] ? R Hazen and Sawyer, P.C.
1y 4011 WestChase Blvd.

Suite 500

Environmental Engineers & Scientists Raleigh, NC 27607
(919) 833-7152
April 10, 2008 {919) 833-1828 (Fax)
Mr. Johony Beal
Wake County Solid Waste Management Division
Post Office Box 550

Raleigh, NC 27602

Re: Wake County North Wake C&D Landfill
November 2007 Semi-Annual Groundwater
Sampling Report
H&S No. 30547-014

Dear Mr. Beal,

As authorized by Wake County, Hazen and Sawyer has prepared a report on the Semi-
Annual Groundwater Sampling event for North Wake C&ID Landfill conducted on November 7,
2007. For this, the second of the 2007 sampling events, a total of four groundwater monitoring
wells (MW-1 (background), CD-1, CD-2, and CD-3) were sampled and tested for Appendix I
volatile organic compounds (VOC’s) as well as eight selected Appendix I metals. Sampling and
testing was conducted by Environment 1, Incorporated as a sub-consultant to Hazen and Sawyer.

Locations for each of the wells sampled for the C&D Landfill are provided on the
attached “Lined MSW and C&DD Landfills Monitoring Well Location Plan,” Drawing GW-2,
prepared by Hazen and Sawyer. This drawing reflects the updated well locations and site
conditions based upon drawings prepared by Taylor Weisman Taylor (TWT), dated February 21,
2005, under contract with Wake County.

Field activities during sampling as well as presentation and discussion of fest results and
analyses are provided in the following sections. Complete laboratory data and chain-of-custody
are provided in the Appendix.

Field Activities

_ Samples were obtained from groundwater monitoring wells and surface water sampling
points on November 7, 2007 by representatives of Environment 1, Inc. of Greenville, North
Carolina. The static water level and total well depth at each well are first recorded using an
electric water level indicator. Each monitoring well is purged (3 to 5 well volumes) using
properly cleaned and prepared 1-liter non-disposable Teflon bailers. A bailer is prepared and
dedicated for each well to be sampled in order to minimize the risk of cross-contamination.

Once the wells have recharged to an extent that sampling is practical, well samples are

analyzed in the field for pH, temperature, and conductivity. Groundwater samples are obtained,
prepared, and stored, and the Chain-Of-Custody documentation is recorded for each well.
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Sampling personnel note any conditions, including monitoring well damage that may
impact sampling or testing results. Any such issues will be presented and discussed in the report
as necessary. .

Groundwater depths in each groundwater monitoring well were converted to groundwater
elevations by Hazen and Sawyer based upon the updated 2006 site and well survey data provided
by TWT. Groundwater depths and elevations for each well are presented on Table 1. These
elevations are based upon the 2005 TWT survey data. Groundwater elevations were used to
prepare a Potentiometric Surface contour map for North Wake Lined Landfill, which is provided
on the attached “Potentiometric Surface Map, November 7, 2007,” Drawing GW-4.

A summary of field parameters for each well is also presented in Table 1.

Summary of Groundwater and Surface Water Testing

All of the groundwater monitoring wells were analyzed for Appendix I volatile organic
compounds as well as eight Appendix I metals. A summary of the detected parameters is
provided below. Parameters listed below represent constituents where reported concentrations
were above laboratory detection limits. Concentrations that exceed State Groundwater Quality
Standards (15A NCAC 02L.0202) are highlighted. A summary of the results for each well is
provided on Table 2 for metals and complete laboratory analyses and reports are provided in the
Appendix.

In accordance with the October 27, 2006 NCDENR Solids Waste Section Memorandum
regarding New Guidelines for Electronic Submittal of Environmental Data (including the
February 23, 2007 addendum), laboratories now must report to the Solid Waste Section Limit
(SWSL). The SWSL is the lowest concentration of an analyte that can be determined and is
often lower than the method limits that can accurately be reported. For all sampling data
beginning on or after January 1, 2007, constituents may be reported that have not been reported
for a particular well in the past. This may not indicate any changes in groundwater quality, but
may only reflect the lower required reporting limits.

