION RECORD 
Minor Basin-------·--...:....:...,-~ 
Baoln uo••----------,--~""""..l!!l 

'Df'IILLING CONTRACTOR: Geologic ~1-PE.~tionr Inc. L!H::::o~ad~er~!:=======~~:!!!:.....:..~:;:.~ 
STATE WELL CONSTRUCTION 

DRILLER REGISTRATION NUMBER: 1175 PERMIT NUMBER: 

1. WELL LOCATION: (Show sketch or the loeatlon below) 
Nearest Town: Statesville County: Iredell 

·---- --.. --.~-----· ·--
(Sirecl er RQulo No.} 

Statesville NC 28677 
Cily or Towtl Sto10 Zip Codo 

3. DATE DRILLEO ..• i:.l9~~. .... USE OF WELL , ~l]i,t~~---- .. 
4. TOTAL DEPTH 36.0 ft 
5. CUTTINGS COLLECTED YES 0 NO[!] 
6. DOES WELL REPLACE EXISTING WELL? YES [] NO(!] 
7. STATIC WATER LEVEL Below-Top of Casing: FT. 

(U .. • +" II llbovo r;p~jCMfr,g) 
8. TOP OF CASING IS--~ FT. Above Land Surface' 

0 "' 1
" 0' ___ ,_!_'!f...---~.!--·-·· 

10~9-' .. ·~-~£.: .... _ 

-m""""""~~~....,.......~---·--•~ ,.,.,. 

• CUing Termln•~ad •liar b11law land •ur1ece lalllogal unl•n~;~ varl11nca l•lnuod ~--·w-·· ··~~~~· · '·~·-·-- --···-~~ 

In oeeordonoo wllh 15A NCAC ZC ,0118 ----- .... - .. 
9. YIELD (gpm)•_,_WL__ METHOD OF TEST ..... ·---~-A ___ ···----···------------
10. WATER ZONES (depth); __!i!{i_ __________ _ 

------·- ---~------·--·-----

.. QRil,.~lli.IUQll.. 
Fo11118th:m Oo9afiplion 

-------
------·------------
--·-·- .. --------
-·----·------

-. CHLORINATION: Type . NA -----·-Amount _JIA...._____ 11 addition~! opoco i• nooded uae b&ck of fgrm 
12. CASING: 

Depth Dlome1er 
From .-'l..!L_ .. To ...2.6...0.. Ft . .2_inch.. 
From--- To-----., .. Ft.---·
From ---TO-- Ft.---

13. GROUT: 

Watl Thicknest 
Ot Woighi/Ft Miilorlal 

Scll • .4lL . ....Ell.C.---

Depth Material Method 
From o.o To 22.0 Ft. Portland Bentonite Slurcy 
From __ To ~--Ft. ----

14. SCREEN: 
Depth Diameter Slot Size , Material 

From ___A§_,_O,.o ..3§...Q. Ft __L ln .• Q!Q__ ln . .o;.PVC...,._ __ _ 

From_ To_ Ft._ ln. __ ln.----
From_ To ___ Ft. __ in. ____ in. 

15. SAND/GRAVEL PACK: 

Deplh Size Material 
From 24.0 To _36.Q__ Ft. 2Q-4_Q__ Fine Silica sand 
From To.. Ft. ---

16. REMAAKS:_II\l'i-:-5 Bentonite 5_!& from 22.0 to 

_b.Q.QATION SKETCH 
(Show direction and dlslancv from at loaottwo Stoia 

Roods, or olher n>op reteranoo pointe) 

Th. r.J 
cr'" k 11"'" I 

I DO I-IIOREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 1 SA NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WEI.\. OWNER. 

~ · •· · · • • ,.., · •· ·- .1 r-~ •• ~---~-"'•"1 ,~ ............... ,t~o~.,.,, 'llllnf'l ,....,nv ,,.. \URII nwn•u 





NOV-1~-2002 11:32 AM Wa~e~sEd9~ 336 854 9199 P.03 

Boring /Well Construction Log 
'-' WeD Conatructlon Permit Nu111ber NA Aquaterra, Inc. 

