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North Carolina
Department of Environment and Natural Resources Av‘x.w
> _irl\

Division of Waste Management

- — — \¥ 3
Michael F. Easley, Governor NCDENR

William G. Ross Jr., Secretary
Dexter R. Matthews, Director November 15, 2002

Ms. Sharon Matthews
EPA Region 4

930 College Station Road
Athens, GA 30605

Re: Transmuttal of Monitoring Well Information
City of Statesville--Third Creek Monofill
Statesville, NC
EPA ID # NCR 000 001 602

Dear Ms. Matthews:

Enclosed are copies of completion records and/or construction logs for monitoring wells and a deep
s0il boring located at the City of Statesville’s Third Creek Monofill. As I mentioned in my earlier e-mail, |
don’t have similar information for monitoring well MW-9. 1 hope the data I am sending will be sufficient
10 meet your requirements.

Since we don’t have extra copies of the enciosed documents, T am sending Xerox copies. There is
no need to return these to the NC Hazardous Waste Section. If you have questions or require additional -
information, please fee} free to call me at (919) 733-2178 extension 236 I can also be contacted through
my e-mail address (Larry Stanley@nemail net).

Sincerely,

K H.
Lam am_,éag/

Hydrogeologist
NC Hazardous Waste Section

e Narnndar Kumar, EPA Region 4
Larry Fox
Larry Stanley

e Linda Cutpgpper £ -@QAJ L«C/
Bob Glaser/ (7
Larry Stanley #&%7 -

Enclosures

s mathews3rd CRK mw

1646 Mail Service Center, Raleigh, North Carolina 27699-1646
Phone: 919-733-4996 \ FAX: 919-715-3605 \ Internet: www enr.state.nc.us

AN EQUAL OFPORTUNITY V AFFIRMATIVE ACTION EMPLOYER - 50% RECYCLED / 10% PQST CONSUMER PAPER
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U. S. ENVIRONMENTAL PROTECTION AGENCY SRR
REGION 4, SCIENCE and ECOSYSTEM SUPPORT DIVISION E
ATHENS, GEORGIA 30605-2700

45ES5D-EIR JANUARY 6,2003

MEMORANDUM

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

FROM: 5. . Matthews, P.G. = 3
Enforcement Section ! } L } e

TO: Kris Lippert
North 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 1s the CME report for the subject facility. A copy of this report has been
requested by:

Jeff Carty

Third Creek WWTP Supervisor
Cily of Statesville

PO Box 1111

Statesville, NC  28677-1111

Thomas Haynes

Waters Edge Environmental, LLC
302 Pomona Dnve, Suiiec L
Greensboro, NC 27407

If you have any questions about this document, please contact me at (706) 355-8608 or al
cmall megthews. sharon@epa. goy.







COMPREHENSIVE GROUND WATER MONITORING EVALUATION
CITY OF STATESVILLE, NC THIRD CREEK MONOFILI.
SESD Project No. 03-0129

INTRODUCTION

On Dccember 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 Norih Carolina Department 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 ¢valuate quality assurance and
quality control (QA/QC) of the ground water sample collection/handling procedures. The CME
also determines 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, LI.C, Greensboro, NC conducted the ground
waler sampling. '

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 saumple handling techniques in a knowledgeable and competent manner. Documents
requested as part of the CME were made available for review during the inspection or were
mailed at a later date. At the time of the CME, the ground water monitoring System was in
compliance with the applicable ground watér monitoring requirements, The US EPA CME
checklist used during the evaluation 1s included in Appendix A.

SITE BACKGROUND

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

The tacility operates under a NPDES permit (Permit No. 0020591) and a non-discharge
permit (Permit No. WQO004040). 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 Basing 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 trenches on property near the wastewater treatment plan. Sampling of the






landfilled sludge detected the presence of cadmium above the toxicity leaching procedure
regulatory limit in seven of the eight trenches,  The City of Statesville and the State of North
Carolina entered into an Administrative Order on Consent in March 1995 to address this issue.
The City contracted with Aquaterra to perform subsurface characterization activities to determine
ground water flow dircction and to install soil borings and ground water monitoring wells,

The Third Creek Monofill was closed i July 1996 by stabilizing and capping the
trenches. The State accepted the closure certification 1n 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/S5VOC analyses. '

SITE CHARACTERIZATION

Geology/Hydrology

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

The ground water s typical of shallow aguifers within the Piedmont region of North
Carolina, with unconfined water table conditions existing across the site. Recharge to the water
table oceurs through precipitation infiltration. Because of the persistent drought in the Statesville
area, the water table has dropped and wells MW 5, MW 6 and MW 8 could not be sampled due
to insulficient 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 fu/ft to 0.024 fu/ft.

COMPREHENSIVE GROUND WATER MONITORING EVALUATION

The following is an evaluation of the ground water monitoring program implemented at
the facility and 15 based 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 Document CME checklist used o determineg compliance with 40 CER. Part 265
Subpart F was used as 2 reference with a copy of that checklist included as Appendix A. Wel!
construction diagrams/lithologic logs are givenin Appendix B. A summary of well construction
details is included as Table 1 in Appendix C. Recent potentiometric maps are included as
Appendix D.






40 CFR Part 265,90 - Applicable Requirements

The ground water monitoring system was designed to adhere (o the 40 CFR 265 Subpart
F (codified at 15A NCAC 13A. 0010) standards and requirements applicable to owner/operators
of hazardous waste management facilities with interim status.

40 CFR Part 265.91 - Ground Water Monitoring System

Monitoring wells MW 1 to MW 4 were installed in June 1987. 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, exiending 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 ground water monitoring system.

Monitoring wells MW-35 to MW-8 were installed in April 1995 by hollow stem auger
methods. The wells ranged from 36 to 50 feet 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 2-foot bentonite seal. The
well was then grouted to land surface for completion.

Momitoring well MW 9 was installed in August 1998, This well had a total depth of 43.5
feet bgs and had a 10-foot 0.010-slot 2-inch PVC screen placed in the bottom of the hole. A
sand/pravel pack was placed around the screen, extending a foot or more above the screen. This
was {ollowed by a 2-fool bentonite seal. The well was then grouted to land surtace for
complation,

40 CKFR 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 techmques specified in the ground water monitoring regulations. Sample
collection and handiing techniques used by Waters Edge Environmental personnel in the field
were adequate and appropriate (o 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 crucked. 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 mimimum of three well volumes or to dryness and untif the
field parameter measurements for pH, temperature and specific conductivity stabilize. Field
measurements were made with a rented YST meter that was calibrated prior to field work. Purge
water was collected into a 5 gallon bucket and then transferred to 55-gallon drum for later
disposal at the WWTP.






The water level recorder was deconned between each well with DI wates/
Liguinox, then rinsed again with DI water, rinsed with 5% nitric acid followed by a DI rinse,
then 1sopropyl alcohol with a Dl 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 0 most contaminated. Disposable gloves were worn
for well purging/ sampling and changed between each well. Samples were collected directly into
the appropriate sample containers, pre-cleaned by the lab, with labels affixed to each container
documenting 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 volanle and semi-volatile organic compounds (VOC/SVOC), metals, total dissolved
solids, 1otal organic carbon, and nitrate/nitrogen.  The most recent EPA SW-846 analytical
methods were 10 be used for analysis.

Samples were labeled, bagped and iced for transport to Pace Analytical Services, Inc. in
Huntersville, NC. Chain-of-Custody forms were completed for the samples. Feld 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 (o insure the laboratory supplied enough nitric acid to lower the pH to less than 2.

40 CFR Part 265.93 - Preparation, Evaluation and Response

‘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/RECOMMENDATIONS

Sampling personnel answered questions and conducted well purging and sample handling
techniques in a competent manner. Documents requested 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 sampie be checked to insure the laboratory supplied enough nitric acid to lower
the pH to less than 2.
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FACILITY LOCATION MAP
 THIRD CREEK MONOFILL, STATESVILLE, NC
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FIGURE 2 |
MONITORING WELL LOCATION MAP
THIRD CREEK MONOFILL, 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







CRECKLIST
FOR
COMPREHENSIVE GROUND WATER
MONITORING EVALUATION (CME)
AT
RCRA FACILITIES

FACILITY NAME (\ -]—«_4 of \f)m/) Slle SLJM YYWYUJL ”

EPA ID# VACE foo oot o2
FACILITY ADDRESS  \ Fecliny e aJC
FACILITY CONTACT/TITLE :'MC‘MJ-:} 70H 2 - Tz

INSPECTORS NAME s A optlheid %
DATE 12|32 f02” .
TYPE OF FACITITY (TSD) (Aowfd  4rendhe s !

REGULATED URIT(S):

jug\;t\ s AN ’Pos‘r - c\osure mmm;nj
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APPENDIX A

CCRPREHENSIVE GROUND-MATER MONTTORING EVALUATION WORKSHEET

The fwllowing worksheets have been designed to assist the anforcement

of ficer/technical reviewer in ewaluating the ground-water monitoring system an
owner/operator uses to collect and analyze sanples of gramd water. The foous
of the worksheets is technical adequacy as it relates to cbtaining and analyzing
representative samples of gramd water. The basis of the worksheets is the
final RCRA Graund Vater Monitoring Technical Enforcement Guidance Document

which describes in detajl the aspects of gromd-water monitoring which EPA

deans egsential to meet the goals of RCRA.