MW-1 : w
Metals: Barium, Chromium, [zead
Volatile Organic Compounds: None Detected

CD-1

Metals: Barium, Chromium, Lead
Volatile Organic Compounds: None Detected

CD-2

Metals: Barium, Lead

Volatile Organic Compounds: None Detected
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CD-3

Metals: Barium, Lead (at GWP standard)
Volatile Organic Compounds: None Detected

Equipment Blanks

Metals: . Not Tested

Volatile Organic Compounds: None Detected

No VOC’s were detected in any of the wells. This agrees with the results of previous
testing events since the wells were first sampled in spring 2001. One metal, lead exceeded State
Groundwater Quality Standards in well CD-1. Concentrations were recorded prior to this
sampling event but as slightly lower concentrations.

The drought experienced throughout 2007 has resulted in reductions in the groundwater
elevations for most of the monitoring wells at North Wake. Monitoring wells in the vicinity of
the C&DD Landfill have dropped approximately 2t since the April 2006 sampling svent.

The effect of lower groundwater elevations may be to concentrate constituents in shallow
wells that could appear to impact groundwater quality. This effect, if noted, may not be related
to the landfill itself, but to the amount of groundwater available to dilute and break down volatile
organic or metal constituents. Sampling of the wells may be more difficult due to less available
groundwater and slower recharge times. This often results in an increase in sample turbidity,
which can increase metals concentrations. It should be noted that the samples are not filtered
prior to analyses, in accordance with State regulatory policy.

Chromium was reported in monitoring wells MW-1 and CD-1 at just above the reporting
limits. Lead and Chromium were reported at levels just above the reporting limits in wells MW-
1 and CD-2. Although these constituents were reported at similar concentrations in the past, this
trend should be further evaluated during the 2008 sampling events to examine any influence of
rising groundwater levels.

The sealed Environmental Monitoring Report From and summary of detected
constituents immediately follow this report.

Complete laboratory data for the November 7, 2007 sampling program are provided in
digital form as part of the Semi-Annual Sampling Report for the North Wake Lined Landfill,
sybmitted under separate cover. In addition, a copy of this report, including tables, in Portable
Document Format (PDF) is also included on the CD. One copy of this report has been provided
to the North Carolina Department of Environment and Natural Resources (NCDENR).




Mz, Jobhnny Beal
April 10, 2008
Page 4 of 4

Hazen and Sawyer personnel are available to meet with you and your staff to discuss this
Report and to answer any questions you may have. In the interim, if you have any questions or
require additional information, please contact us.

Very truly yours,
HAZEN AND SAWYER, P.C./z%(
Q m@u@% %@Qﬁﬁ’-

Georgina D Varelas
ssistant Engineer

John A. Bove, PE
Associate

Attachment: Environmental Monitoring Reporting Form

| cc:  Jackie Drummeond, NCDENR (w/attachment)




DENRUSEDNLYEY  [Jpaper Report [JElecironic Data - Emall CD (data Joaded: Yes / No ) Doc/Event #:

NC DENR . Environmental Monitoring
Division of Waste Management - Solid Waste Reporting Form

Notice: This form and any information attached to it are "Public Records" as defined in NC General Statute 132-1, As such, these documents are available
for inspection and examination by any person upan request {NC General Statute 132-6).

Instructions:

« Prepare one form for each individually monitored unit.

+ Please type or print legibly.
- Attach a notification table with values that attain or exceed NG 2L groundwater standards or NC 2B surface water standards. The notification must

include a preliminary analysls of the cause and significance of each value. {e.g. naturally occurring, off-site source, pre-existing condition, efc.).
« Aftach a nofification table of any groundwater or surface water valuas that equal or exceed the reporting limits,
+ Attach a notification table of any methane gas values that attain or exceed explosive gas levels. This includes any structures on or nearby the facility

(NCAGC 13B .1628 (4)(a)(i). ,
« In accordance with NC General Statutes Chapter 89C and 89E and NC Solid Waste Management Rules 15A NCAC 13B, be sure to affix a seal to the

bottorn of this page, when applicable. -
» Send the original signed and sealed form, any tables, and Electronic Data Deliverable to: Compliance Unit, NCOENR-DWM, Solid Wasie Section,

16456 Mail Service Center, Raleigh, NC 27699-1646, .

Solid Waste Monitoring Data:Submittal Information: ...

Name of entity submitfing data (laboratory, consultant, facility owner):

Hazen and Sawyer, P.C.