1. D.Numbor MW.fl Purpa30 Monitoring Well -ProjcotNamo C!!): of State11vllle, 3rd Creek Contraotor Geologie Explora~on 
Projoot No. 5302100 Regiltrarion No. 
Ooologiot Suaan Kite Drillor Mark, Kevin 
Shirt Dote 04/18195 Complcto Date 04/18195 Equipment Mabne B-57, Truck Mount 

Drillln1 Mothod 1-toDoW.Stem Augers 
Comments Well located near treeline, +/- aouth of trench 9/10 

4 1!.210, 8 1/4 OD HSA 

JIIDIPID 

Well Coo.truttlon Depth Blow Count (ppm) 
fn(OI'IIIIIIaa Prom- To , .. &" 6" 6" Soil/ Rock Doocripllon I Commell" I oo n.pth (II.) 

Boroholo Dla. 8.25" 0.0-4.5 - Red brawn lilly clay mlcaceouo 
ll.iaor 'hloc PVC Sched40 4.0-5.5 2 2 3 Tan & black sOli! fine sand 
Diamolor 2" lrretidual) 
s..c .. rvao 2' PVC --Diamelcr Sched 40 9.0-10,5 3 4 .i... Red brown hlahlv mleac~ous -
Ri~er intorvnl 30- T silty fine ~and (residual) -- - -Sorconinterval 30-40 
Slot Size .010 14.0-15.5 4 4 5 Tant Bl.,ck hiahlv micaceous 
Orout TV!le Neat Grout allty fine sand (reaidual) 
lntorval 28-0 

Bentonite T\11!0 Chlpe 19-20,5 4 5 5 T$n 8o black $II micaceoua --
ln!efvol 28-26 F. Sandy slli!reslduall moist 

Fi11orP""k sand MnOxld& creaent 

Interval 40-28 
Tala! De~th 40 24-25.5 3 4 5 Tan & black hle~h!V-micaceous --
U.SI~i~;~~~ Silty f. nnd (relliduall mo~ 
Datum 

Woter Lenllntoi'JIIallon 29-30.5 3 4 s Somcaaabov• 
Dol< W. L. BokMR. P. strongly folioted 

Boring rerminated @ 40.0 

R.P. • ~foronoe Point W.L. -Water Level TBM- Tempo!Dry Bonohmark MSL m Mean Sea Level 

............................ "' 



... ·····-··-······ ------



I 
I NOV-19-2002 11 : 3<S AM P.04 

Boring /Well Construction Log 
'- WeU Co1111tru~:tion l'ernlit Number 

I.D.Numbor 
Projoot Namo 
l'!<>joot No. 

0.01"3181 
StartDato 

..:;M::;W:.:....:-7=-=------=------------PuiJI""' Oowngradlent Mon~oring Well 

..:C~!Iy:z...:::of!...:S::!tl~te::::e~VI:!!!.II!:.e.!.WWT=.!..p'-.----------- Connao10r ..:G::::eo~. E::.:•:.t:pl:::.· ---------

..:5~3~02~1~0~0 ________________ Rogiotrotian No. _:1_:_10:::5~---------

..:T:.:o~m::,.:..:H;ay~n::;e~e----------------- Driller M:,:a~r:,:_k __________ _ 

..:0::::411=919=5 ____ Campier.. Da10 Equipment Mobile El-57 HSA 

Drilling Mothod Hollow Stem Auger 
Commcnw wen located behind Tnmch H. Elore to 43' ancl sat well. 

-
JI'II) I PID 

WeD C'<mslruclloll Depth Blow Count (pprn) 

Inronnallon From-To 6" 6" 6" 6" SoU I Rook Descrlprlon I Comments @ Deptb (fl.) 

llorehole Dia. 61/4" OD 0-311 
G111Ba Topaoll 

RiBel Type PVC Sched40 3"-4.51 
Reel, brown 1 1'1'11CIIOIOUI. llndlv •llf 

Diameter 2" 4.5-S' 3 3 5 Flod, b<own, ml.,.....uo, oondy olll (dry) 

S'"""" Tvno PVC Sched 40 
IDWnctor 2" 9.5-11' 4 4 4 oranoo, brown, ton mlooooouo ulllr uond (dry) 

Riocr inttrval 33-0 -
s.....,n inttrval 43-33' 

SlotSizo 0.010" 14.5-16' 4 4 7 Ton, while, mlooooouo, ollghUr oliN oond, (drvl 

Grout Tvno TvDel Portland 
lno:rvol 28'"' 0' 
BcntoniO: Tvnc 318" Pellets , 9.5-21' 3 4 7 &town, y.oiiCW~, lan hlgnly mlcaceoue 

lnlerval 31 to 28' ollghllr ••ndr o;n, (moloQ 

FiltorPaek l=lne Quartz Sand lf1 -
lntorvol 43-31' 24.5-26' 4 4 4 Oronao, brown, 18n htghiV mloa .. ouo, ollohUv ........ 