Appendix A is not a regulatory checklist. Bpecific technical deficiencies
in the monitoring eystem can, however, be related to the regulations as illustrated
in Figure 4.3 taken from the RCRA Ground-Water Monitoring Conpliance Order Guide
{(COG) (inclhixied at the end of the apperndix). The enforcement officer, in
developing an enforcement order, should relate the technical assessment from
the worksheets to the regulations using figure 4.3 fram the COG as a guide.

1. Office Evaluation - Technical Evaluation of the Design of the Ground-
water Monitoring System

A. Review of relevant documents:

1. What documents were obtained prior to omducting the inspecticn:

a. RCRA Part A permit application? (/W) /
b. RCRA Part B permit application? (y/Ny —
¢. Correspondence between the owner/operator and

appropriate agencies or citizen's groups? (y/N)
d. Previously conducted facility inspection reports? {y/N)
e. Facility's contractor reports? (Y/w)
f. Regional hydrogeologic, geologic, or soil reports?  (Y/H)
g. The facility's Sampling and Analysis Plan? (/) o~
h. Gromd-water Assessment Program Outline (or Plan,

if the facility is in assessment monitoring)? (y/my

i. Other (specify) '005)( I Prs e ':)\Ctni

B. Evaluation of the mner/Operat.or [ Wdrugeolngp.c Assesgmant:

1. Did the owner/cperator use the following direct technigques in the
hydrogeclogic assessment:

. Logs of the so0il borings/rock corings (documented
by & professional geologist, soil sc:ientut. or

gectachnical engineer)? {y/N) _~
b. Materials tests (e.g., grain size analyses, not noted
standard penetration tests, etc.)? (Y/N) jn ey
¢. Piezometer installation for water level measure- .
merts at different depths? (y/n) ¢+
d. Slug tests? (y/) |

v






2.

e, Pump tests?

f. Geochemical analyses of soll samples?

g. Other {mpecify) (e.g., hydrochemical diagrams
and wash analysig)

Did the owner/operator use the following indirect techniques

to supplement direct techniques data:

a. Gecphysical well loga?
b. Tracer studies?
¢. Resistivity and/or electramgnetic oonductance?

d. Seismic Survey?
e. Hydranlic conductivity measurements of cores?

f. Aerial photography?
g. Greund penetrating radar?
h. Other {specify)

the site hydrogeologic assesament?

. Did the owner/cperator document methods (criteria)

used to correlate and analyze the information?

. Did the owner/cperator prepare the following:

a. Narrative description of geology?

b. Geologic croes sections?

c. Geologic and soil mps?

d. Boring/coring logs?

e. Structure contour maps of the differing water
bearing zones and confining layer?

f. Narrative description and ¢alculation of graund-
vater flows?

g. Water table/potenticmetric map?

h. Hydrologic croes sections?

Did the awmer/cperator cbtain a regional rap of
the area and delineate the facility?

If yes, does this map illustrate:

a. Surficial geologqy features?

b. Streams, rivers, lakes, or wetlands near the
facility?

¢. Discharging or recharging wells near the facility?

not Noted

i hes
(¥/w)
v/

(Y/n)
(Y/n)
{Y/n)
(Y/N)
(Y/n)
{(Y/N)
(Y/n)

Pt
I

. Did the owner/cperator document and present the raw data from

4
(v/n)

/vy _/

() S
(e/n)
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' not noted
7. pid the awmer/oparator cbtain a regimal hydro- Wa' J;-\ 1 =
gaologlie mp? (y/m) |
If y=s, doss this hydrogeologic map indicate:
a. Major areas of recharge/discharge? (Y/N)
b. Regicnal graund-water flow direction? /™) [
- Fotenticmetrie contours which are consistent
with ceerved water level elevationa? {Y/N) _'\F

8. Did the owner/cperator prepare a facility site map? (y/w -

If yes, does the site map show:

A

b.
Cs

d.

Requlated units of the facility (e.g., landfill

areas, impoundments)? - YN _
Ay seeps, springs, streams, ponds, or wetlands? (Y/N)
Location of ronitoring wells, soil borings, or -
test pits? /™)
How many regulated units does the facility have? S pccd deeinches
If more than one requlated unit then,

0 [oes the waste management area enoaxgass all

regulated units? : w7
or .

o Is a waste mnagement area delineated for each
requlated unit? (¥/H)

haracterization of Subsurface Geology of Site

1. Soil boring/test pit program:

-1

b.

Ca.

Were the soil boringm/test pits performed under

the supervision of a qualified professional? (Y/N) /
Did the avner/operator provide doaxmntation -
for selecting the spacing for borings? (Y/N) __

kWere the boringas drilled to the depth of the ‘ .
first confining unit below the uppermoat rone

of saturation or ten feet into bedrock? (Y/N)a-_ﬁ-_)%ir
Indicate the method(s) of drilling: ;

o Auger (hollow or solid stem) V“'Q“F'-’“—“
o M1l rotary

o Reverse rotary
o Cable too]

O Jetting
o Other (specify)

HIIN

. Were contimous saiple cOrings taken? (x/ N

&Mu‘% l-&’\'
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f. How were the sanples obtained (Uhecked methods]
o Split spoon
© Shelby tube, or similar
© Rock coring
o Ditch sampling
o Other (explain)

Hu

g. Were the contimyus sample corings logged by a
qualified professional in geology?
h. Does the field boring log include the following
information:
6 Hole name/number?
o Date started and finished?
Driller's name?
Hole location (i.e., map and elevation)?
Drill rig type and bit/auger size?
Groes petrography (e.g., rodk type) of
each geologic unit?
Groas mineralogy of each geologic unit?
Gross structural interpretation of each
geclogic unit and structural features
(e.g., fractures, gouge material, solution

Q00

00

channels, buried streams or valleys, identifi-

cation of depcsitional mterial)?

O Developrent of s0il zones and vertical extent
and description of soil type?

o Depth of water bearing unit(s)} and vertical
extent of each?

© Depth and reason for termination of borehole?

© Depth and location of any contaminant encountered

in borehole?
o Sample location/number?
Percent sample recovery?
o Narrative descriptions of:
—— Geologic obeervations?
— Drilling observations?
i, Were the following analytical tests performed
on the core samples:
© Mineralogy (e.g., microscopic tests and x-ray
diffraction)?
o Petrographic analysis:
~ degree of crystallinity and cementation of
matrix? .
— degree of sorting, size fraction (i.e.,
sieving), textural variations?

Q

(Y/R)

(y/v)y

(Y/N) _L-j_;)ﬁ‘

{(y/N) -
(Y/N) .~

(/v
(¥/N)

(Y/N) e tusal

(v/n) MA
(Y/N} s

(Y/®) oJ






D.

5 ot notea

~ rod type(s)? (Y/N)
- soil type? ‘ (yyw)y 1
— spproximate hulk geochemistry? (¥/N) |
~ exigtence »f microstructures that may effect
or indicate fluid flow? (x/n) |
o Falling head tests? (y/m) |
o Static head tests? (Y/N)
o Settling measurements? (y/w) T
o Centrifuge tests? : . (¥/N) 1
o Glum drawings? (Y/n) :;
' h

Verification of subsurface geclogical data

1. Has the owner/cperator used indirect gecphysical methods
to supplement geologim] conditions between bowehole :
locations? wm
2. Do the rumber of borings and analytical data indicate .-
that the confining layer displays a low encugh

permeability to impede the migration of contaminants to

any stratigraphieally lower water-bearing units? (Y/N) /(/A
3. Is the confining layer laterally contiruous across -

the entire site? {¥/H) M_/:}

4. Did the cwner/operator congider the chemical
carpatibility of the site-specific waste types and

the geologic materials of the confining layer? /vy LA
5. Did the geologic assesament address or provide

means for resolution of any information gaps of

geclogic data? (Y/N) /
6. Do the laboratory data corroborate the field -

data for petrography? (Y/N) L/ﬁ
7. Do the laboratory data corroborate the field

data for mineralogy and subsurface geochemistry? (Y/N) A/_'@
Presentation of geclogic data f\()-l' r'\c)‘i'eA
1. Did the owner/gperator present geologic croas AR Y LN

sections of the aite? {y/N) 4

2. Do croas sections:
a. identify the types and characteristics of
the geologic materials present? (Y/N} |
b. define the contact zones between different
geclogic materials?
c. note the zones of high parmeability or

fracture? : (v/ny |

d. give detailed borehole informetion incliding: ™
o location of horeiole? . (Y/N)
o depth of termipation? (y/n) |
0 location of screen (if applicable)? oy
o depth of zone(s) of saturation? (¥/N)

o ackfill procedure? -
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3. Did the owner/cperator provide a topographic map
which was constructad by a 1icensed surveyor?
4. Doen the topographic nep provides:
a. contours at a maximum interval of two-feet?
b. locations and illustrations of mn-mde
featires (e.g., parking lots, factory
tuildings, drainage ditches, storm drains,
pipelines, etc,)?
c. descriptions of nearly water bodies?
d. descriptions of aoff-asite wells?
e, site bomdaries? .
f. individual RCRA units? — 0N DvE maop
g. delineation of the waste management area(s}?
h. well and boring locations? «wW 5[+ rox®
5. Did the owner/operator provide an aerial photo-
graph depicting the site and adjacent off-site
features?
6. Does the photograph clearly show surface water
bodies, adjacent municipalitiea, and residences
ard are these clearly labelled?