Contact for questions about data formatting. Include data preparer's name, telephone number and E-mail address:

Name: .John A. Bove, P.E. Phone: (919) 833-7152

E-mail: jbove@hazenandsawyer.com

NC Landfill Rule: Actual sampling dates {e.g.,

Facility name: Facility Address: Facility Permit# {0500 or .1600} QOctaber 20-24, 2008)

North Wake C&D Landfill 9004 Deponie Drive 02-08 .0500 November 7, 2007
Raleigh, NC 27615

Environmental Status: (Check all that apply) : )
[] ‘nitial/Background Monitaring Detection Monitoring [[] Assessment Monitoring ] Cormective Actien

Type of data submitted: (Check all that apply}

Z Groundwater monitoring data from monitoring wells |:| Methane gas monitoring data
Groundwater monitoring data from private water supply wells D Cotrective action data (specify)
L.eachate monitoring data
Surface water monitoring data |:] Other({specify)

Notification attached?
No. No groundwater or surface water standards were exceeded.
Yes, a notification of values exceeding a groundwater or surface water standard is afached. It includes a list of groundwater and surface water

monitoring points, dates, analytical values, NC 2L groundwater standard, NC 2B surface water standard or NC Solid Waste GWPS and

preliminary analysis of the cause and significance of any concentration. .
D Yes, a nofification of values exceeding an explosive methane gas limit is attached. 1t includes the methane monitoring points, dates, sample

values and explosive methane gas limits.

(X

o the best of my knowledge, the information reported and statements made on hi attachments are true and correct.
Furthermore, | have attached complete notification of any sampling values meeting or exceeding groundwater standards or explosive gas
levels, and a preliminary analysis of the cause and significance of concentrations exceeding groundwater standards. | am aware that there
are significant penalties for making any false statement, representation, or certification including the possibility of a fine and imprisonment.

John A. Bove, P.E. A - Associate (919) 833-7152

(Area Code) Telephone Number I T

Fatility Representative Namef{Brint Title ’ / N
Afix NC Licensed/ Profesglstial (¥e ] eer Seal
e % // /pf _fpere: - ,.uﬁé& ﬁ.,,ﬁaﬁ /}”'o,‘
Signature y o 7 Date %-"aQESSfO." o

- - £ d ! . -

3 H SEAL ‘g :'.';
H '.. 19391 H ==
3 G f §
Revised 01/2007 %, "O"ifﬂ ﬁg}. ':;"o S
L. L . .. . . . ) ‘_’;"'_‘/Y A’_ BO““\\

Pteggggprantt
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Table 2
Detected Groundwater Constituents - Metals
North Wake C & D Landfill November 7, 2007