Tobol Oeoth 43' olll. lmcloO 

ll..P.Eievll!ion 
Da1um 29.5-31' 4 4 6 Corle"""""· • ...,.., whllo hlahlr mloaooo••· 

Water Lev•llllfonnalloll lllishl'Y ~)' &lt. (1Dt1~) 

111 .. w.t. !I.IIJ...,a.r. 

34.S-36' 4 5 ~ 0riftae'1 ~ Ulf\ wh!llll hilh!Y, mictCCG"-~ 

..ny Jil~. (we:~) around Wll'« a 3,5'. 

R.P. ~ R.cfonmcc Point W.L. • Wa1J:r Level TBM •Temporary Benchmark MSL -Mean Sea Level 





Norln C•rollna • Oepnrlm&nl of Environment, Health, •nd Notural Resourcaa 
Division of Environmental Management - Groundwater Soction 

P.O. Box 29~3~ · Fl•lolgh, N.C. 27525-0535 
Phone (919) 733·3221 

$36 854 91'99 p. 13 

QUAD. NO. ---,-- ';I';'"""'NI?.• "'! 
Wit---- LDng. 

WELL CONSTRUCTION RECORD 
Miner Booln ---------...,..:.,;.:..:;;..;.~ 

1. WELL LOCATION: (Show sketch of the location below) 

Neareet Town: -··---SUI.tlilillli..ll..e, ------- County: 

-- -- ·-· -· ~l'l!fE..fU.~-!!~a -------
(Road, Communlly, or Subdlviiron and L.Ot'Na.J .Q!i:F:'JI::L 

2. OWNER ~~ille Water_& Waste Tre~:~tment From To 
s.o• ADDRESS P.O~_llll • __ _9.0' _____ , __ _ 

(Siroo<or Aoulo No.) _;;, 01 _J..Q. • .Q~ .. 
~s~ta~t~e~sv~i~l~l~e---~~N=C~~2=8~6~77~~~~--

0IIy or Town S141to Zip Codo ............. .lO...O'--_ _lS.O..'_ --

3. DATE DniLI.ED . 4-c:Z0-95 USE OF WELL monitor 15.0' 43.0' 
4. TOTAL DEPTH _!lol..Q...tt...._ 
5. CUTIINOS COLLECTED YES [J NOllt] 
G. DOES WELL REPLACE EXISTING WELL? YES [J NO [!I 
7. STATIC WATER LEVEL Below-Top of Casing: __ · __ FT. 

fUM '•" If Above Top ol C•olng) 
B. TOP OF CASING IS ~~.9..___ __ I=T. Above Land Surface• 
• C11lng T•rmlnel•d •tlor bctlow l•nd 11Urf11ca llllllagal unla111111 varlanDG IBinu•d ..... "' ···-,.···-----~~· --

In •aaard•na~~ wllh 115A NCAC 20 .0118 ----~·w······~· .. ··-.. ·r··-~~··~--
9. YIELD (gpm): NA METHOD OF TEST NA -----------"--

10. WATER ZONES (depth):_ NA "---·-·-------·.,--·-------·-

_jl_lliLLIN!) LOG 
Fo'"tRIIon Oeocrlptlon 

tan orange elay 

·------------

--·--·------
'-- CHLORINATION: Type ____ .JN"-'<AtL... __ Amount _J.IIJla__ If additional spacols needed us• back of form 

12. CASING: ----===-~----"'""=----==-
Wall Thicknasa 

From Q,Q 
Depth Diamclor or WoighVH Motorial 

__ To 33.0 _ Ft._ 2 ineh _§~!)_.40_Py~-···-

From---- TO--- Ft.---
From To Ft._, __ _ 

13. GROUT: 

From . o.o 
Depth Material MethQl:l 
To ~.!.2.. Ft. ~tland Bentonite slurry 

From __ To Ft. ____ _ 

14. SCREEN: 
Depth Diameter Slot Size , Material 

From ...n.& To~~.~ Ft1 __ 1~. ..:.919_ in . ..:P....:v..:c __ _ 

From ___ To ___ Ft.--- ln. ·- in. ----
From ~To ____ l"t._ ___ ln. in. --·--

15. SAND/GRAVEL PACK: 
Depth Size Material 

From 3l .0 To 43.0 Ft.~- .fine J!ilica Sand 
From ___ To ___ Ft. __ _ ------

.J.QgAT!Qf:;I..,M§:.I.Q.!:L 
(Show (iiroclion and distance from alleast IWO State 