F. Identification of Gramd~-Water Flowpaths
1. Gramd-water flow direction

a. Was the well casing height measured by a licensed
surveyor to the nearest 0.01 feet?

b. Were the well water level measurements taken
within a 24 haur period?

C. Were the well water level measurements taken
to the nearest 0.01 feet?

d. Were the wel] water levels allowed to stabilize
after construction and development for 2 minimm
of 24 hours prior to measurements?

e. Was the water lewl informetion obtained from
(chedk appropriate one):
© miltiple piezcneters placed in single borehole?
o vertically nested piezometers in closely spaced

separate borehcles?
© mxitoring wells

(w/my UGS
(/) o

o

Y/N

(/) =<
(Y/N) o~

(Yy/N)

(y/n) M

e ——

v/ wJA

(x/m) v~

L

/N 7

A—.

(Y/n)

(y/w

m—

—






2.

£f. Did vhe owme:r,'ceeralor provide construction
details for the piwemsters? reils

g. How were the static water levels measured
{check method(s).

o Wetted tape
o Air line
o Other {explain)

' o Electric water saunder 2501 oS

h. Was the well water level measured in welis with &« CAldn CU{)WS.

equivalent screened intervals at an equivalent
depth telow the saturated zone?
i. Has the owner/gperator provided a site water table
(potentiometric) contour mep? 1f yes, ‘
o Do the potentiametric contours appear logical
and accurate based on topography and presented
data? (Consult water level data)
o Are groamd-water flow-lines indicated?
o Are static water lewvels showm?
o Can hydraulic gradients be estimated?
j. Did the cwner/operator develop hydrelogic
cross sections of the vertical flow component
acrees the site using measurements from all wells?
k. Do the owner/cperator's flow nets include:
O piezoreter locations?
o depth of screening?
o width of screening?
0 measurements of water levels from all wells
and piezometars?

Seasonal and temporal fluctuations in gromd-water level

a. Do fluctuations in static water levels ocaar?

o If yes, are the fluctuations caused by any of
the following:

-~ QOff-gite well puming

-~ Tidal processes or cother intermittent natural
variations {e.g., river stage, etc.)

— On-site well punping

-— Offugite, on-site comstruction or changing
land use patterns

— Deep well injection

{Y/N) V_a'__ﬂl

(¥/m) v
(¥/N) .~
(Y/N) -

(Y/§y A
(y/ny |

(Yy/®) |
(Y/N)

{Y/N)

(¥/N) 9eccsome|

7 N

(y/N)
(y/m)

(Y/N)
(Y/w}

1 /a1

— Seasmal variations — d.t‘-‘mc)h"\' -
— Other (specify) .

—
—
By
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Has the owner/operator dooumented scurces and
patterns that contritute to or affect the groamd-
water patterns below the waste mnagement?

Do water level fluctuations alter the general
ground-water gradients and flow directions?

. Based on water level data, &0 any head differ-

entials coour that mey indicate a vertical flow
componant. in the saturated zone?

Did the owmer/operator implemsnt means for
gauging long term effects on water movement that
my result from on-site or off-site construction

~or changes in land-use patterma?

3. Hydraulic conductivity

a.

How were hydraulic conductivities of the subsurface

materials determined?

o0 Single—well tests (slug tests)?
o Multiple-wmll tests (punp tests)
o Cther (specify)

. If singlewell tests were conducted, was it dane

e

¢ Ading or remving a known volume of water,
or S

o Fressurizing well casing

. If single well tests were conducted in a highly

peoreable formation, were pressure transducers
and high-apeed recording equipment used to recard
the rapidly changing water levels?

Since single well tests only measure hydrautic
conductivity in a limited area, were enough tests
run to ensure a representative measure of concuc-
tivity in each ydrogeclogice unit?

Is the owner/operator’s slug test data (if
applicable) coneistent with existing geologic
informtion (e.g., boring logu)?

. Were other hydraulic conductivity properties

determined?
If ym=s, provide arty of the following data, if
availables

© Transmissivity

o Storage coefficient

o Leakage

o Permeability

o Porosity

o Specific capacit

o Other (speci

1

ty/w) drvght

(x/w) _©J
ey M
(v/§) A
not noted
VAR es
(y/v) )
(e T
|
(/W _|
(x/w) _ |
(¥/N)
(¥/N)

(¥/n8) 7\L

\r\oﬂ(‘\z‘,mjk iy %'uukie/\d v'axugcﬂ -kam
0.0\& 4o 0.0 J?‘*/@r
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4. Identification of the uppermost aguifer. éh@“_"“"
v CLW\‘Q‘ .ﬁ..J’Z ‘-’Q
a. Has the extent of the ppermost saturated zone O Cpaon o
(aquifer) in the facility area been defined? 1If yes, (Y/N) |
o Are soil boring/test pit logs included? (/) =1
o Are geologic croas-sections included? (y/§)

b. Is there evidence of confining (competent,
unfractured, continucus, and low pemaabllity)
layers beneath the gite? (Y/N)
o If yes, how was contimiity demonstrated?

c. What is hydraulic conductivity of the cordining unit
(if present)? A/_ACH/SE::
How wes it determined?
d. Does potential for other hydraulic communication exist
(e.g., latera)l incontinuity between geclogic units,
facies changes, fracture smones, cross cutting
structures, or chemical corrcsion/alteration of
geologic wnits by leachage? (¥/N)

If yes or no what is the ratiocnale? o5 hle. v

vwed yoole

G. Office Evaluation of the Facility's Ground-Water Monitoring System

bbnj:t.oring Well Design and Constructicn:
These questions should be answered for each different well design
present at the facility.

1. Drilling Methods

a. What drilling method was used for the well?
o Hollow-stem auger
o Solid-stem auger
o Mud rotary
o Alr rotary
o Reverse rotary
o Cable tool
o Jetting
o Air drill with casing hammer
o Other {specify)
b. Were any cutting fluids (J.ncludmg water) or additives uses
during drilling? RN
If yes, specify .
Type of drilling fluid
Saurce of water used
Fuam
Folymers
Other

IHHH\
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. Was the outting fluid, or additive, identified?
d. Was the drilling equipment steam-cleaned prior to
drilling the well?
Other methods

e. Was cowpressed air used during drilling?
o If yes, was the air filtered to remove oil?
f. Did the owner/operator doament procedure for
establighing the potentiometric surface?
o If yes, how waz the loomtion established?

W\Mmﬂn% WEWS

g. Formation sarples

o Were fonmtion samples collected initially during

drilling?
o Were any cores taken contimicus?

{x/n) ALA‘

(YN o

{x/n). A
(y/n)

{Y/N) _-_/’

(y/8)
(y/n) A7

If not, at what interval were samples taken? & fo-+4

0 How were the samples obtained?
- Split spoon v
- Ghelby tube .
-~ Qure drill
- Other (specify)

o Identify if any phiysicsl and/or chemical tests were

performsd on the formation samples (specify)

2. Monitoring Well Construction Materials

a. Identify construction materials (by nurber) and diameters

(ID/OD)
Material
o Primary Casing VI

o Secondary or cutside casing e € |
(double construction)

o Screen E\/C.

b. How are the sections of casing and screen mcted?
o Pipe sections threaded
© Couplings (friction) with adhesive or solvent
o Couplings (friction) with retainer screws
o Other {specify)

Dameter

{(1D/oD)

_/







g

c. Were the mterials steam-claaned prior to (¥/8)

installation?
I1f no, how were the materials cleained?

Well Intake Design and Well Development

a. Was a well intake screen installed? ‘ (Y/n) _f

o What is the length of the screen for the well?

\o fpot

o Is the screen mufactured? (n v
b. Was a filter pack installed? (Y/N) o

0 What kind of filter pack was enployed? -E)CW\A ’ gm,u-«;\

o Is the filter pack compatible with formation |

materials? ) {Y/N) __;f_/

o How was the filter pack installed? e e
o What are the dimensions of the filter pack? | Jy 2 feely Qboye Soieeny
o Has a turhidity measurement of the well water ever '
been mde? (y/n) N/
o Have the filter pack and screen been designed for
the in situ materials? (Y/R)
¢. Well development
Was the well developed? (Y/8) .~
o what technicque was used for well develcprant.?
- Surge blodk )
« Bailer
- Air surging
Water pwiping
Other (specify)

1K

Annular Space Seals

a. What is the annular space in the saturated zonhe directly abowe
the filter pick filled with?
- Sodium bentonite (specify type and grit)
M dC. CMNIL 0 S
- Cement (spec fy neat or concrete) '
- Other {specify) T
0 Was the seal installed by?
- Dropping material down the hole and tanping uﬂw)ﬂ
- Dropping material down the inside of
hollow—gtem auger
- Tremie pipe method
' - Other (specify) '
b. Was a different seal used in the unsaturated zone"?-_ (Y/N)
If yes, _74
0 Was this sea)l made with?
- Sodium bentonite (specify type and grit)

E

- Cement (specily neat or concrete)

- Other {mpecify) PJY-HMJIWMJ_&. ey o
“TW\Q.Q \ ?WM(\
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o Was this seal installed by? OO
- Dropping material down the hole and tamping _ikf\‘_ A
- Dropping material down the inside of hollow

Blam auger

- Other (specify) I

¢. Is the upper portion of the borehole sealed with a
concrete cap to prevent infiltration from the surface? (Y/N) 7
d. 1s the well fitted with an abowe~ground protective

device and inmper—-guardy? (Y/N)‘ =
e. Has the protective cover been installed with lodks to
prevent tanpering /N 7

—

H. Evaluation of the Facility's Detection Monitoring Program '?'@u.kr“v‘ S L

1.