i} £ £

z 3 e | E E 5 o e | E| 5
5 o 5 2 E £ o B £ s
Z g 2 kS = B I B s B
g 3 * S |6 i

NG Standard 505 | 2 | 0.00475 | 0.05 | 0.015 | 0.00105] 0.05 | 0.0175
MW-1 5dun01 | <010 |<100| <010 | <010 | <.010 | <0003 [ <010] <010
MW-1 20-Nov-01 <010 | <100 <010 <010 | <.010 <MH0| <010
MW-1 5-Apr-02 <010 |<500| <.001 <010 | <010 | <0003 | <020] <.010
MW-1 7-MNov-02 | <010 [<s00] <@01 | <010 | <010 | <0003 | <020| <010
MW-1 16-Apr-03 | <010 [<500{ <001 | <010 | <010 | <.0003 | <020{ <010
MW-1 30-0ct-03 | <010 |<100| <010 | <010 [ <010 | <0003 | <010| <.010
MW-1 T7-Apr-04 <010 |=<10G| <010 <010 | =010 | <.0003 | <.020| <.010
MW-1 19-Nov-04 | <010 | <500 <001 | <oio | <010 [ <001 |<020| <010
MW-1 22-Apr05 | <010 |<500| <001 | <010 | 0.016 | <0005 <020| <010
MW 1DNov-05 | <010 | <500 <001 | <Dfo | ©.045 | <001 (<.020| <010
MW-1 13-Apr-06 | <010 |<500] <001 | <ot0 | <010 | <001 {<020| <010
MW-1 8-Nov0B | <010 [<B00| <001 | <of@ | <010 | <0005 |<020| <010
M- 18-Apr-07 | <010 [<100| <001 | <010 | <010 | <0002 | <010| <010
MW-1 7-Nov-07 | <010 [0451] <001 | 0011 |'0.028 | <0002 | <010] <010
K] oDl | <010 |0.402] <010 | <010 | <010 | <0003 | <010 <.010
CD-1 20Now-01 | <010 [0371| <010 | <010 | <010 <010| <010
cD-1 5Apr-02 | <040 |<500] <001 | <010 | <010 | <0003 |<020| <010
€D 7-NovD2 | <010 |<500f <001 | <010 | <10 | <0003 | <020 <010
o1 i| 16-Apr03 | <010 |<BoD| <001 | <010 | <010 | <.0008 | <020| <010
Ch-1 30-0ct-08 | <010 | <100| <010 | <010 | <010 | <0003 | <01D| <010
CD-1 7-Apr-04 | <010 |<100| <010 | <010 | <010 | <0003 [ <020 <010
CD-1 19-Nov-04 | <010 | <500 000t | <0i0 | <010 [ <001 | <020| <010
cD-1 22-Apr-05 | <010 |0735| <001 | 0.01% | 0.015 | <0005 [<020| <010
CD-1 10-Nov-05 | <010 |<500] <001 | <D0 | <010 | <001 |<020) <010
cD-1 13-Apr08 | <010 |<500| <001 | <010 | <010 | <001 |<020| <010
cD-1 §-Nov-06 | <010 |<500f <001 | <010 | 0.011 | <0005 [ <.020| <010
co-1 18-Apr-07 | <010 |os01| <001 | 0015 | 0.011.} <0002 | <010] <010
CD-1 7.Nov-07 | =010 |0501| <001 | 0.013 | 0011 | <0002 | <010] <010
CD2 B-dunDT | =010 | <.100| <010 | <010 | <010 | <0003 | <01C] <010
cD-2 29-Nov-01 <010 |0.357| <010 <010 | <010 <010| <010
€D-2 5-Apr02 | <010 [<500{ <001 | <010 [ <010 | <0003 |<.020| <010
cD-2 7.Nov-02 | <010 |<500| <001 | <010 | <010 | <0003 | <020} <010
ch-2 16-Apr-03 | <010 |<500{ <001 | <010 | <010 | <0003 | <020 <010
cD-2 30-0ct-03 | <010 |<ao0| <ot | <010 | <010 | <0003 | <010 <010
co-2 7-hpr-04 | <010 |<100| <010 | <010 | <010 | <0003 | <.020| <010
cD-2 . 18-Nov-04 <010 | <500| <.001 0.015 0.011 | <001 |<020] <010
ch-2 o2-Apr-05 | <010 | <500 <001 | <010 | 0.018 | <.0005 | <020] <010
CD-2 10-Nov-05 <010 | <.500| <.001 <010 | <010 | <001 |<020| <010
cD-2 13-Apr06 | <010 |<500| <001 | <010 | <010 | <001 |<020[ <010
cD-2 8-Nov-06 <010 | <500 <.001 <010 | 0.016 | <.0005 | <020| <010
cD-2 18-Apr-07 <010 |0.192] <001 <010 | <010 | <0002 | <.010| <010
Ccb-2 7-Nov-07 <010 | 0.224] <.001 <010 | 0.012 | <0002 | <0101 <010
cD-3 Bdun0l | <010 [<.100| <010 | <010 | <010 | <.0003 | <010[ <010
cD:3 28-Novb1 | <010 <100 <010 | <010 | <010 <010} <010
cD-3 5-Apr-02 | <010 |<500| <001 | <010 [ <010 | <0003 | <.020] <010
ch-3 7-Nov-02 | <010 | <500 <001 | <010 | <010 | <0003 |<020] <010
co-3 16-Apr02 | <010 |<500| <001 | <010 | <010 | <0003 [<020| <010
cD-3 30-0ct03 | <010 |<100| <010 | <ot0 | <010 | <0003 | <010| <010
cD-3 7-Apr-04 | <010 |<100| <010 | <010 | <010 | <0003 | <020 <010
CD-3 18-Nov-04 <010 | <.500] =.001 <00 | <010 | <001 |<.020| <010
CD-3 22-Apr-05 <010 |<500| =001 <010 | <010 | <0005 | <.020| <010
cD3 10-Nov-05 | <010 |<500[ <001 | <010 | <p10 | <001 [<020| <010
CD-3 13-Apr-06 <010 | <500| <.001 <010 | <.010 <001 |<.020] <010
cD3 S-Nov-DB | <010 | <500 <001 | <010 | <010 | <0005 [<020| <010
CD-3 18-Apr-07 <010 |0.102| <001 2010 | <010 | <0002 | <010| <010
cb-a 7.Nov-07 | <010 |ozss{ <op1 | <b1o | 0015 | <0002 | <.010] <010