Roads, or othor mop roloronce poln18) 

u~ · rt) 
---------~-----,·----

w--·~'·• ,,. t ,,. r 1'11\~ .... , .... i~ 
16. REMARKS: MW•7 Bentonite eeal frollJ ... .i.2<:!9c..!.!O~_t!.'o>i. ... __ 3J,.0_f9(!t ---~-·--· 

I DO 1-iEFlE:BY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A COI"Y OF THIS RECORD HAS BEEN I"ROVIDED TO TI-lE WELL OWNEA. 





NOV-19-2002 11:33 AM Wn~~rsEd~~ :SS:$6 8:54 9199 P.0S 

Boring /Well Construction Log 
'-- Well Coo•tnu~tion Permit Nwnb~r Aquaterra, Inc. 

L D. Nwnhor 
PtojoorNamo 
Ptojoc:~ No. 
Qcologist 

StlrtDatc 

~M~W~~~~~~~~----------------------~P"~~ 
~C~~~o!~S~~~~s=v~illa~~~~P~----------------------Coo~r 

Upgredient Monlta~ng WeU 

Geo. Expl. 
0:::5:"3,..02<.:1.:0.:;0 _________________________ ~ ll.oslatnrtion No. 

-:T::'o7;m:;H.;:B~Y::_n'"'~------::---:------:-==----Drillor 
..:0:..:4/:..:1-=819=5 ____ Complete Date 04/1 BISS Equipment 

1105 
Mike McConahay 

Mobile 8~1 HSA 

Driltinm Metllod HSA 
Common to Bonng terminated @50', 

Jl'ID I PID 

WeD CDDIII'IICIIoll Depth Blow Count (ppm) 
lnl'onnatloP Prorn-To 6" 6" 6" 6" Soli/ Rook Deoorlplion I Conune!lb I ® Depth (ll.J 

BOfOholo Dia, B 112 O.D 0-4.5 0-3" 13r!IQ8/tapsoil 
RiiiCl' T)IIO PVC Schad 40 3"-4.5'- R~d brown llllgh~y mlceceoue 
Diomclor 2" sandy ai~ wltraca clay. 

Soreen Tvoe PVC Sched40 4.5-6' 5 5 7 Orange tan brown slightly mlceceous 

Diameter 2' •andV lilt (damp) 
Rioor into!'lal 40-0 

So""n Interval 50-40' 9.5-11' B 5 5 Yellow, brown, tan, sllghtY mlceceou• 
Slot Size 0.010 11~ aand .. (damp) .•. 
Orout l'ype Typa I Portland 

Interval 36'-0' 14.5-16' 5 6 7 !!J!ow, tan, brown mieaceoua fine 
BentonltoT~o 318" Pellets -I- al~ aand, <Damp) 
lmx>rvol 38-36' 

FiltcrPaok Fine ~1 Quartz &and 19.5-21' s s 12 Ton, brown, yallow, llllt)l fine aand. 
lnlei'IOI 50.38' damp). Highly weathered rock, 
Total Depth 50' -
ll..P .Elevation 24.5-26' g 13 17 ;:;,;~brown, yellow llllty oour11e groin sand 
Datum w/ouartz pleceslnleriiDe"ed. (damp) 

Wat.r Le.ollnforrnallon ~lishly woathorod rook. 

Dolo W.I.IIolow a. P. 29.5-31' 10 12 IS Brown, tan, yellow, mil3lWBOUB, ailty ooarso 

grain sand. Highly woathorod rook. (damp) 

-- - -
R.P. - Rof"""""' Potnt W .L. -Water Level TBM- Tcrnpollll)' Bonohmark MSL B M01111 Seal.cvol 





'--

P.e.s 

Boring /Well Construction Log 
Well Conatrdcdon Permit Number Aquute""• Inc. 

!.D. Number 
l'rqj<¢ Nomo 
l>rojeel No. 