'PC"?‘\ - Llogure
Placement of Downgradient Detection Monitoring Wells Movs At ﬂﬂ

a. Are the graund=water monitoring wells or clusters
located immediately adjacent to the waste management
area? (Y/N)

b. How far apart are the detection monitoring wells? -

c. Does the owner/operator provide a rationale for the

location of each rmonitoring well or cluster? (y/m)y |
d. Has the cwner/operator identified the well screen
lengths of each mmnitoring well or clusters? (Y/§) |

e. Does the owmer/operator provide an explanation for
the well screen lengths of each monitoring well or
cluster? (v/N)

f. Do the actual locations of mitoring wells or B
clusters correspond to those identified bty the
owner /operator? (y/N) |

Placemant of Upgradient Monitoring Wells

a. Has the cwner/cperator dooumented the location of
each upgradient monitoring well or cluster? {y/n)

b. [oes the owner/cperator provide an explanation for T
the location(s) of the upgradient nonitoring wells? (Y/N) _|

c. what length screen has the owner/cperator employed in 3
the backgraund sonitoring well(s)?

4. Does the owner/cperator provide an explanation for
the screen length{s) chosen? (Y/N)

e. Does the actual location of each backgraumd menitoring I
well or cluster correspond to that identified by the
owner/cperator? ‘ (Y/¥) _ |
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JAfice ivaluation of the Facility's Assessment Monitoring Program My terine

1.

Does the assessment plan specify:

a. The mmber, location, and depth of wells?

b. The rationale for their placenent and ldentify the
basis that will be used to select subsequent sampling
locations and depths in later assessment phases?

Does the list of monitoring parameters include all

hazardcus waste constityents from the facility?

a. Does the water quality parameter list include other
important indicators not classified as hazardaus
waste constituents?

b. Does the owner/cperator provide documentation for
the listed wastes which are not included?

nes the owner/cperator's assessment plan specify the

procedures to be used to determine the rate of con-

stituent migration in the gromd-water?

Has the awner/operator specified a schedule of imple-

mentation in the assesspent plan?

Have the assesament monitoring cbjectives been clearly

defined in the asseasment plan?

a. Does the plan include analysis and/or re-evaluation
to determine if significant contamination has ocaarred
in any of the detection monitoring wells?

b. Does the plan provide for a comprehensive program of
imestigation to fully characterire the rate and
extent of contaminant migration from the facility?

c. Does the plan call for detemmining the concentrations
of hazardous wastes and hazardous waste constituents
in the gramd water?

d. Does the plan employ a guarterly monitoring program?

Does the assessment plan J.dent:l.fy the investigatory

methods that will be used in the assessment phase?

a. Is the role of each method in the evaluation fully
described? ‘

b. Does the plan provide sufficient descriptions of the
direct methods to be used?

c. Does the plan provide sufficient descriptions of the
indirect methods to be used?

d. Will the method contribute to the further characteri-
zation of the contaminant movement?

Are the investigatory technigues utilized in the assess-

ment program based on direct methods?

a. Does the assessmant approach incorporate indirect
methods to” further support direct methods? ¢

b. Will the plamned methods called for in the assesament
approach ultimately meet performance standards for
assesgment. ponitoring?

/N) |

{Y/n) |
(y/wv) |

(Yy/n) |

/Ny |

{(Y/N) |

(Y/H)

(yywy |-

(y/n) |

(Y/N)

{y/N)

(y/N)
(Y/m) )
(Y/N) ]
(y/n) _|
(y/N) |
(Y/N} _
(y/n) |
(y/N)y |

(x|

——

-
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¢. Are the procedures well defined? (Y/n) Mautvii
d. Does the approach provide for nonitoring wells I -
similar fn design and construction as the detection
monitoring wells? (Y/N)
e. foes the approach enploy taking samples during drill~ ]
ing or collecting core samples for further analysis? {Y/N)
8. Aretheindxrectneﬂbdstobeusedbamdmmliahle I

and accepted gecphysical techniques? : {Y/N)
a. Are they capable of detecting nubnurfam changes 7
resulting from contaninant migration at the site? (Y/N) _|

b. Is the measurement at an appropriate level of
sergitivity to detect graund-water quality changes

at the site? (y/w) 1
d. 1s the method apprepriate considering the nature 7]

of the subsurface mterials? R ¢ 72V
e. Does the approach omsider the limitations of . :

these methods? oy |

f. Will the extent of contamination and constituent
concentration be basedd on direct methods and somnd
engneering judgment? (Using indirect methods to

further subetantiate the findings) (y/w) |
9. Does the assesgment approach incorporate any mathe-
matical modeling to predict contaminant movement? (y/my |
a. Will site specific measurements be utilized to =
accurately portray the subgurface? . (Y/N)
b. Will the derived data be reliable? (Y/N) |
c. Have the assunptions been identjfied? (y/w) [
d. Have the physical and chemcal properties of the T
site-specific wastes and hazardous waste constituents
been identified? (Y/N) _|
J. Conclusions \{
1. Subsurface geology
a. Has sufficient data been collected to adequately
define petrography and petrographic variation? (Y/N)
b. Has the subsurface geochemistry been adequately -
defined? /N
¢. Was the boring/coring program adeqquate to define -
subsurface geologic wariation? (ynn Vv
d. Was the owner/operator's narrative description -
complete and accurate in its interpretation
of the data? (Y/n) v
e. Does the geologic assessment address or provide -
means to resolve any informetion gaps? (Y/N) v/
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Gromnd-water flowpaths

a. Did the cwner/operator adequately establish the hori-
zontal and—westical conmponents of groamd-water flow?

b. Were apprcopriate methods uss=d to establilh ground-
water flewpatha?

c. Did the owner/gperator provide accurate doammenta-
tion? ‘

d. Are the potenticmetric surface measurements walid?

e. Did the owner/cperator adequately consider the
seasonal and temporal effects on the gramd-water?

f, Were sufficient hydraulic conductivity tests
perfomed to doornent lateral and verticai wariation
in hydraulic conductivity in the entire hydrogeologic
subsurface below the site? _

Uppermmst aquifer

a. Did the owner/operator adequately define the upper-
rost aquifer?

Monitoring Well Constructicn and Design

a, Do the design and construction of the cwner/cperator's
gramnd-water monitoring wells permit depth diacrete
grond-water samples to be taken?

b. Are the samples representative of graund-water
quality?

¢. Are the graund-water mnitoring wells structurally
stable?

d. Does the gramd-water monitoring well's design and
construction permit an accurate assessment of aquifer
characteristics?

Detection Monitoring

a. Downgradient Wells

Do the location, and screen lengths of the gramnd-water
monitoring wells or clusters in the detection mnitaring
systam allow the immediate detection of a release of
hazardcus waste or constituents from the hazardous waste
management area to the uppernpst agquifer?

b. Upgradient Wells

Do the location and screen lengths of the upgradient
{backgramnd) ground-water monitoring wells ensure the
capahility of collecting ground-water samples repre-
sentative of upgradient (hackground) gramd-water
quality including any ambient hetercgencus chemicm]
characteristics?

/™ oz
(/%)

/Ny V.
(Y/v) .~

S
/m VA

o

(y/w)y
/8

v
m Vv

J:'C&,L'L -‘m) VRN 'PD’_':* Closere

mmW\nj

1

(Y/N) |

v/ |
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Has the awmer/operator adequately characterized site
hydroceoclogy to determine contaminant migration?

Is the detection monitoring system adequately designed
and constructed to immediately detect any contaminant
release?

Are the procedires used to make a first determination
of contamination adequate?

Is the assessment plan adequate to detect, charac-
terize, and track contaminant mdgraticon?

. Will the assesgrment monitoring wells, given site

nydrogeologic conditions, define the extent and
concentration of contamination in the horizontal and
vertical planesg?

Are the assessment monitoring wells adequately
designed and constncted?

Are the sampling arxd analysis procedures adequate
to provide true measures of contamination?

. o the procedures used for evaluation of assesament

monitoring data result in determinations of the rate
of migration, extent of migration, and hazardous
constituent composition of the contaminant plume?
Are the data oollected at sufficient frequency and
duration to adequately determine thie rate of
migration?

- Is the schedule of implementatjon adequate?
. Is the owner/operator's assessment monitoring plan

adequate?

o If the owner/cperator had to implement his
assessment monitoring plan, was it implemented
satisfactorily?

II. Field Fvaluation

A. Graundwater nonitoring system:
Are the mumbers, depths, and locations of monitoring
wells in agreament with those reported in the facility's
ronitoring plan? (See Section 3.2.3 )

B. Monitoring well construction:
1. Identify construction material

a.

b. Secondary or

i-hterial Diametar
Prmry Casing o Co ‘ ao"

cutside casing SYeel Wil o'

C_.Io%ur(i YTV Gy |

(Y/N) _

(/) |
(¥/n) _|
/) |

(y/w) |
(x/n) _
(Y/N) _|

(x/N) |
(Yy/m) _§
(y/n) |

(y/n) |

(y/N) _|

um v
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2. Is the upper portion of the borehdle sesled with con-
crete to prevent infiltration from the surface?