Allunitts are {n miligrams per lier (parts per million).
- Gmundwaler F'rateclinn Standard ' ’
. Concentration exceeds N.C. Groundwater Standards {aL).

Page 1 of 1 Table2 - NW Nov 7, 2007 xls
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UNLINED MSW/ LANDFILL NOTES:
1 TOPOGRAPHIC INFORMATION FOR CLOSED MSW
(CLOSED) LANDFILL OBTAINED FROM "COMPREHENSIVE SITE PLAN
NORTH WAKE LINED LANDFILL, NEUSE TOWNSHIP,
WAKE COUNTY, NORTH CAROLINA" PREPARED BY
al  _ L TAYLOR, WEISMAN AND TAYLOR, CARY, N.C.. DATED
B N FEBUARY 21, 2005.
= =
M@ = @M N 2 COORDINATES AND ELEVATIONS FOR GROUNDWATER
. 4 9 MONITORING WELLS OBTAINED FROM 'COMPREHENSIVE
S D SITE PLAN NORTH WAKE LINED LANDFILL, NEUSE
< i w@w TOWNSHIP, WAKE COUNTY, NORTH CAROLINA"
= il = PREPARED BY TAYLOR, WEISMAN AND TAYLOR, CARY,
b = N.C., DATED FEBUARY 21, 2005.
1 3 FOR GROUNDWATER WELL LOCATIONS AND SURVEY
i DATA, SEE DRAWINGS GW—-1 FOR NORTH WAKE
@w UNLINED LANDFILL.
Yo} ~
SW=2 T _
[0p] = S
=P @1
A_T = = W
=@ s
= LoD
MW—%CD=2 SW-6 SW—4 ,W
@ Q==
@ ® @ @
MWZ56 A
MW=CD=3 =20 MW-=19 @
@ = MW=12 @ @
= MW=13
mw=1//C'& DD_LANDFILL ° MW—14
(CLOSED) = =
290
330
340 =
320
_ CH_ ¥ o
-l MIW=21 # : = @
» . = MW=16
‘w.% 374
MW— 25D $
2 380
&’0
@ 30 - s s
MW—25 94 MWZ170
8
2 ¥ 5 s
£ % & § 8 @
/ IS / vl GROUNDWATER MONITORING WELL TABLE
%
. zm%o_.._wq_._uuw_..__._w g WELL NORTHING | EASTING  |TOP OF CASING| GROUND
% " DESIGNATION ELEVATION | ELEVATION
o m 1 1
¢ . MW—CD—1 | 786056.76 | 2123435.38 296.19 293.15
= MW—CD—2 | 786515.30 | 2123758.57 282.56' 280.20'
/ MW—-CD—3 | 786453.70 | 2123368.79 301.33' 298.90'
% # s MW—1 786333.93 | 212292354 333.68' 330.94'
350
= MW—4 786604.24 | 2126044.40 226.18' 226.85'
4 2 @ MW—11 784849.07 | 2123634.42 342.96' 340.55'
Y MW—18 MW—11D | 784855.44 | 2123635.84 343.01' 340.40'
vk MW—12 786403.72 | 2124969.57 260.76' 258.30'
= 5
MW-11D > MW—12D | 786403.90 | 2124973.69 260.82' 258.30"
@ = Z MW—13 786359.55 | 2125313.51 270.06' 267.55'
320
MW=11 \/ MW—14 786333.89 | 2125613.00 270.05' 267.60'
|
\ MW—15 786532.52 | 2126066.34 238.67' 236.35'
= MW—15D | 786534.63 | 2126061.05 238.75' 236.30'
\\ / MW—16 785988.35 | 2126163.82 266.56' 262.82"
MW—X MW—17 785641.25 | 2125816.11 273.68' 271.10'
@ MW—17D | 785645.21 | 2125819.36 273.41" 271.00'
el L el \ —_ : _
(0LD MW-1) \\\I.J/\ |/ ﬁ,//‘ e MW—18 785085.37 | 2125470.00 282.35 279.90