Gooloslot 
Stort Date 

~MW~~~~--=-~~~----------------------~'~~ Upgradient Monitoring Well 
~c='W=o~f~~~~=·~~'='o~~~~P _____________________ cm~~r 
~5:=-30=-:2=;1:;:-0.:.0 ______________________________ Rcgiotration No. 

-:T..:o,C.m".'H"':I::.Y:.::nc:e::_D --------------,-,--:----Drill« 
-=OJi-=1'-'1-=8/9=5 _____ Complob! Date 04118/95 Equipment 

Geo. Expl. 

1105 

Mike McCon1hoy 
Mobile S.e 1 HSA 

Drllllna Method HSA 
Comment1 33' very hard mlltertal 

IIIDIPID 

WeU Coll!lruotton Depth Blow Count (ppm) 
IDCcmmatlon From-To 6" 6" 6" 6" Sod I Rock n. .. rlpdon I Commobh I @ Deplb (ft.) 

lilctoholc Dia. 345-36' 12 19 25 Brown, tan, bh;u:t, valknNI'Ughlov mlcac::GOIJI, 

ru .. , TYl>O ollo~tlv olll; .. M. WoothOro<l ""'' (domp) 
. 

Diameter 
Soroen Typo 
Diameter 3S.S-41' 7 9 12 30.S-40.0 • erown,ton, blook hiOhiY ml_ .. oln -
Ri~trin!trial .. nd. WooU,orod ""''· ~0.0' • yollaw ton ohghlly 
So"'"" interval "''"""""""· ollunttv ollltv Qno und. Vor~ moiOI 
SlotS~ OroundMier O~D.II' 

Orout Type 

Interval 
~-~~ 

Bon~nilo Typo Tormlnolo S.Spo .. mpllog ol t~lo 1>0lnt ~•• to 2 --
interval locellon of ground walor, howovor aclvana. bQrln;la 

FiltcrPaok 50" roc- monitoring wen eomplel~n. -
Interval 
Total Depth 
R.P .lllovation 
Dltum 

Water LO'WIInl'annollon 

D.olo W. L !kldw!IC, f', -
-

R.P. ~ Referen~ Poim W.L. • Wawr Lovel IBM· Temporary Benohmark MSL ·Mean Sea Levol 

••• -····--~--- ................... II' ... ___ ,. 

. ------·• ~-,...1 ~.~ ... ,, '"' ••-!I _ ... ,.,A~ 





APPENDIXC 
SUMMARY OF WELL CONSTRUCTION DETAILS 

CITY OF STATESVILLE, NC THIRD CREEK MONOFILL 
SESD Project No. 03-0129 





1-

TABLE l 
MONITORING WELL CONSTRUCTION DETAILS 

CITY OF STATESVILLE, NC THIRD CREEK MONOFILL 

Well Number Total Well Top ofCsg 
Deptb {rei ati ve to 

(in ft b,gs) msl) 

MW-1* 70 860.08 

MW-2 40 847.94 

MW-3 34 823.85 

MW-4 30 814.68 

MW-5 36 847.16 

MW-6 40 850.21 

MW-7 43 847.70 

MW-8 50 861.44 

MW-9 43.5 846.48 

* = this well was abandoned 11100 
b gs = bel ow ground surface 
csg =casing 
msl = mean sea level 

Screen Diameter/ Bentonite 
Interval Csg/Screen Interval 

(in ft b,gs) Material (in ft bgs) 

58-68 2 inch PVC 56-57 

28-38 2 inch PVC 26-27 

22-32 2 inch PVC 20-21 

18-28 2 inch PVC 16-17 

26-36 2 inch PVC 22-24 

30-40 2 inch PVC 26-28 

33-43 2 inch PVC 28-31 

40-50 2 inch PVC 36-38 

28.5-43.5 2 inch PVC 21-26 

Fi Iter Sand/ Date Dri 11 ed 
Gravel Pack 

(in ft bgs) 

57-70 6/87 

27-40 6/87 

21-34 6/87 

17-30 6/87 

24-36 4195 

28-40 4/95 

31-43 4195 

38-50 4195 

26-43.5 8/98 





APPENDIXD 
RECENT POTENTIOMETRIC MAPS 

CITY OF STATESVILLE, NC THIRD CREEK MONOFILL 
SESD Project No. 03-0129 
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