3. Is the well fitted with an above-gramd protective
device?

4. Is the protective cover fitted with lodks to
prevent tampering? .

If a facility utilizes nore than a single well design,
anawer the above questions for each well design.

II11. Review of Sample Qpllection Procedures

A. Measurament of well depths elevation:
1. Are measurements of both depth to standing water and
depth to the bottom of the well mde?

2. Are weasurements taken to the 0.01 feet?

3. vhat device is used?
Solomist Wi Meoxdgg

4. Is there a reference point established by a Licensed
surveyor?

5. Is the measuring equipment properly cleaned between
well locations to prevent cross contamination?

B. Detection of immiscible layers:
1. Are procedures used which will detect light phase
imm scible layers?

2. Are procedures used which will detect heavy phase
immiscible layers?

. Sampling of immiscible layers:
1. Are the immiscible layers sanpled separately prior to
well evacuation?

2. o the procedures used minimize mixing with water
soluble phases?

D. Well evacuation:
1. Are low yielding .sells evacuated to drynesa?

2. Are high yielding wells evacuated so that at
leagt three casing wolimes are rexoved?

(Y/N) ?[_
(y/N) 7\[_

{¥/N) ?L

(Y/N) 4_
(v/N) _%_

(v/N) _)/_

(Y/N) AL

(Y/R) K_fﬂ

(x/N) #

(y/n) )

(Y/N)

e

(Y/N) %L
(Y/N) _7&
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3. What device is used to ewacuate the wells?
Aoomenadorne R UG Do \&v

4. If any problems are encauntered (e.g., equipment :
malfunction) are they noted in a field logbodk? (/1) _»L

Sanmple withdrawal:

1 .
1. For low yielding wells, are smples for wolatiles, g, VOCD> Jr\{ -
and oxidation/reduction potential drawn first after

the well recovers? (Y/N) A
2. Are samples withdrawn with either flurocarbon/resins or

stainless steel (316, 304 or 2205) sampling device.s? (¥/N) ®v O
3. Are sanpling devices either m

or positive gas displacement bladder puamps? B 7)) .%L.

4. If bailers are used, is fluorocarbon/resin coated wire, e Ny Lo
single strand stainless steel wire, or monofilament used Con‘l
to raise and lower the bailer? (y/my AJ

5. If bladder purps are used, are they operated in a
cantinuals pAnner to prevent aeration of the sample? (Yy/N) A

6. If bailers are used, are they lowered slawly to
prevent degassing of the water? (y/n) ¥_

7. If bailers are used, are the contents transferred
to the sample container in a way that minimizes

agitation and aeration? (Y/N) ¥

8. Is care taken to aveid placing clean sampling equip— Rarte avaw Al
ment on the ground or cther contaminated surfaces prior w6
to insertion into the well? (¥/N) 3{{

9. If dedimted pampling eguipment is not used, is equip-
ment disassenbled and thoroughly cleaned between

samples? {Y/N) ﬁ-

10. If samples are for inorganic analysis, does the clean— 5 i
ing procedure include the following seguential steps: T WLt de
a. Dilute acid rinse (HNOy or HC1)? (Y/N)

11. If samples are for organic anajysis, does the cleaning
procedure ihclude the follawing sequential steps:
a. Nonphosphate detergent wash? * (Y/N)

S
b. Tap water rinse? (x/vy 7
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' @, Distilled/deionized wvater rinse? 71

4 Acetcne rinse? {Y/N) A/

e, Pesticide-grade hexane rinse? (Y/N) A

12. Is sarpling equipment thorcughly dry before use? (Y/N)
13. Are squipment blanks taken to ensure that sample —\1'.‘:}*

cross~contamination has not occurred? (?-;tu\@n—tnj (Y/v) %

14, 1f wolatile samples are taken with a positive cas
di splacement bladder punp, are punping rates below
100 ml/min? (y/m) WA

In=-gitu or field analyses:
l. Are the following labile (chemically unstable) para-~
meters determined in the field:

a, pi? {(Y/N) v
b. Tenperature? (Y/N) ~_7
¢. Specific conductivity? \/5\ (p'b (Y/n) -~
d. Rexdox potential? (/M) yp
e. Chlorine? e G (Y/N)
f. Dissolved oxygen? (y/N) _{
g. Turbidity? (v/w) _{
h. Other (specify) L ¥
2. For in-sity determinations, are they made after well A9V "9 ,
evacuation and sample removal? (Y/N) ,? uTOJt"\f)
3. 1If sample is withdrawn fram the well, is parameter
measured from a split portion? {(Y/N) N

4. Is monitoring equipment calibrated according to
manufacturera’ spec:ificatipm and consistent with
Sw-8462 ML\ & CLA_&\DTQI}Q-.K *')y\ W\MQL*\)&( (y/n)

5. 1Is the date, procedure, and maintenance for equipment
calibration doamented in the field logbock? {Y/N) __?L

Review of Sample Preservation and Bandling Prucedures

Sanple cxantainers:
l. Are samples transferred frum the sampling device
directly to their compatible containers? - {Y/N) \/

2. Are saple aintainers for metals (inorganica) analyses
polyethylene with polypropylene caps? (Y/N) ;.j(

3. Are sample containers for oarganics analysis glass
bottles with fluorocartrmresin-lined caps? : (Y/n) }(

Ao A %
oo 4 - CS“\ \ volume e e
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4. If glass bottles are used for metals samples are
the caps fluoroearbonresin-lined? (v/v) AJA
5. Are the sample containers for metal analyses cleaned Yoo, (uyni- (
using these sequential steps? _ d_owu[ Lavvn lﬂ .
a. Nomphosphate detergent wach? W {(Y/N)
b. 1:] nitric acid rinse? ‘ (y/N) ~ 1
c. Tap water rinme? ‘ (Y/n) ~ [
d, 1:1 hydrochloric acid rinse? (Ym) |
e. Tap water rinse? (Y/n) " T
f. Distilled/deionized water rinse? (/3

6. Are the sample containers for organic analyses cleanad
using these sequential steps?

a. Normphosphate detergent/hot water wash? (Y/w)
b. Tap water rinse? (Y/N)
c. Distilled/deicnized water rinse? LY/
d. Acetone rinse? (/M) T
e. Pesticide-grade hexane rinse? /Ny _ |
4
7. Are trip blanks used for each sample container type N
to werify cleanliness? (y/n) _,7(_
Sample preservation procedures:
1. Are samples for the following analyses cooled to 4°C:
a. TOC? (Y/v) _«
b. TCK? (Y/N) _o
¢. Chloride? (Y/N) .
d. Phenols? (¥/N)
e. Sulfate? (Y/R) A4
f. Nitrate? (y/n) =~
g. Coliform bacteria? (Y/N)
h. Cyanide? (Y/N) %
i. 0il and grease? (Y/N)
j. Hazardaus constituents (§261, Appendix VIII)? - {Y/N) ﬁz

2. Are samples for the following analyses field acidified to

P <2 with HNOg:
a. Iron? /Tﬂ
b. Manganese? YY\_,QJ‘TL\[D _ (Y/N)

c. Sodjum (Y/n) |
a. w\i«) (Y/N)

1

e. Dissolved matals? / (y/m) = 1
£. Fluoride? . (Y/N)
g. Endrin? _ (y/n) T
h. Lindane? * (y/nm) _ |
i. Methoxychlor? (Y/N)

j. Toxaphene? (¥/w) "







V.

3.

6.

1.

2.

6.

k. 2,4, B?

1. 2,4,5, TP Silvex?
m. Radium?

n. Gross alpha?

©. Gross beta?

Are samples for the following analyses field acidified

to pH <2 with HpS04:
a. Phenols?
b. 0il and grease?

Is the smple for TOC analyses field acidified to
pH <2 with HC1?

Is the sanple for TOX analysis preserved with
1ml of 1.1 M sodium sulfite?

Is the sarple for cyanide analysiz preserved with
NaOH to pH *12?

Special handling considerations:

Are organic samples handled withemt filtering?

Are sanples for volatile organics transferred to
the apprcpriate vials to eliminate headspace over
the sample?

Are samples for metal analysis split into two
portions? ‘

Is the sanple for dissolved metals filtered
through a 0.45 micron filter?

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

Is one equipment blank prepared each day of
gromd-water sampling?

Review of Chain—of-Qustody Prodecures

A. Sample labels

1. Are sample labels used?

2. b they provide the following information:
a. Sanple identification namber?
b. Name of collector?
c. Date and time of collection?
4. Place of arllection?
e. Parameter(s) requested and preservatives used?

2

{y/r0)
{Y/N)
(Y/n)
{(y/n) —
{Y/n)

(¥/N)

(Y/N) ﬁ—f
(y/n) -
(y/Ny -
(e/m) .~
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3. Do they remein legible even-if wet?