UNUSED ,\ T MW—=19 786456.16 | 2124623.58 283.79' 281.00"
\ MW—=20 786465.49 | 2124233.80 290.94' 287.20'
\ MW—21 786040.69 | 2123711.99 308.77' 305.25'
\ MW—=25 785775.18 | 2123315.78 294.33' 291.45'
N \ MW—25D | 785779.93 | 2123327.76 293.91' 291.50'
3, 7 MW—26 786476.65 | 2123970.24 275.37' 272.45'
W\ MW—X _ _
bQ\m W (UNUSED) | 78445543 | 2123452.77 357.01 356.30
\ LEGEND
\ @  DENOTES GROUNDWATER MONITORING WELL
M MW=12  LOCATION AND IDENTIFYING NUMBER.
f \ SWE2 DENOTES SURFACE WATER SAMPLING LOCATION
// ,
N N\ =) 200 100 0 200"
/ >—r \ " ' " HMWHHI,
‘ 1'=200'-0
JAB THE SCALE BAR [DATE ~ MARCH 2005
DESIGNED WAKE COUNTY SOLID WASTE SHOWN. BELOW
7 |NOVEMBER 7, 2007 SAMPLING EVENT 2/08 TR WS IS DOCUMENT ORIGINALLY H & SJB 70547
6 | APRIL 18, 2007 SAMPLING EVENT | 6,/07 JAB MEASURES ONE |NUMBER
5 | NOV. 08, 2006 SAMPLING EVENT 2/07 B | chECKED mm.mﬂ%mm_u w%rm@,wmmmmﬁ%ﬂz EN—WZ >ZU mgz _<_>Z>Qm_<_mZ._. _u_<_m_OZ LINED MSW AND C&DD LANDFILL INCH LONG ON I ~ontracT | DRAWING
4 APRIL 13, 2006 SAMPLING EVENT 7/06 JAB THIS MEDIA SHALL NOT BE . : P THE ORIGINAL NUMBER NUMBER
3 [NOVEMBER 10,2005 SAMPLING EVENT] 2/06 JAB | PROJ. ENGR._ JAB CONSIDERED A CERTIFIED Environmental m:@imma & mn_ma_mﬁm NORTH WAKE LINED LANDFILL MONITORING WELL LOCATION PLAN DRAWING.
2 | APRIL 21, 2005 SAMPLING EVENT| 7/05 | JAB DOCUMENT 4011 WestChase Blvd, Raleigh, North Carolina 27607 GW2
1 NOV.18, 2004 SAMPLING EVENT 3/05 JAB NEUSE TWP WAKE COUNTY, NORTH CAROLINA —
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1 TOPOGRAPHIC INFORMATION FOR CLOSED MSW
LANDFILL OBTAINED FROM "COMPREHENSIVE SITE PLAN
NORTH WAKE LINED LANDFILL, NEUSE TOWNSHIP,
WAKE COUNTY, NORTH CAROLINA" PREPARED BY
TAYLOR, WEISMAN AND TAYLOR, CARY, N.C., DATED
FEBUARY 21, 2005.
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COORDINATES AND ELEVATIONS FOR GROUNDWATER

MONITORING WELLS OBTAINED FROM "COMPREHENSIVE
SITE PLAN NORTH WAKE LINED LANDFILL, NEUSE

e
; m@m TOWNSHIP, WAKE COUNTY, NORTH CAROLINA'
o PREPARED BY TAYLOR, WEISMAN AND TAYLOR, CARY,
N.C., DATED FEBUARY 21, 2005.
3 FOR GROUNDWATER WELL LOCATIONS AND SURVEY
DATA FOR NORTH WAKE UNLINED LANDFILL, SEE
DRAWINGS GW-T1.
4 FOR POTENTIOMETRIC SURFACE MAP FOR NORTH
WAKE UNLINED LANDFILL, SEE DRAWING GW—3.
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