(y/w) _ .~
M CM@ +o

- Sample seals: ‘
1. Are sample seals placed on those containers to p
ensure the samples are not altered? (yym) N
C. Field logbock:

1. Is a field logbock maintained?

fierd decka shasts —
2. Does it document the following:

a. Purpose of smpling (e.g., detection or
assesgment ) ? w Clﬁ:.u{& m
b. Location of well(s)? o AT ey (Y/N) T

c. Total depth of each well?
d. Statie water level depth and measurement
technique? v/m _~
e. Presence of immiscible layers and
detection method? VA
f. (ollection method for immiscible layers -
and sampie identification mumbers? (Y/N) /UA
g. Well evacuation procedures? (Y/N) e lev
h. Sample withdrawal procedure? (ymy ~ ._v.'f
i. Date and time of collection? (Y/N)
j- Well sampling secpence? (¥/N) '_'"l -
k. Types of sarmple containers and smple
identification rumber(s)? (Y/N) 7
1. Pressrvative(s) used? (Y/N) __é
m- Parameters reguested? (Y/N)
n. Field analysis data an? mthod(s)? (Y/N) -~
0. Sample distribution and transporter? (Y/N)
p. Field cbservations? (¥/N) ~ o~
o Urusual well recharge rates? (Y/N) e
o Egquipment malfunction(s)? (Y/®) -
o Possible sample contamination? (Y/®) .~
o Sampling rate? (y/8)
D. Chain-of-custody record:
1. Is a chain~of-custody record included with
each sanple? {(Y/N) i
2. Does it dooaent the following: -
a. Sample nmber? {(Y/N)
b. Signature of collector? (Y/N) N
c. Date and time of collection? (Y/N) .~
d. Sanple type? . (y/n) —, ,f
e. Station loemtion? : (Y/N)
£. Nurber of containers? (Y/N) __\.5'
3. Parameters requested? (Y/N) .~
h. Signatures of persons involved in the (Y/™n) .~
chain-of-posseasion? (Y/N) .~
i. Inclusive dates of possession? (Y/N)

(y/\) — -
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E. Sample analysis request sheet: A
1. Does a sample analysis request sheet accanpany
each saple? (Y/N)
2, Does the request sheet doaurent the following:
a. Name of person receiving the sample? (Y/N)}
b. Date of sample receipt? {Y/N)
c. Laboratory sample mumber (if different than
field murber)? (Y/N)
d. Analyses to be performed? (Y/N) _K
iy
VI. Review of Quality Assurance/Quality Contcol b
A. Is the validity and reliability of the laboratory
and field generated data ensured by a OA/OC program? (Y/8) QO('C.F
B. Does the QA/CC program include:
1. Doaumentation of any deviations from approved
procedires? (Y/N) o~
2. Doapentation of analytical results for:
a. Blanks? (y/n) -~
b. Standards? (Y/N)
c. Duplicates? (Y/N)
d. Spiked samples? : (Y/N) :/
e. Detectable limits for each pa:a:reter
being analyzed? (Y/R) _ .~
. Are approved statistical methods used? (y/ny
. Are (OC samples used to correct data? (Yy/}) .~
E. Are all data critically emmmined to ensure it /
has been properly calculated and reported? (Y/N)

VII. Surficial Well Inspection and Field Cbservation
A. Are the wells adequately maintained? Sm wél ["’“d‘-’ crudel (Y/8)

B. Are the monitoring wells protected and secure? (y/mv) o~

C. o the wells have surveyed casing elevations? (Y/N) o~

D. Are the graund-water sagples turbid? (¥/N) Semi
E. Have all physical characteristics of the site been noted
in the inspector's field notes (i.e., surface waters, /
topography, surface features)? (Y/N)






F.

VIII.

C.

- o AL

24

Has a site sketch been prepared by the field inspectar
with a scale, north arrow, location{a) of buildings,
location(a) of regulated units, location of monitoring
wells, and a rough depiction of the site drainage pattern?

Oonclusions

Is the facility ourrently operating under the correct
mnitoring program according to the statistical analyses
performed by the current cperator?

toes the ground-water monitoring system, as designed and
cperated, allow for detection or assessment of any pogsible
ground-water contamination caused by the facility?

Does the sarpling and analysis procedures permit the
owner /cperator to detect and, vhere possible, assess the -
nature ani extent of a release of hazardaus constituents
to gramd weter from the monitored hazardous waste
management facility?

(Y/n)

rT—






APPENDIX B
WELL CONSTRUCTION DIAGRAMS/LITHO LOGS

CITY OF STATESVILLE, NC THIRD CREEK MONOFILL
SESD Project No. 03-0129
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\.__.:i , e . P 3 m
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#\D:yuh: + [roat 0 ft, - dids oo i Torzl Well Depeh: iTom we te « dia.
'. 5 Waser Level; yu? feet fram op of g1iing Dace Measured _6_ / .’_‘
-k l(gpm} Mauthad of Tosting: Cuing is el fescabove lnd ¢
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PHONE NO. ! Fed
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- d g g,
-m.m AL.L INFQRMA'HQN REQUESTED BELOW FOR EACH WELL NST.-\LLEU' AND RETURKN FORM TO THE

| 'ARTHMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT Mm
—_ u.laxzm. RALEIGH, N.C, 27802

I

-t . —
. _ L = ‘ "
! ai QF 13 , PERMIT NO.: o
t :
W2 T,
" ADDRESS: . }Qwﬂ.(pnnﬂz
1 PrATHRFONTRACTOR: ~ RECISTRATION NO -
b L ‘ | 9%
A 1' Tyyu . M_.. dia, —da.in, Groue Depdy hem & __ w0 L[t » dia. &
(alm Depin frnm_ﬁ.mm..ﬂ.n. edit. oFaw in.  Benconite Seal: frnmﬂlq k. - dis, £
Je i me: Gid.  voileeife Sand/Geavel PX: lrum_a-..z..m @t dia S
rm‘mmiuh. frant -z—rm fr - dia. e i, Toral Well Depehi irom ' w L0 .. da,
i “, s Waser I.sulu-—-—zk.—. [ees from top of casing Date M:uuum
o (‘pm): Methad of Tnmnu Casing is o Gest abOVE LII%\;
; ! e e ] ~ S
DRILLING LOC e i LOCATION SHETCH —
PerTe (shaw dlatsnce w numbered rosds, or oher mag refer s
~— ,1 ROM TO FORMATION DESCRIFIION | . ~03
A :
| ! e - — { »
l
:
i 1
}l‘ —
‘; T e el ey -
“Mu.m:s. ~ -
1 . ! _—
| - f.-7 ‘\I \, ¢ " R

I "a/ ) s
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FROM PHONE bO. PO4

. .m.rr: ALL INFQRMATIGH REQUESTED BELOW FDEl. EACH WI-.LL lHSTe\LLE.D AND R.ETURN FQB.MTOTH.&
| "ARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT th
s._,li N BRIN SUY, RALEINGH, Nz, 27602
l D S

‘ dE QE ITE: ]rzmrr NO.; -
} 'z . ] ! - l .
. wﬂi\m. . ' DWNER (print): T
T n;u:l:rh?owmcma.- - ' REGHTRAATION NG
i MM_{@ Lt Al -
C‘f Type: ' PUC. | din, Ain Crou Depih: from LD 0 RS e . dis. Lo
Catl D¢pm. (A vl @ boder 5. - dia. —Emz in.  Benconite Seali  from bR t0 ~de L K. - did. K
y Type —,_..-—.A_Eﬁlﬁatl dis, —sbeln. Sand/Gravel PK: nnm_;a-l... fe. » dia, .‘
iﬁ oo Pepthi+ frae Bl (0wl 1, » iy sk i Tora! Weil Deph: iram e 10 M- dia,
" l, 3 Water Lavelie L{ (aat from top of easing Dite Measured .ﬁ/ Jﬁ
g " | (gpm) Meshod of ‘rescia"\gz Casing s ._L.—n::: abave Liné
| DRILLING LOC a LOCATION SKETCH
N DEFTH (show dissance o3 numbered rﬂ:dﬂ Of sehet map l'c':f-' £
S ! , .
‘; RQOM 10 FORMATION DESCRIPTION - b 3
! * . ' a i \ . e
! - \ —
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FRCM . PHOME NO,
Wkl WM DD L iwiit e b

————
—

A A wliei- ' m il l-llil-n—

. iPLETE ALLINFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, A Q
{1 RTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WAST

i
|
: X 2091, BALEIGH, N.C. 27602

Pt —_

. dLOFSHE | _ T [PERMIT NO.:

‘ r  -— t A
IDD&ESE':) 06/ i"/ ?/ QWNER (pom): I
;puungonmmm [RESISTRATION NO.:

\l # @ .
i o - - ‘gﬁ_num
”, ( Tvpc. /‘1‘;’1 . 2= _in. Greue Depth: from 0 Lo l::. . d;:-.\. ..E...m.
i E 13 (o v i, it

5% u-pm from —L2— 19 & -dla, —&= in. Bentonit Seal: from _
.t‘dl- Ype dite —8 in.  Saud/Cravel P from -] 2 i - dia n.
,anm: ' front o f. + dids e i Tocal Well Depeh from ‘ -1 {t. » v, e
7 Wacer Level: A% fect from top of casing Dace Moziured y? 2N
= {gpm): Methad of Tcuill\g'. e Casing e ext abOVe ind sarfaae
o DRILLING LOG _ B LGCATIDN SKETCH
DEZTH T (shoaw dlsmnes ta numbered roada, ae other mup Fefershie punst)
Fagu TO FORMATION DESCRIPTION L "6 2
' -
e
[ bt
ARKS: .
. ) ¥
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HoterszEdae

Boring /Well Construction Log

EZE ZTS4 9199

= Well Construction Permit Number NA Aquaterra, Inc.

L D. Number MW-5 Purposce Maonitaring Well

Project Name  Clly of Statsavile, 3rd Creek Contractor Geologic Exp.

Project No. 5502100 Regiatration No,

Gralogial Bunan Kite Drillor Mark & Kavin

Stan Date Q4/18/05 Complete Date Equipment Moblle B-57, Hollow Stem Augers
Cuomirments Just Weat of Trench C

GW + 32' In boring balow ground surfece
2.5 ativk up
FID /PID
Well Constructlon Depth Blow Count {ppm)
Information From-To [6"[6"]6"[§" Sofl / Rock Description / Comments @ Depth (ft.)

Borohole Dia, - g.25" 0-2.0 Red-brown sity micaceous clay, molst

Rlser Typo 2 PVC 2,010 {Residual)
E-i.ammr Sched 40 4.55 41617 Red-brown sty fine aand, maist

Sereen Type Schad 40

Diameter 2" PVC 8-10.5 a(4]5 Tan micacecus sty sand, (saprofita) molet

Riser interval 28425

~— Sereen intervad 35-28 Bintite |ayering, quartz vish

Sint Size 0

Grout Type Neat Grout|]  14-15.5 31418 Red-brown cay sliiy 1. sand

Interval 0-22 micacsous fayering (saprolite)

Benwnite Typo Chips

Tnterval 24-22 18-20.5 44|56 Red-brown ity eand

Filter Pack 38-24' Quartz layer (saprolte) molst

Tnierval 1a Sand micaceous

Total Dapth 38 bga

R.P.Elevation 24-28.5 415(8 Tati-white alty sand

Danim Quartz laver (saprolite) micaceous

th:.:' Level Information '
Data W. L. Ilolow R. P, 29-30.5 3f4]5 Sama s shove
4/18/95 53 TOC
35 Rock-Auger Refusal - Boring Tenmninated

RE. = Referenee Point

WL.=Water Level

TBM » Temporary Benchmark  MSL = Mcan Sca Lavel






HOYW—19—2a82 11 :2& AM WartersEcdse

356 8%4 9199 P.11
North Carolina - Depariment of Ervirenment, Health, and Natural Resourcas RS S FDFI DFFTEE
Division of Environmantal Management - Groundwater Section JAD. NO e
P.O. Box 29535 - Ralelgh, N.C. 27828-0835 GQUAD. NO. .
Phone (919) 733-3221 ot Lang.
Minet Bagin
WELL CONSTRUCTION RECORD Basln Code .
DRILLING CONTRACTOR: ___ geslogic Expleeation, Inc. Hoader Ent... W1 B
STATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER: 1175 PERMIT NUMBER;
1. WELL LOCATION: (Show sketch of tha location below)
Nearest Town: —__Stategviile Caunty: —Iredell e
—Third Sraek Road
{Road, Gommunity, or Subdivielon and Lot Na,) DERPTH LRRIELING LOG

2. OWNER .. City of Statesville Water & Waste Treatment, .
ADDRESS__ B.Q. Box 1111,

{Sureet o Roule No.) 0.Q’ 10,0' _crange clay

NC 28677 ' 1 1 th
City ot Town e Zip Code aememn '1'0 !.9._...._ " -éﬁ-’n&?«wwr- - tﬂn blB‘ck'_.__....n.._.L.....-..—---‘.l= ay wi

ma anese Etaina
DATE DRILLED , 4718-88  ysE oF werl, | moniter - g ——
TOTAL DEPTH _36.0 ft - - —
CUTTINGS COLLECTED YES[ | NO[X]
DOES WELL REPLAGE EXISTING WELL? YES [ ] NO[X] __ ___
STATIC WATER LEVEL Below Top of Casmg — FT. )
{LIse “4" Il Above Tup ol Casing)
TOP OF CASING 1§....3:0 _ FT. Above Land Surface* -

' culng Tarminatad st/ar balow land suriace 1 lilegal uniwse a varience In lgued === """ c 7T e e
In secordancs with 15A NCAC 2¢ 0118

8. VIELD (gpm}._NR_._ METHOD OF TEST ... NA
10, WATER ZONES (depth): — N

Te Fautnaton Dosariplion

Nee e w

in

mw— —are ———

‘. CHLORINATION: Type ... NA . Amount_NA i additional epaca is nevded use back of form

i \TK KETGCI4
wall Thickness _I-._-.Q.G_AHDN SKETGI

Depth Diameter  or WaighvFL.  Materlal {Bhow direstion and dislance rom at least two Stale
Fromwdall _ To 26.0 F 2.inch. Sch.40_ . _BVC... Roads, or othar map refarence pelnie)

Frem To - Ft, . .
From To Ft, Us-1o
13, GROUT;

Depth Material Method !b}:i]u Pt
From 0.0 Tp 22.0 pt Portland Bentenite Slurry ;
From Ta Ft.
14. SCREEN:

Depth Diameter Slot Size . Material el G pebest -
From _26.019 6.0/t 2 n-Q10 n BVGE R
From To Ft. In, in. @
From To Ft. in. _in.

15. SAND/GRAVEL PACK:

Depth Size Material
From _ 24:0 10 36.0 ¢ 20-40  Fine 8ilica sand

From To R, \n;f; ot et N
18. REMARKS: ___Mw—5 Bentonite Seal from 22.0 to 24.0 feeb

| DO HEMEBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCGE WITH 15A NCAG 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TQ THE WELL OWNER.

%&;ﬁ, e B 4-26-95
SIGNATURE O comHAmﬂ OR AGENT DATE

Vo kPl e A 1 bl ammmmernnt and sy 1eownll owner,







HOV—19—2@82

11:32 AM

HatersEdae

Boring /Well Construction Log

~ Well Construction Permit Number

336 854 9193

-83

NA Aqualterra, Inc.
I D Numbor MW.8 Purpose Menitering Wall
ProjectNeme  Cily of Statesvilie, 3rd Creek Contractor Geologlc Exploration
Projeot No. 5302100 Registration No.
Geologiat Busanh Kite Drillor Mark, Kevin
Start Date 04/18/85 Complete Date 04/18/25 Equipmsnt Mobile B-57, Truck Maunt
Drilling Method  Mollow-8Stem Augers
Communis Well lncated near tresline, +/4 aagth of trench 8/10
41210, B 144 QD HBA
FID /PID
Well Construction Depth Elow Count (ppm)
m&l;fimtlun From-To |&"]6"{6"|&" 8oil / Rock Description / Commarits @ Depth ()
Boraholo Din, 8.25" 0.0-4.5 Red brown silly clay mlcaceaun
Riser Type PVC Schad 40 4.0-55 21213 Tan & black ¢ty fine sand
Dinmeter r {residual)
Sereen Type 2' PVC
Diameier Sched 40| 8.0-10.5 3|45 Red brown highly micacascus
‘e Riger intorval 30-T silty fine sand (residual)
Screon interval 30-40
Slot Size 0] 140155 445 Tant Black highly micaceous
Groyt Tyoe Nwat Grout slity fine sand {residual)
Titerval 28-0
Benlonite Type Chips 18-20.5 415]58 Tan & black sl mitareous
Interval 28-28 E. Sandy st (residual) moist
Filter Pack Sand MnGCixida present
Interval 40-28
Total Denth 40 24.25 5 11415 Tan & black highly micaceous
AP Elovation Sifty f. sand (residuai) moist
Datum
Water Level Information 29.30.5 31415 Surne as above
Bate W. L. Balow . P strongly foliuted
Boring terminated @ 40.0

RP. =Refercnce Point  W.L. = Water Lavel

TBM = Temporary Benchmark  MSL = Mean Seas Lavel

-

AR e W

-

FARE 4 BEV hana
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Boring /Well Construction Log

™ Well Construction Permit Number Aquaterra, Inc.

LD Number  MW-7 Purpose Downgradient Monitering Well
Projoct Nume  Cly of Stateavile WWTP Confrastor Gan. Expl,

Projsct No. 5302100 Rogistration No, 1105

Geologiet Tom Haynes Driller Mark

Start Date Q4/19/85 Complets Date Equipment Moglle B-57 HSA

i — A ———

Drilling Method  Hollow Stem Auger
{Comments Wall iocated behind Trench H. Bore to 43" and set well,

FID/PID
Well Construction Depth Biow Count (ppm)
]MOI'ITIMIOD From-Te [6"|6"(6"]6"|Sall/Rack Description / Comments (@ Depth (l‘t-a .

Rorehols Dia, g 1/4" 0D 0-3" Grasa Topaoil

Riser Type PVC Sched 40 4.5 Rad, brown, migeceous, sandly il

Diameter rg 458 3fals Red, brown, micacaaus, sandy ik (dry)

Sereen Type PVC Schad 40

Diametar 2 8.5-11' 4l4al4 Drangs, btown, tan miceosous ailty sand (dny)

s Riser interval 33-0 )

Serean interval 43-33'

8lot Size 000" 14516 j414]|7 Ten, white, micensous, elightly slity nanid, (dry)

Grout Type Typa | PForland

Tnterval 28'to ('

Bentogite Type 3/8" Pellats 18.5-21" 1l417 Brown, yellow, an highly micacecus,

Intrval 31 tp 28' wlightly sandy sill, {moinf)

Filter Pack Fina Quartz Sand #1

Intorval 4531 24 5-2¢ 4144 ©range, brewn, tan highly micasecus, slightly sendy

Tolnl Depth 43 olit. (molafy

R.P.Elevation

Darurm 29.5.31" 414186 Diark brown, orangs, white highly micacecus,

‘Water' Leve] Information alightly sandy silt. (ol
Dale W.L. Delow R.P.
34.53¢6' 41516 Ocange, brown, wn, white highly, micaccous,
warely Bilt. {wel) CGooumd woler st 33,
RP. = Reference Point W.L. = Water Level TBM = Temporary Benchmark  MSL = Mean Sea Level
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North Carpling - Department of Environment, Mealth, and Natural Reagurows
Division of Environmental Management - Growndwaler Seclion
P.0. Box 20538 - Raleigh, N.C, 276268-0535

Phene {819) 733-3221

WELL CONSTRUCTION RECORD

DRILLING CONTRACTOR: _ Geologlc Exploration,Inc.
1175 STATE

DRILLER REGISTRATION NUMBER:

EE& 854 9199

Y A

QUAD. NO,
Lat
Minor Baaln
Baein Coda
Headar EnL

WELL CONSTRUCTION

PERMIT NUMBER:

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

Nearost Town: .....Stateaville _______  county:—— Iredeld . _ .
- . _.2fird fregk Road
{Read, Communlly, o7 s::wnﬁﬁ%?ﬁ&'mwa.) - DEPTH _DRILLING LOG
2. OWNER City of Statesville Water & Waste Treatment gqopn To Formation Deneription
ADDRESS.___ P.0. Box 1111 0.0’ 5.0! tan orange clay
(Streel or Aoule No.) vl 10:67-“ prange sand
Stateaville NC 28677 3.0 e 4
_—'Z‘:Ily or Tewn Sia Zip Coda b Qe 15,01 _Lan_
- 15.0'  43.0' brown sandy ailt
3. DATEDRILLED . 4-20-95 uUSE OF wiELL monitor o TR
4, TOTALDEPTH _43.Q £t . — o e i
5. CUTTINGS COLLECTED YES(™} NO[R] i vements + e
8. DOES WELL REPLACE EXISTING WELL? YES [T] NO[X] __ . .
7. STATIC WATER LEVEL Below Top of Casing: FT. L .
3.0 {Usa "+" I Above Top al Casing)
B. TOFOF CABINGIS _~-Y _ FT. Above Land Surlace®* e

* Caalng Terminaled wt/or bolow land aurfaca In [llogal uniesn a varlence )s lasued “* “

In mooordanoe with 15A NCAC 2C 0118

9, YIELD (gpm):.-BA_ METHOD OF TEST __ NA

10. WATER ZONEGS (dapth):

“ CHLORINATION: Typo ... NA _______ Amount —NA.— |t additional space |a neadad use back of form
12. CASING: st e = =
Wall Thicknos LOCATION SKETCH
Dapth Diameter o WaightF,_ Matarial {(Show direction and distance from al laast two State
From-0:0 1o 33.0 gy _ 2 inch  S8ch.40 PVC Roads, or othet map raference polnts)
From To Ft. Us - 9
From To Ft.
13, GROUT: Third
Dapth Material Meth Cresl
From .90 7o .29:0 gy Portland Bentonite slurry Road
Fram To Ft.
14, S8CREEN; _ Nboral oo _f'\l" Naeg L — —
Depth Diamster Slot Size JMaterial A
Fram _33.07043.0 f 2 in, 2010 iy @
From To Ft. In. . i,
Fram Ta 1. in. in,
15. SAND/GRAVEL PACK:
Dapth Size Material
From .,,M.. To .43.0 . Ft 2040 _E:ine Silicﬂ-_.sﬂld Lo bppanter
From Ta Ft, .-
16. REMARKS: __MW=7 _FRentonite meal from 28,0 to  31.0 feet
D IN ADCORDANGE WITH 15A NCAC 2C, WELL
 CONETRICTION STANDAADS, AND THAT A COPY OF THIS RECORD HAG SEEN PAOVIDED TO THE WELL GWER.

Ll 7

4-26-95

SIGNATURE OF

o AR g

Talwer =

CONTRACTER OR AGENT

B M rirm rvrmm b b B o vyt

DATE

mrmd rsakii b wtndl ;G
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Boring /Well Construction Log

TEE B804 P19V

™ Well Construction Permit Number Aquaterra, Inc.
LD Number  MW-8 Purpose Upgradiant Monltaring Well
Project Namo CHy of Statesville WWTF Contractor Geo. Expl,
Project No, 8302100 Registration No. 1106
Greologint Tom Haynes Driller Mike McCanshay
Start Date D4/18/65 Complete Date 04/ 8/85 Equipmeant Motblle B-61 MSA
[Driling Method  HSA — "
{Comments Boring tarminated 50",
FiD/PID
Well Construction Depth Hlow Count {ppm)
lnlhmntion From-To | 6"]|6"]6"] 6" |Seil / Rock Description / Comments @ Depth (1r.)
Borehols Dia, 81/20.D 0-4.5 0-3" Graggitopsoil
Riser Type PVC Schad 40 3"-4.%" - Red brown slightly micaceous
Diamster r's sandy seitt whrace clay.
Screen Type PVC Sched 40 4.55' 51517 Orange, tan, brown slightly micaceous
Diameter 2" sandy sit {damp)
o |Riger intagva) 40-0
Sereen intorval 5040 851 B|5|5 Yeliow, brown, tan, slighty micacesus
Slot Size 0.010 ullty eand. {damp)
Grout Type Typu | Portland
Interval -0 14540 5(6(|7 Yellow, tan, brown micaceous fine
Bentosite Type 3/8" Peallets sity sand, (Damp)
Intorval 28.36'
Filter Pack Fing #1 Quarz sand}  18.5-21' 518112] |Ten, brown, yellow, elity fine sand.
Interval 50.38° (damp}. Highly weathered rock.
Total Depth 50 -
R.P Elevation 24.5-268' 8 |13[17 Tan, brown, yellow, silty course grain sand
Datum wigquanz pleces intereparsed. (damp)
Water Level Information Highly weathered rock.
Dite W, L Balow R, I, 29.5-31 16112{15 Hrawn, 1an, yellow, microsous, silty coarse
grain sand, Highly weathered rock. {damp)
RP. = Reference Point  W.L. = Water Level TBM — Tomporary Benchmark  M5L = Meun Sea Level
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Boring /Well Construction Log

Well Construction Permit Number

e

BE4 9199 F.

(=] =3

Aguaterra, Inc.

Upgradient Menitoring Well

1. ). Number MW-@ Purpase
Project Name  Clty of Stateaville WWTF Contractor Geo, Expl.
Praoject No, £302100 Registration No. 1105
Genlogiat Tom Hayneo Drilier Mike McConahey
Stert Date 04/18/85 Complets Date _ 04/18/85 Equipment Muobile B-81 HSA
_— EEECTENNL o e— i
Drrilling Method  HSA
Comments 33 vary hard materal
FID / PID
Well Construction Depth Btow Count (ppm)
Information ¥rom-To |&676")6" 8" |Sall/ Rock Destription / Comments @ Depth (1t
Borehole Dia, 34.5-38 12119425 Browim, tan, black, yallow highly micaceoun,
Riger Type slightly slity satd. Wosthared roak (damp)
Diameter
Soresn Type
Dismeter 38,5-41 7181121  |39.5-40,5 » Srown, tan, black highly misaceown will
Riser interval wand. Weathorod reck. 40.0° = yellow tan slightly
Soreen interval ricacaoun, iightly efilty ng seand. Very molat
Slot Size Groundwatur {240.5
Grout Type
Interval
Bentonite Type Terminain 5.5pn sampling at this paint dus to 2
Interval liecation of ground water, hewaver advanas boring to
Filter Pack 50 for monitoring wall complelion,
Interval
Tomal Depth
R.P Elevation
Datum
Water Level Information
Dale - W. L. Relow B, P,

R.P. = Reference Point WL, = Warer Loval

TEM = Temporary Benghmark  MSL = Mesn Sea Level

B e P R R P S AL

R L T [ P







APPENDIX C
SUMMARY OF WELL CONSTRUCTION DETAILS

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







CITY OF STATESVILLE, NC THIRD CREEK MONOFILL

TABLE
MONITORING WELL CONSTRUCTION DETAILS

Bentonite

Filter Sandf

* = this well was abandoned 11/00
bgs = below ground surface

Csg = casing

ms! = mean sea level

Well Number | Total Well Top of Csg Screen Diameter/ Date Drilled
Depth {relative to Interval CsgfScreen Interval - Gravel Pack
(in.ft bes}) msl} {in ft bes) - Material ~ {in ft bgs) (in ft bgs?

MW-1% 70 860.08 38-68 2 inch PVC 56-57 57-70 6/87
MW-2 40 847.94 28-38 2 mch PVC 26-27 27-40 6/87
MW-3 34 823.85 22-32 2inch PVC 20-21 21-34 6/87
MW-4 30 8i4.68 18-28 2 inch PVC 16-17 17-30 6/87
MW-5 36 847.16 26-36 2 inch PVC 22-24 24-36 495
MW-6 40 850.21 30-40 2 inch PVC 26-28 28-40 4/95
MW-7 43 847.70 33-43 2 inch PVC 28-31 31-43 4/95
MW-8 50 861.44 40-50 2 inch PVC 36-38 38-50 4/95

\v_lﬂ‘@':?__r_ 43.5 846.48 28.5-43.5 2 inch PVC 21-26 26-43.5 8/98







APPENDIX D
RECENT POTENTIOMETRIC MAPS

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